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SIGNIFICANCE: Adult onset and progression of myopia are not well 
understood. It is of interest to better characterize myopia progression in 
young adults, who are frequently subjected to risk factors, such as intense 
near-work demands.
PURPOSE: This study aimed to assess the prevalence and progression 
of myopia and other refractive errors in optometry students in the United 
States.
METHODS: This study was a retrospective chart review of electronic 
medical records of students enrolled in the optometry program at the 
University of Houston College of Optometry who graduated between 
2013 and 2023. For each student, refractive error was noted from the 
medical record for eye examinations during their time as an optometry 
student. Exclusion criteria were ocular disease, myopia control treatment, 
or refractive surgery. Prevalences of hyperopia (≥+ 0.50 D), emmetro-
pia (>−0.50 to <+0.50 D), myopia (≤−0.50 D), astigmatism (>0.50 D), 
and anisometropia (≥1.0 D) were determined from spherical equivalent 
refraction (SER) of the right eye. Absolute and annualized differences in 
SER were calculated between visits.
RESULTS: Records for 1071 students were reviewed, and 961 were 
included. Prevalences were 80.7% for myopia, 14.9% for emmetropia, 
and 4.4% for hyperopia. Additionally, 38.4% had astigmatism, and 
16.1% had anisometropia. Students with one follow-up exam (n = 639) 
showed a significant negative change in SER of −0.05 ± 0.38 D over an 
average follow-up period of 1.60 ± 0.61 years (p=0.001). Myopia onset 
was observed in 15.7% of emmetropes at baseline. Greater negative SER 
change was associated with greater follow-up duration and younger age. 
Hyperopes and emmetropes did not demonstrate significant changes in 
SER. An annualized negative SER change of ≥−0.25 D was noted in 20% 
of the 639 students, of which 5.5% showed ≥−0.50 D.
CONCLUSIONS: Findings demonstrate a high prevalence of myopia 
among optometry students. A small but statistically significant myopic 
change in refraction was observed. These findings may implicate a role 
of education and near work in myopia.

(Optom Vis Sci 2025;102: 289–298)

Uncorrected refractive error is the primary cause of vision 
impairment worldwide, affecting 157 million individuals, 

including both adults and children, leading to diminished edu-
cational and economic opportunities.1 Myopia is now widely 
acknowledged as a major public health concern, leading to sub-
stantial visual impairment and increasing the risk of various other 
serious eye conditions.2 The worldwide prevalence of myopia is 

estimated to be approximately 34% and is expected to increase 
to 50% by the year 2050.3 It is estimated that, by 2050, myopia 
will be responsible for 27 to 43% of uncorrectable visual impair-
ment in the U.S. population.4 Other refractive errors, including 
hyperopia and astigmatism, are also highly prevalent (38.6 and 
40.4%, respectively, in American adults) but do not carry the 
same sight-threatening risks as myopia.5

Although most cases of myopia develop during childhood 
and stabilize by the age of 18 years, some individuals may still 
exhibit myopic changes as adults.6–8 This can involve an increase 
in myopia in an already myopic individual or an onset of myo-
pia in individuals who were previously emmetropic or hyper-
opic. Myopia development and progression are influenced by 
a complex interplay of genetic, behavioral, and environmen-
tal factors.9,10 Time spent outdoors, amount of near work, and 
level of education are often linked to myopia.9,11–13 Therefore, it 
is expected that the prevalence, incidence, and progression of 
myopia would be higher in university and post-graduate stu-
dents. The prevalence of myopia in the United States among 
young adults aged 18 to 24 and 25 to 34 years derived from the 
National Health and Nutrition Examination Survey was found to 
be substantially higher in 1999 to 2004 (38.7 and 46.3%) than in 
1971 to 1972 (29.7 and 25.6%).14 The authors speculated that the 
higher prevalence was due to more access to educational oppor-
tunities and more years of formal education. A report on myopia 
prevalence and progression by the U.S. National Research Coun-
cil Committee on Vision working group concluded that 40% of 
individuals with low hyperopia or normal vision who entered 
university were likely to develop myopia by the age of 25 years, 
compared with less than 10% of those who did not attend uni-
versity.15

Previous cross-sectional studies have estimated the propor-
tion of myopia and other refractive errors in university students 
in the United States.16–20 High rates of myopia prevalence were 
noted among law students (62.1%) and medical students (71.3%) 
compared with art students (36.5%), potentially due to art stu-
dents having more hours of “mechanical skills” and fewer hours 
of reading books.16,17 Three different studies have estimated the 
prevalence of myopia among optometry students in the United 
States, reporting 69.6% in 447 second-year students at Pacific 
University (1984), 65.3% in 176 first-year students at Northeast-
ern State University (1997), and 84.4% in 64 first-year students at 
Nova Southeastern University (2005).18–20 Hyperopia prevalence 
varied between 3.1 and 8.2%.18–20
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A recent article from the International Myopia Institute 
reported that the annual progression rate in myopic adults aged 
18 to 25 years ranges between −0.10 and −0.20 D per year, which 
was higher than myopic adults aged 25 to 40 years (less than −0.10 
D per year).7 It is reported that the rate of progression tends to be 
higher if the study population is limited to college students, com-
pared with studies that included a broad range of vocations.6,7,21 
A 3-year follow-up study conducted among myopic optometry 
students and patients in New Zealand reported a mean progres-
sion ranging from −0.18 ± 0.40 D (for early adult-onset myopes) 
to −0.26 ± 0.52 D (for youth-onset myopes).21 Another study 
conducted in the United States at Nova Southeastern University 
among optometry students reported a myopic change of −0.28 D 
over 9 months.19

The most recent report of myopia prevalence and progres-
sion in optometry students and in overall young adults in United 
States was published in 2005.14,19 The last two decades have wit-
nessed an immense surge in the usage of electronic devices for 
near work and reading, especially among young adults, which has 
been speculated to contribute to onset and progression of myo-
pia.22 Moreover, the world underwent the pandemic of COVID-19 
that led to behavioral changes and increase in near tasks due to 
home confinement or a lessening of outdoor activities.23,24 It is 
plausible that these factors together may have impacted refrac-
tive status and progression rates of young adults. The goal of this 
study was to assess the prevalence of myopia and other refractive 
errors in optometry students in the United States. The study also 
aimed to explore how refractive error changed in these students 
over the course of their optometry education.

METHODS
This study was a retrospective chart review of electronic 

medical records of students enrolled in the doctor of optome-
try program at the University of Houston College of Optometry 
(UHCO) who graduated between 2013 and 2023. The study was 
conducted in accordance with the tenets of the Declaration of 
Helsinki and was approved by the institutional review board at 
the University of Houston.

The UHCO doctor of optometry program is a post-grad-
uate 4-year degree. Students must have already completed 
an undergraduate degree. The median age of students 

entering optometry programs in the United States in fall 2023 
was 22 years (https://optometriceducation.org/). To be included 
in the study, a student should have undergone at least one eye 
examination at the UHCO clinic during their time as optometry 
student. The standard comprehensive eye examination at UHCO 
includes visual acuity testing, ocular motility, pupils, confron-
tation visual fields, refraction, intraocular pressure, slit-lamp 
examination, and fundus evaluation. Students were excluded 
from the current analysis if they had any ocular disease, had 
undergone refractive surgery, or used any myopia control treat-
ment. Students were included if they had nonpathological myo-
pia-related changes in retina, such as lattice or choroidal cres-
cents. Fig. 1 shows the study protocol and number of student 
records included in the analysis.

For each student, refractive error from their first eye 
examination during their time as an optometry student was 
noted from the electronic medical record. The first eye exami-
nation was considered as the baseline visit. The majority of the 
records include a final refraction, as well as autorefraction or 
retinoscopy findings. For the purposes of the current study, final 
refraction was noted as the student's refraction. In cases of no 
final refraction in the records, autorefraction or retinoscopy was 
taken as refraction.

The second examination, when available in the records, was 
considered as the follow-up visits. The follow-up was defined as 
a second eye examination that occurred during optometry school 
and was at least 6 months (182 days) after the baseline visit. Stu-
dents who developed any ocular disease, underwent refractive 
surgery, or commenced myopia control treatment at the follow-up 
visit, as per their records, were excluded from the analysis for the 
follow-up visit. Additionally, if the date of visit was outside their 
time as an optometry student (i.e., after graduation), the data were 
excluded in the analysis for follow-up visit.

For each eye examination, spherical equivalent refrac-
tion (SER) was calculated as sphere +½ cylinder power for each 
eye. Consistent with previous studies and International Myopia 
Institute classification,2,25 refraction was classified as myopic 
(SER ≤−0.50 D), emmetropic (SER >−0.50 to +0.50 D), or hyper-
opic (SER >+0.50 D). Myopia was further grouped into low myo-
pia (SER ≤−0.50 to >−3.00 D), moderate myopia (SER of −3.00 
to >−6.00 D), and high myopia (SER ≤−6.00 D). Astigmatism 
was defined as cylindrical power >0.50 D and further grouped 
into low astigmatism (cylindrical power >0.50 to <3.00 D) and 
high astigmatism (cylindrical power ≥3.00 D). Anisometropia 
was defined as an SER difference of ≥1.00 D between the two 
eyes.26,27

Prevalence and 95% confidence intervals (CIs) were calcu-
lated for each refractive group for baseline and follow-up visits. 
Absolute change in SER was calculated by subtracting baseline 
SER from the follow-up SER. Annualized change was calculated 
by dividing absolute change in SER by the follow-up duration in 
years between visits. Means and standard deviations were cal-
culated for continuous variables and proportions for categorical 
variables unless stated otherwise. Students were grouped into five 
age groups for comparison: 20 to 21, 22 to 23, 24 to 25, 26 to 30, 
and older than 30 years.

Data were examined for normality with the Kolmogo-
rov-Smirnov test, and nonparametric tests were used, where 
required. The Wilcoxon test was used to compare SER between 
the two eyes and between visits. SER was compared between 
genders using the Mann-Whitney U test and among classes (by 
graduation year) and age groups using the Kruskal-Wallis H test. 
The χ2 test was used to compare proportions between groups. 
Spearman correlation was used to study associations. The level 
of significance was set as less than 0.05.

FIGURE 1.  Number of student records included in each 
stage of the analysis.

https://optometriceducation.org/
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RESULTS

Baseline eye examinations
A total of 1071 students enrolled in UHCO from 2009 to 

2019, having graduation dates from 2013 to 2023, referred to 
henceforth as classes of 2013 to 2023. Table 1 shows the number 
of students enrolled each year, indicated by their graduation year. 
Of 1071 students, 971 had at least one examination in the UHCO 
optometry clinic electronic medical records, representing 91% 
of the student population. Ten students were excluded from the 
analysis due to amblyopia, refractive surgery, trauma, or ocular 
pathology (Table 1). Thus, 961 students were included in base-
line data analysis. Myopia-related retinal changes were noted in 
the records for 10 students, including retinal holes (n = 4), lat-
tice degeneration (n = 2), choroidal crescent (n = 2), horseshoe 
tear (n = 1), and tigroid fundus (n = 1); however, nonpathologi-
cal myopic changes may not have been included in the medical 
records. These students were included in further analysis.

Among the 961 students, 590 (61.4%) had their baseline 
eye examination during their first year of the optometry program, 
331 (34.4%) in the second year, 38 (4%) in the third year, and 
2 (0.02%) in the fourth year. The mean age for the baseline eye 
examination was 24 ± 2.9 years (range, 20 to 57 years), with 634 
females and 327 males. Females were significantly younger than 
males (23.6 ± 2.3 and 24.7 ± 3.7 years, respectively; p<0.001). 
When compared by class, gender distribution was similar 
(p=0.36).

Table 2 summarizes refractive error (sphere, cylinder, and 
SER) in right and left eyes, class-wise and total, for all base-
line examinations. Refractive error was determined from the 
electronic record from final refraction for 936 students, autore-
fraction for 23 students, and retinoscopy for 2 students. Mean 
spherical component and SER for right and left eyes were not sig-
nificantly different (p=0.72 and p=0.39, respectively). The cylin-
drical refraction for right eyes was significantly lower than for left 
eyes by approximately 0.04 D (−0.67 ± 0.78 and −0.71 ± 0.83 D, 
respectively, p=0.01). Given that SER for right and left eyes was 
statistically similar, data from the right eye of each student were 
used for all further analyses.

At the baseline visit, the spherical component and SER 
for right eyes were significantly more negative (i.e., more 
myopic) for females (−2.96 ± 2.77 and −3.29 ± 2.85 D) than 

males (−2.51 ± 2.76 and −2.84 ± 2.84 D, p=0.02 for both). The 
cylindrical component was statistically similar between males 
(−0.67 ± 0.77 D) and females (−0.66 ± 0.79 D, p=0.76). When 
compared across classes by graduation year, there was no signif-
icant difference in SER (p=0.24). However, the SER was signif-
icantly different between the five age groups (p<0.001), with the 
youngest group showing more negative refraction compared with 
the older age groups (20 to 21 years: −4.29 ± 3.19 D [n = 48]; 23 
to 24 years: −3.40 ± 2.80 D [n = 476]; 24 to 25 years: −2.74 ± 2.84 
D [n = 283]; 26 to 30 years: −2.88 ± 2.71 D [d = 124]; older than 
30 years: −1.90 ± 2.78 D [n = 30]).

Fig. 2A shows the frequency distribution of SER for right 
eyes at the baseline visit for all students, and Table 3 shows 
the class-wise and total prevalence of refractive errors. No sig-
nificant difference was noted between classes for prevalence 
of refractive errors (p=0.76). Overall, myopia prevalence was 
80.7% (95% CI, 78.3 to 83.2%; n = 776), emmetropia prevalence 
was 14.9% (95% CI, 12.6 to 17.1%; n = 143), and hyperopia 
prevalence was 4.4% (95% CI, 3.1 to 5.7%; n = 42). Mean SER 
was −4.00 ± 2.41 D for myopes, +0.06 ± 0.27 D for emmetropes, 
and +1.98 ± 1.70 D for hyperopes. Prevalences were not sig-
nificantly different between males and females (p=0.29). The 
low myopia prevalence was 30.8% (95% CI, 27.9 to 33.7%; 
n = 296), moderate myopia prevalence was 33.8% (95% CI, 
30.8 to 36.8%; n = 325), and high myopia prevalence was 16.1% 
(95% CI, 13.8 to 18.5%; n = 155). Astigmatism prevalence was 
38.4% (95% CI, 35.3 to 41.5%; n = 369), with low astigmatism 
prevalence of 35.7% (95% CI, 32.7 to 38.7%; n = 343) and high 
astigmatism prevalence of 2.7% (95% CI, 1.7 to 3.7%; n = 26). 
The prevalence of anisometropia was 16.1% (95% CI, 13.8 to 
18.5%; n = 155).

Follow-up examinations
Of the 961 students included in the baseline analysis, 

639 (66.5%) visited the clinic for a follow-up examination. For 
these 639 students, baseline mean SER in the right eyes was 
−3.59 ± 2.76 D. Among them, 566 (88.6% [95% CI, 86.1 to 
91.0%]) were myopes (118 high myopes, 249 moderate myopes, 
and 199 low myopes), 51 (8.0% [95% CI, 5.9 to 10.1%]) were 
emmetropes, and 22 (3.4% [95% CI, 2.0 to 4.9%]) were hyper-
opes. Mean SERs in myopes, emmetropes, and hyperopes were 
−4.15 ± 2.37, +0.06 ± 0.28, and +2.31 ± 1.86 D, respectively.

TABLE 1.  Student demographics for students enrolled at the University of Houston College of Optometry in graduating 
classes of 2013–2023

Graduating year
No. of students 

enrolled
No. of students with at 

least one exam
No. of students 

excluded
No. of students included in the 

analysis (F:M)
Age (y) , 

mean ± SD (range)

2013 107 93 1 92 (53:39) 24.3 ± 4.2 (20–57)
2014 93 78 2 76 (50:26) 23.7 ± 2.3 (21–32)
2015 94 91 0 91 (54:37) 23.9 ± 1.9 (21–33)
2016 101 89 1 88 (63:25) 24.0 ± 2.7 (21–37)
2017 87 78 0 78 (50:28) 23.9 ± 2.5 (20–37)
2018 102 88 2 86 (59:27) 23.9 ± 2.5 (20–35)
2019 103 99 0 99 (62:37) 23.9 ± 2.2 (20–30)
2020 97 85 1 84 (64:20) 24.6 ± 3.2 (21–45)
2021 99 94 1 93 (61:32) 23.9 ± 2.0 (20–32)
2022 95 92 2 90 (61:29) 23.9 ± 3.5 (21–45)
2023 93 84 0 84 (57:27) 23.5 ± 4.0 (20–51)
Total 1071 971 10 961 (634:327) 24.0 ± 2.9 (20–57)

F = female; M = male; SD = standard deviation.

entering optometry programs in the United States in fall 2023 
was 22 years (https://optometriceducation.org/). To be included 
in the study, a student should have undergone at least one eye 
examination at the UHCO clinic during their time as optometry 
student. The standard comprehensive eye examination at UHCO 
includes visual acuity testing, ocular motility, pupils, confron-
tation visual fields, refraction, intraocular pressure, slit-lamp 
examination, and fundus evaluation. Students were excluded 
from the current analysis if they had any ocular disease, had 
undergone refractive surgery, or used any myopia control treat-
ment. Students were included if they had nonpathological myo-
pia-related changes in retina, such as lattice or choroidal cres-
cents. Fig. 1 shows the study protocol and number of student 
records included in the analysis.

For each student, refractive error from their first eye 
examination during their time as an optometry student was 
noted from the electronic medical record. The first eye exami-
nation was considered as the baseline visit. The majority of the 
records include a final refraction, as well as autorefraction or 
retinoscopy findings. For the purposes of the current study, final 
refraction was noted as the student's refraction. In cases of no 
final refraction in the records, autorefraction or retinoscopy was 
taken as refraction.

The second examination, when available in the records, was 
considered as the follow-up visits. The follow-up was defined as 
a second eye examination that occurred during optometry school 
and was at least 6 months (182 days) after the baseline visit. Stu-
dents who developed any ocular disease, underwent refractive 
surgery, or commenced myopia control treatment at the follow-up 
visit, as per their records, were excluded from the analysis for the 
follow-up visit. Additionally, if the date of visit was outside their 
time as an optometry student (i.e., after graduation), the data were 
excluded in the analysis for follow-up visit.

For each eye examination, spherical equivalent refrac-
tion (SER) was calculated as sphere +½ cylinder power for each 
eye. Consistent with previous studies and International Myopia 
Institute classification,2,25 refraction was classified as myopic 
(SER ≤−0.50 D), emmetropic (SER >−0.50 to +0.50 D), or hyper-
opic (SER >+0.50 D). Myopia was further grouped into low myo-
pia (SER ≤−0.50 to >−3.00 D), moderate myopia (SER of −3.00 
to >−6.00 D), and high myopia (SER ≤−6.00 D). Astigmatism 
was defined as cylindrical power >0.50 D and further grouped 
into low astigmatism (cylindrical power >0.50 to <3.00 D) and 
high astigmatism (cylindrical power ≥3.00 D). Anisometropia 
was defined as an SER difference of ≥1.00 D between the two 
eyes.26,27

Prevalence and 95% confidence intervals (CIs) were calcu-
lated for each refractive group for baseline and follow-up visits. 
Absolute change in SER was calculated by subtracting baseline 
SER from the follow-up SER. Annualized change was calculated 
by dividing absolute change in SER by the follow-up duration in 
years between visits. Means and standard deviations were cal-
culated for continuous variables and proportions for categorical 
variables unless stated otherwise. Students were grouped into five 
age groups for comparison: 20 to 21, 22 to 23, 24 to 25, 26 to 30, 
and older than 30 years.

Data were examined for normality with the Kolmogo-
rov-Smirnov test, and nonparametric tests were used, where 
required. The Wilcoxon test was used to compare SER between 
the two eyes and between visits. SER was compared between 
genders using the Mann-Whitney U test and among classes (by 
graduation year) and age groups using the Kruskal-Wallis H test. 
The χ2 test was used to compare proportions between groups. 
Spearman correlation was used to study associations. The level 
of significance was set as less than 0.05.

https://optometriceducation.org/
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Mean duration between baseline and follow-up visit was 
1.60 ± 0.61 years (range, 0.53 to 3.43 years). The follow-up dura-
tion was not significantly different between genders (p=0.84) 
or among age groups (p=0.59). The absolute difference in SER 
between the two visits was −0.05 ± 0.38 D (range, −1.25 to 
+1.63 D), which was significantly more myopic (p=0.001). The 
number of students who were classified as a different refractive 
error group at the follow-up examination is shown in Table 4.

Myopes showed a significant myopic change from 
baseline to the follow-up of −0.06 ± 0.38 D (p<0.001). 
The low and moderate myopes showed significant changes 
(p=0.002 and p=0.007) of −0.08 ± 0.36 D (follow-up dura-
tion, 1.68 ± 0.61 years) and −0.06 ± 0.35 D (follow-up duration, 
1.55 ± 0.61 years), respectively. However, high myopes did not 
exhibit a significant change (−0.05 ± 0.48 D; follow-up dura-
tion, 1.60 ± 0.63 years; p=0.34).

Of the 199 low myopes at baseline, 175 were still classi-
fied as low myopes at the follow-up examination. Seven became 
emmetropes, with a mean positive change of +0.32 ± 0.10 in SER 
(follow-up duration, 1.56 ± 0.70 years; p=0.02), and 17 became 
moderate myopes, with a mean negative change of −0.54 ± 0.26 
D (follow-up duration, 2.10 ± 0.61 years; p<0.001).

Of the 249 moderate myopes at baseline, 231 were still 
classified as moderate myopes at the follow-up examination, with 
a significant negative change of −0.05 ± 0.33 D (follow-up dura-
tion, 1.54 ± 0.62 years; p=0.03). Twelve became high myopes, 
with a negative change of −0.47 ± 0.25 D (follow-up dura-
tion, 1.64 ± 0.39 years; p=0.002), and six became low myopes, 
with a positive change of +0.27 ± 0.05 (follow-up duration, 
1.38 ± 0.41 years; p=0.02).

Of the 118 high myopes at baseline, 113 were still classi-
fied as high myopes at the follow-up examination, with no signif-
icant change in refractive error (p=0.12). However, five became 
moderate myopes at the follow-up examination, with a positive 
change of +0.58 ± 0.34 D (follow-up duration, 1.32 ± 0.45 years; 
p=0.04).

Spherical equivalent refraction in emmetropes did not sig-
nificantly change (+0.03 ± 0.37 D, p=0.82) over a follow-up dura-
tion of 1.53 ± 0.55 years. Of the 51 emmetropes at baseline, 33 
were still classified as emmetropes at the follow-up examination. 
Eight became low myopes, with a negative change of −0.33 ± 0.13 
D (follow-up duration, 1.46 ± 0.62 years; p=0.01), and 10 became 
hyperopes, with a positive change of +0.53 ± 0.28 D (follow-up 
duration, 1.33 ± 0.48 years; p=0.005).

Spherical equivalent refraction in hyperopes did not 
change significantly (+0.14 ± 0.40 D; follow-up duration, 
1.56 ± 0.56 years; p=0.13). Of the 22 hyperopes at baseline, 21 
remained hyperopes at the follow-up visit, with no significant 
change in refractive error (p=0.05), and one student became an 
emmetrope, with a negative change of −0.50 D over 2.57 years.

Fig. 3 shows changes in SER with follow-up duration and 
with age at baseline. A more negative absolute change in SER was 
observed with increased follow-up duration (ρ = −0.12, p=0.003) 
and with younger age (ρ = 0.09, p=0.02), which was mostly 
driven by the myopic students (ρ = −0.13, p=0.002 for follow-up 
duration and ρ = −0.09, p=0.04 for age). The association between 
absolute change in SER and follow-up duration was more neg-
ative and significant for the younger age groups (20 to 21 years 
[n = 35]: ρ = −0.34, p=0.04; 23 to 24 years [n = 362]: ρ = −0.14, 
p=0.01) compared with the older age groups (24 to 25 years 

TABLE 2.  Mean ± standard deviation (range) of the sphere (D) and cylinder (D) components and SER of right and left 
eyes for baseline examinations by graduation year

Graduating year (n)

Right eye Left eye

Sphere (D) Cylinder (D) SER (D) Sphere (D) Cylinder (D) SER (D)

2013 (92) −3.53 ± 2.90
(−11.75 to +5.25)

−0.64 ± 0.63
(−3.50 to 0.00)

−3.85 ± 2.99
(−13.50 to −4.50)

−3.42 ± 2.98
(−13.50 to +5.00)

−0.67 ± 0.71
(−4.25 to 0.00)

−3.76 ± 3.07
(−14.88 to +4.38)

2014 (76) −3.09 ± 2.61
(−10.50 to +4.75)

−0.65 ± 0.90
(−4.75 to 0.00)

−3.42 ± 2.60
(−10.75 to −3.13)

−3.12 ± 2.68
(−11.50 to +5.50)

−0.78 ± 1.02
(−5.25 to 0.00)

−3.51 ± 2.66
(−11.75 to +3.75)

2015 (91) −3.02 ± 2.75
(−11.50 to +5.25)

−0.61 ± 0.71
(−3.0 to 0)

−3.33 ± 2.84
(−11.88 to +4.75)

−2.98 ± 2.72
(−11.50 to +5.50)

−0.65 ± 0.66
(−2.75 to 0.00)

−3.30 ± 2.80
(−12.13 to +5.00)

2016 (88) −2.89 ± 2.77
(−11.75 to +5.00)

−0.60 ± 0.73
(−3.00 to 0.00)

−3.19 ± 2.85
(−12.13 to +4.75)

−2.94 ± 2.97
(−10.75 to +5.00)

−0.58 ± 0.72
(−3.50 to 0.00)

−3.23 ± 2.99
(−10.75 to +4.75)

2017 (78) −2.82 ± 2.71
(−10.75 to +1.25)

−0.69 ± 0.82
(−3.75 to 0.00)

−3.17 ± 2.85
(−11.50 to +1.00)

−2.84 ± 2.72
(−10.50 to +1.50)

−0.77 ± 0.82
(−3.25 to 0.00)

−3.22 ± 2.82
(−11.13 to +1.00)

2018 (86) −2.31 ± 2.43
(−8.25 to +3.75)

−0.60 ± 0.69
(−3.50 to 0.00)

−2.61 ± 2.50
(−9.13 to 3.38)

−2.30 ± 2.61
(−9.00 to +3.00)

−0.62 ± 0.73
(−3.25 to 0.00)

−2.61 ± 2.71
(−9.88 to +2.88)

2019 (99) −2.87 ± 2.97
(−11.00 to 7.50)

−0.61 ± 0.73
(−3.75 to 0.00)

−3.17 ± 3.07
(−11.63–7.38)

−2.88 ± 2.94
(−10.25 to +7.25)

−0.61 ± 0.81
(−5.00 to 0.00)

−3.18 ± 3.01
(−11.25 to +7.25)

2020 (84) −2.85 ± 3.02
(−12.00 to +4.50)

−0.77 ± 0.97
(−4.75 to 0.00)

−3.24 ± 3.09
(−12.38 to +3.50)

−2.80 ± 3.11
(−12.25 to +6.00)

−0.82 ± 1.08
(−5.50 to 0.00)

−3.20 ± 3.16
(−12.25 to +5.00)

2021 (93) −2.40 ± 2.50
(−7.75 to +1.50)

−0.70 ± 0.75
(−3.50 to 0.00)

−2.75 ± 2.56
(−8.50 to +1.38)

−2.46 ± 2.56
(−9.50 to +1.75)

−0.72 ± 0.80
(−3.00 to 0.00)

−2.83 ± 2.63
(−10.88 to +1.38)

2022 (90) −2.49 ± 2.83
(−9.75 to +4.25)

−0.72 ± 0.77
(−3.5 to 0.00)

−2.85 ± 2.91
(−10.25 to +4.25)

−2.40 ± 2.85
(−10.25 to +4.00)

−0.78 ± 0.72
(−3.00 to 0.00)

−2.79 ± 2.90
(−11.13 to +2.50)

2023 (84) −2.60 ± 2.83
(−10.75 to +7.00)

−0.74 ± 0.90
(−3.75 to 0.00)

−2.97 ± 2.94
(−12.00 to 6.38)

−2.55 ± 2.78
(−10.00 to +7.25)

−0.82 ± 1.00
(−4.50 to 0.00)

−2.96 ± 2.93
(−12.00 to +6.88)

Total (961) −2.81 ± 2.77
(−12.00 to 7.50)

−0.67 ± 0.78
(−4.75 to 0.00)

−3.14 ± 2.85
(−13.50 to + 7.38)

−2.79 ± 2.82
(−13.50 to + 7.25)

−0.71 ± 0.83
(−5.50 to 0.00)

−3.14 ± 2.89
(−14.88 to + 7.25)

SER = spherical equivalent refraction.
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FIGURE 2.  (A) Spherical equivalent refraction (in diopters) distribution for all students at the baseline examinations 
(n = 961). (B) Annualized progression of spherical equivalent refraction (in diopters) distribution for students who 
underwent baseline and follow-up examination (n = 639).

Of the 118 high myopes at baseline, 113 were still classi-
fied as high myopes at the follow-up examination, with no signif-
icant change in refractive error (p=0.12). However, five became 
moderate myopes at the follow-up examination, with a positive 
change of +0.58 ± 0.34 D (follow-up duration, 1.32 ± 0.45 years; 
p=0.04).

Spherical equivalent refraction in emmetropes did not sig-
nificantly change (+0.03 ± 0.37 D, p=0.82) over a follow-up dura-
tion of 1.53 ± 0.55 years. Of the 51 emmetropes at baseline, 33 
were still classified as emmetropes at the follow-up examination. 
Eight became low myopes, with a negative change of −0.33 ± 0.13 
D (follow-up duration, 1.46 ± 0.62 years; p=0.01), and 10 became 
hyperopes, with a positive change of +0.53 ± 0.28 D (follow-up 
duration, 1.33 ± 0.48 years; p=0.005).

Spherical equivalent refraction in hyperopes did not 
change significantly (+0.14 ± 0.40 D; follow-up duration, 
1.56 ± 0.56 years; p=0.13). Of the 22 hyperopes at baseline, 21 
remained hyperopes at the follow-up visit, with no significant 
change in refractive error (p=0.05), and one student became an 
emmetrope, with a negative change of −0.50 D over 2.57 years.

Fig. 3 shows changes in SER with follow-up duration and 
with age at baseline. A more negative absolute change in SER was 
observed with increased follow-up duration (ρ = −0.12, p=0.003) 
and with younger age (ρ = 0.09, p=0.02), which was mostly 
driven by the myopic students (ρ = −0.13, p=0.002 for follow-up 
duration and ρ = −0.09, p=0.04 for age). The association between 
absolute change in SER and follow-up duration was more neg-
ative and significant for the younger age groups (20 to 21 years 
[n = 35]: ρ = −0.34, p=0.04; 23 to 24 years [n = 362]: ρ = −0.14, 
p=0.01) compared with the older age groups (24 to 25 years 
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[n = 162]: ρ = −0.09, p=0.28; 26 to 30 years [n = 68]: ρ = −0.05, 
p=0.71; older than 30 years [n = 12]: ρ = −0.39, p=0.21).

The mean annualized change in SER between baseline 
and follow-up visit for 639 students was −0.02 ± 0.29 D (range, 
−1.45 to +1.40 D), which was significantly different from zero 
(p=0.007). The frequency distribution of the annualized change 
in SER is shown in Fig. 2B. The mean annualized changes in SER 
among myopes, emmetropes, and hyperopes were −0.03 ± 0.29 D 
(range, −1.45 to +1.40 D), −0.02 ± 0.31 D (range, −0.68 to +0.76 
D), and +0.09 ± 0.24 D (range, −0.33 to +0.55 D), respectively. 

Only myopes showed an annualized negative change in SER that 
was significantly different from zero (p=0.001).

Based on the annualized change in SER, a negative change 
of −0.25 D or more was noted in 128 students (20.0%; 118 myopes, 
2 hyperopes, and 8 emmetropes), of which 35 students (5.5%) 
showed an annual progression of −0.50 D or more. A hyperopic 
change of more than +0.50 D occurred for 25 students (3.9%).

Among age groups, the annualized change in SER tended 
to be more negative for the younger groups (20 to 21 years: 
−0.02 ± 0.31 D; 23 to 24 years: −0.04 ± 0.29 D; 24 to 25 years: 

TABLE 4.  Number of students in each refractive error group at baseline and follow-up (n = 639)

Refractive group 
at baseline (n)

Refractive group 
at the follow-up (n)

Follow-up duration (y), 
mean ± SD

SER (D) difference between visits, 
mean ± SD

Wilcoxon 
test, p value

Hyperopia (22) Hyperopia (21) 1.52 ± 0.52 +0.17 ± 0.38 0.05
Emmetropia (1) 2.57 −0.50 —

Emmetropia (51) Hyperopia (10) 1.33 ± 0.48 +0.53 ± 0.28 0.01*
Emmetropia (33) 1.62 ± 0.55 −0.04 ± 0.28 0.44
Low myopia (8) 1.46 ± 0.62 −0.33 ± 0.13 0.01*

Low myopia (199) Emmetropia (7) 1.56 ± 0.7 +0.32 ± 0.1 0.02*
Low myopia (175) 1.65 ± 0.59 −0.05 ± 0.33 0.03*
Moderate myopia (17) 2.1 ± 0.61 −0.54 ± 0.26 <0.001*

Moderate myopia (249) Low myopia (6) 1.38 ± 0.41 +0.27 ± 0.05 0.02*
Moderate myopia (231) 1.54 ± 0.62 −0.05 ± 0.34 0.03*
High myopia (12) 1.64 ± 0.39 −0.47 ± 0.25 <0.001*

High myopia (118) Moderate myopia (5) 1.32 ± 0.45 +0.58 ± 0.34 0.04*
High myopia (113) 1.61 ± 0.64 −0.08 ± 0.47 0.12

*Significance at <0.05. SD = standard deviation; SER = spherical equivalent refraction.

TABLE 3.  Class-wise and total prevalence of refractive errors (n (%) [95% confidence interval]) based on spherical 
equivalent refraction from baseline examinations (n = 961)

Graduating 
year (n) Emmetropia Hyperopia Myopia Low myopia

Moderate 
myopia High myopia Astigmatism

Anisometro-
pia

2013 (92) 8 (8.7%)
[2.9–14.5]

4 (4.3%)
[0.2–8.5]

80 (87.0%)
[80.1–93.8]

26 (28.3%)
[19.1–37.5]

34 (37.0%)
[27.1–46.8]

20 (21.7%)
[13.3–30.2]

41 (44.6%)
[34.4–54.7]

16 (17.4%)
[9.6–22.4]

2014 (76) 6 (7.9%)
[1.8–14.0]

3 (3.9%)
[−0.4 to 8.3]

67 (88.2%)
[80.9–95.4]

27 (35.5%)
[24.8–46.3]

27 (35.5%)
[24.8–46.3]

13 (17.1%)
[8.6–25.6]

25 (32.9%)
[22.3–43.5]

11 (14.5%)
[6.6–22.4]

2015 (91) 12 (13.2%)
[6.2–20.1]

3 (3.3%)
[−0.4 to 7.0]

76 (83.5%)
[75.9–91.1]

26 (28.6%)
[19.3–37.9]

35 (38.5%)
[28.5–48.5]

15 (16.5%)
[8.9–24.1]

31 (34.1%)
[24.3–43.8]

15 (16.5%)
[8.9–24.1]

2016 (88) 18 (20.5%)
[12.0–28.9]

4 (4.5%)
[0.2–8.9]

66 (75.0%)
[66.0–84.0]

17 (19.3%)
[11.1–27.6]

36 (40.9%)
[30.6–51.2]

13 (14.8%)
[7.4–22.2]

32 (36.4%)
[26.3–46.4]

18 (20.5%)
[12–28.9]

2017 (78) 10 (12.8%)
[5.4–20.2]

3 (3.8%)
[−0.4 to 8.1]

65 (83.3%)
[75.1–91.6]

31 (39.7%)
[28.9–50.6]

20 (25.6%)
[16–35.3]

14 (17.9%)
[9.4–26.5]

26 (33.3%)
[22.9–43.8]

9 (11.5%)
[4.4–18.6]

2018 (86) 17 (19.8%)
[11.4–28.2]

3 (3.5%)
[−0.4 to 7.4]

66 (76.7%)
[67.8–85.7]

30 (34.9%)
[24.8–45.0]

26 (30.2%)
[20.5–39.9]

10 (11.6%)
[4.9–18.4]

30 (34.9%)
[24.8–45.0]

12 (14.0%)
[6.6–21.3]

2019 (99) 12 (12.1%)
[5.7–18.6]

5 (5.1%)
[0.7–9.4]

82 (82.8%)
[75.4–90.3]

31 (31.3%)
[22.2–40.4]

35 (35.4%)
[25.9–44.8]

16 (16.2%)
[8.9–23.4]

37 (37.4%)
[27.8–46.9]

20 (20.2%)
[12.3–28.1]

2020 (84) 9 (10.7%)
[4.1–17.3]

5 (6.0%)
[0.9–11.0]

70 (83.3%)
[75.4–91.3]

29 (34.5%)
[24.4–44.7]

25 (29.8%)
[20.0–39.5]

16 (19.0%)
[10.7–27.4]

31 (36.9%)
[26.6–47.2]

12 (14.3%)
[6.8–21.8]

2021 (93) 20 (21.5%)
[13.2–29.9]

4 (4.3%)
[0.2–8.4]

69 (74.2%)
[65.3–83.1]

28 (30.1%)
[20.8–39.4]

26 (28.0%)
[18.8–37.1]

15 (16.1%)
[8.7–23.6]

43 (46.2%)
[36.1–56.4]

7 (7.5%)
[2.2–12.9]

2022 (90) 18 (20.0%)
[11.7–28.3]

4 (4.4%)
[0.2–8.7]

68 (75.6%)
[66.7–84.4]

26 (28.9%)
[19.5–38.3]

30 (33.3%)
[23.6–43.1]

12 (13.3%)
[6.3–20.4]

40 (44.4%)
[34.2–54.7]

17 (18.9%)
[10.8–27.0]

2023 (84) 13 (15.5%)
[8.7–24.6]

4 (4.8%)
[0.2–9.3]

66 (78.6%)
[69.8–87.3]

25 (29.8%)
[18.9–38.2]

31 (36.9%)
[26.6–47.2]

11 (13.1%)
[5.9–20.3]

33 (39.3%)
[28.8–49.7]

18 (21.4%)
[12.7–20.2]

Total (961) 143 (14.9%)
[12.6–17.1]

42 (4.4%)
[3.1–5.7%]

776 (80.7%)
[78.3–83.2%]

296 (30.8%)
[27.9–33.7%]

325 (33.8%)
[30.8–36.8%]

155 (16.1%)
[13.8–18.5]

369 (38.4%)
[35.3–41.5]

155 (16.1%)
[13.8–18.5]
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−0.01 ± 0.29 D; 26 to 30 years: +0.04 ± 0.29 D; older than 
30 years: +0.04 ± 0.33 D); however, these differences failed to 
reach significance (p=0.05). No significant difference was noted 
in the annualized change in SER between genders (p=0.76) or 
graduation year (p=0.33).

DISCUSSION
The present study quantified the prevalence and progression 

of myopia and other refractive conditions among U.S. optometry 
graduates between 2013 and 2023. The results show that the prev-
alence of myopia was 80.7%, emmetropia was 14.9%, and hyper-
opia was 4.4%. Additionally, 38.4% had astigmatism, and 16.1% 
had anisometropia. The prevalences of low, moderate, and high 
myopia were 30.8%, 33.8%, and 16.1%, respectively. Students 
demonstrated a small but significant myopic change in refraction 
of −0.05 D over an average follow-up period of 1.60 years. Myo-
pia onset was observed in 15.7% of emmetropes at baseline.

Previous studies have reported high rates of myopia prev-
alence among first- and second-year optometry students in the 
United States, United Kingdom, and Israel, ranging between 65.3 
and 84.4%.18–20,25,28 The extensive duration of the education may 

contribute to the high prevalence of myopia.18,19,28 In addition, 
many myopic students might be drawn to pursue optometry due 
to their ocular condition and the influence of their optometrists. 
Myopia prevalence found here, 80.7%, encompassed students 
who were primarily in the first year and second year of the optom-
etry program. This result is similar to the prevalence reported by 
Jiang et al.,19 who found 84.4% of myopia prevalence among 64 
first-year optometry students in the United States, although a 
slightly lower prevalence was found in other two studies in the 
United States (69.6 and 65.3%),18,20 one in the United Kingdom 
(55.6%),28 and one in Israel (68.3%).25 Given that the current 
global prevalence of myopia is increasing, these differences in 
prevalence over time may reflect a change in characteristics of 
cohorts enrolling in optometry education.

Higher level of education and more years of formal edu-
cation are often linked to myopia, possibly explaining the more 
myopic mean refraction in the present study.29,30 Upon enrolling in 
optometry schools in the United States, students have completed 
3 to 4 years of university, with some having other careers before 
optometry school. Therefore, the average age of U.S. optometry 
students and number of years of education are typically higher 
than in the United Kingdom and Israel, where students enter after 

FIGURE 3.  Change in spherical equivalent refraction (SER) with (A) duration between visits and (B) age at the baseline 
visit for students who had a follow-up visit (n = 639).
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high school. Mean SER in the current study was −3.14 D, which 
is more myopic than previous studies conducted in optometry 
students in the United States, reporting SERs ranging between 
−1.75 and −2.25 D.18–20,25 These discrepancies could be due to 
specific population characteristics, such as ethnicity, or num-
ber of years of formal education before entering into optometry 
school. A study conducted in the United Kingdom that included 
first-year university students from a range of disciplines, includ-
ing optometry, pharmacy, biology, engineering, and business 
studies, reported a less myopic refraction of −1.23 D, with only 
52.7% of them being myopic.31 Given the increased usage of elec-
tronic devices for near work and impact of COVID-19, it may 
be expected that average refraction among optometry students is 
myopic and is progressing toward a high magnitude, when com-
pared with the studies previously conducted in the United States 
among optometry students.19

A meta-analysis of hyperopia, including 46 articles, 
reported a prevalence of hyperopia of 37.2% in American adults.5 
In the present study, only 4.4% of optometry students were hyper-
opic. Similarly, among other studies in optometry students, the 
prevalence of hyperopia ranged from 3.1 to 8.2%.18–20 The prev-
alence of astigmatism was 38.4% in the present study, similar to 
the reported global prevalence of astigmatism in adults (40%), 
but lower than that in university students in Israel (48.9%). Dif-
ferences in astigmatism prevalence may be due to palpebral fis-
sure shape and ethnic and racial differences.5 Anisometropia was 
present in 16.1% of the optometry students, similar to a study 
conducted among university students in China (20.9%).32

Among students who were initially emmetropic, 15.7% 
(8 of 51) developed myopia at the follow-up, whereas 5.1% (29 
of 566) who were already myopic at baseline were reclassified 
and experienced further progression. This is substantially lower 
than a study in Norwegian university students with a mean age 
of 21 years, which found that 59% of emmetropic students devel-
oped myopia, and 73% of the myopic students progressed over 
a 3-year follow-up duration.33 Although previous studies among 
university students found a decrease in prevalence of hyperopia 
over 3 years,33,34 in the present study, the number of hyperopes 
increased from 22 to 31 at the follow-up visit. Interestingly, 28 
of 639 students with a follow-up examination demonstrated a 
significant positive change in refraction. We speculate that this 
increase in hyperopia prevalence and small positive changes in 
refraction may be due to variability in each student's level of tonic 
accommodation or the variability in refraction measures between 
clinicians at the follow-up visit.

A recent study reported an annualized change of −0.09 
D among myopic adults aged 18 to 30 years who presented at a 
university-based clinic in Australia.8 Another study reported an 
annualized change of −0.04 D in 20-year-old adults from a pop-
ulation-based study in Australia.6 The present study found a sig-
nificant annualized change in SER of −0.02 D in 639 optometry 
students, which was mostly driven significant by myopes, who 
demonstrated an annualized change of −0.03 D. These changes 
were smaller than previous studies that reported refraction 
changes in optometry students, which ranged between −0.06 and 
−0.37 D per year.19,21 Similarly, studies among university students 
attending air force academy, engineering, science, and medicine 
progressed faster, with an annualized change between −0.10 and 
−0.17 D.33–38 The reasons for these variations in the annualized 
progression could be possibly explained by inclusion of rela-
tively younger students than the present study, as well as varying 
ethnicities and geographical locations. Studies have suggested 
that myopia progression is significantly associated with age, 
with younger population depicting a larger negative change per 

year.8,34,39 The present study did not find an influence of younger 
age group on annualized progression, possibly due to a smaller 
sample size in that group. However, only the younger age group 
(≤24 years) demonstrated larger negative changes with longer 
follow-up duration. COMET (Correction of Myopia Evaluation 
Trial), which used Gompertz curve–based estimates to predict 
stabilization, reported that 90% of their myopic cohort would sta-
bilize by age 21 years and 96% by age 24 years.40 Our results in a 
way concur with these estimates, finding that myopic progression 
gradually halts and refraction stabilizes by the age of 24 years.

In our cohort, 20% experienced an annualized negative 
change in refraction of −0.25 D or greater, with 5.5% of them 
showing a negative change of −0.50 D or more. These findings 
were similar to a retrospective study conducted among myopic 
adults attending a university-based research clinic in Australia, 
demonstrating 139 eyes (15.1%) with a progression of −0.25 D 
or more per year, of which 31 eyes (3.4%) progressed by −0.50 
D per year.8

Studies have shown that prevalence of myopia is increas-
ing over time.5,14,41 For example, Vitale et al.14 found that preva-
lence of myopia in the United States was substantially higher in 
1999 to 2004 compared with 30 years earlier. Therefore, our data 
were stratified by year of graduation. It was anticipated that grad-
uating classes of 2021, 2022, and 2023, who underwent education 
through COVID-19, may have had a higher prevalence of myopia 
or greater myopic changes over time. However, over the 10 years 
that data were included for this study, there was not a significant 
increase in myopia prevalence or negative change in refraction 
with time. To notice a substantial change in the myopia preva-
lence, it is likely necessary to explore data over a larger period 
of time, such as the 30-year span done by Vitale et al.14 A gener-
ation is considered to be a 20- to 30-year time period.42 Studies 
suggest that prevalence of myopia increases over generations, 
owing to changes in environmental and behavioral factors such 
as education and near work.10,43–45 The gene pool changes mini-
mally between generations, whereas changes in the environment 
are more rapid, hence supporting the increase in prevalence over 
generations.9,46 Therefore, it is possible that significant changes in 
optometry student myopia prevalence may emerge within 10 to 
20 years from the current analysis.

Female gender has been commonly reported to be asso-
ciated with myopia.25,47,48 The present study found that females 
were more myopic by approximately −0.50 D than males, sim-
ilar to a previous study conducted among optometry and non-
optometry students. However, females were younger by a year 
than males in the current study, which may have contributed to 
differences in refraction. Although females were more myopic in 
the current study, the prevalence of myopia was similar between 
genders, contrary to a previous study in which the prevalence 
of myopia was higher in females than in males.25 It could be 
that being myopic encouraged both genders equally to pursue 
optometry, thereby resulting in similar prevalences across gen-
ders. Future studies aimed at qualitatively exploring motivations 
behind myopic students joining optometry across genders would 
be informative.

The prevalence of myopic maculopathy has a nonlinear 
relationship with severity of myopia in individuals older than 
49 years.49 Data from the Blue Mountains Eye Study showed that 
myopes less than −5 D had a myopic retinopathy prevalence of 
0.42% compared with 25.3% for myopes greater than −5 D, rep-
resenting a 60-fold (5924%) increase in risk in higher myopes. 
Additionally, beyond −9 D, the prevalence was greater than 
50%.50 In the present study, 24.2% of the student population had 
myopia greater than −5 D, and 3% had myopia greater than −9 
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D. These individuals will be more prone to myopia-related com-
plications, which may contribute to reduced quality of life and a 
possible rise in burden related to lost productivity in the future.51

The current study does present some limitations. Our 
study sample was limited to optometry students and is not a 
representative of the young adult population; hence, the results 
cannot be generalized. Optometry students were selected for the 
study because we were interested in studying a population with 
extensive near-work demands, which may significantly contribute 
to myopia development and progression.9 Due to the retrospec-
tive study design, we were limited to the information available in 
the medical records. Therefore, we were not able to include axial 
length as a biomarker for myopia progression in our analysis, 
given that axial length measurement is not a part of the standard 
eye examination protocol. For the same reason, we were unable 
to obtain information on the age at onset of myopia, which could 
have provided further insights on myopia progression.7 Consid-
ering that the refraction data span over a decade from the clinic, 
our results may be influenced by the use of various autorefraction 
instruments and the involvement of various clinicians in perform-
ing refraction over this period.

Another limitation of the study was regarding the uncer-
tainty about whether cycloplegic refraction was performed 
before finalizing the prescription. A previous study suggested 
that differences between cycloplegic and noncycloplegic refrac-
tion in adults aged 20 to 26 years are on the order of +0.02 D 
for myopes and +0.08 D for hyperopes.52 Therefore, cycloplegia 
is expected to have minimal influence on our findings. Another 
concern was that the interval between visits was highly vari-
able (6 months to 3.5 years) across students. To address this 
issue, the differences between the visits were annualized, which 
still may not be sufficient to account for the nonlinear nature 
of myopia progression in adults. Greater changes in refrac-
tion may have emerged if all students were followed up from 
their first year in the optometry program to the final year. Only 
66% of the students presented for a follow-up examination. Of 
143 emmetropes at baseline, only 51 presented for a follow-up 
examination. It should be noted that emmetropes may be less 
likely to have regular examinations; hence, low degrees of myo-
pia may go undiagnosed. It is also possible that students with 
ocular complaints were likely to report more frequently to the 
clinic. Due to the retrospective design of this clinic-based study, 
it is challenging to accurately determine the number of individ-
uals who visited for a specific ocular complaint versus those 
attending for a routine eye examination. Given this, the results 
may not be representative of the full student population. We 
also acknowledge the occurrence of COVID-19 for a portion 
of the population. To overcome these limitations, future studies 
should be longitudinal and prospective in nature and designed 
to include additional risk factors and biomarkers of myopia pro-
gression, such as time of myopia onset, axial length, and poten-
tial behavioral contributions.

In conclusion, the present study demonstrates a high prev-
alence of myopia among optometry graduates from 2013 to 2023. 
Students demonstrated a small, but significant, myopic change 
in refraction. The changes were greater with increased follow-up 
duration and younger age. These findings may implicate a role of 
education and near work in myopia.
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