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Abstract 

Purpose: Myopia is the most common type of refractive error and can lead to significant visual 

impairment. The frequency of myopia has risen considerably, and its worldwide prevalence is 

expected to continue to increase. Myopia is present in an increasing number of Basic Military 

Trainees upon entry into the United States Air Force. This study aims to demonstrate the 

prevalence of myopia in newly enlisted members of the United States Air Force. 

Methods: This study is an institutional retrospective analysis of data collected from United 

States Air Force candidates entering Basic Military Training from 1 Jan 2017 to 31 Mar 2017. A 

random selection of 767 Air Force Basic Military Trainees were included in the analysis, 

yielding 1,534 total eyes. The primary outcome measure studied is the mean spherical equivalent 

(MSE) of participants at initial evaluation. A linear regression analysis was performed to identify 

any associations related to participant demographics. 

Results: Of participants analyzed, 45% had myopia (<-0.5 D) and 2% high myopia (<-6.0 D) 

upon entry into the United States Air Force. Myopia was found to be associated with male 

gender (p = <0.001). 

Conclusions: Myopia is present in a significant proportion of Basic Military Trainees upon entry 

into the United States Air Force, regardless of age, gender, race, or ethnicity. The prevalence of 

myopia presented is higher than previous studies, reflecting a continued trend towards increased 

myopia prevalence worldwide. 

 

 

 

 



Introduction 

Myopia is the most common type of refractive error and can lead to significant visual 

impairment. The etiology of myopia is related to both genetic and environmental factors.1 

Modifiable risk factors such as the ratio of near-work to outdoor activities have been 

implicated.2-4 Other theories of myopia development and progression that are not fovea-centric 

include retinal hyperopic defocus and the persistence of a non-foveal visual environment.5 

Higher levels of education and socioeconomic status have also been correlated to myopia.6  

 

The frequency of myopic individuals has risen considerably over the past few decades and its 

worldwide prevalence and economic burden is expected to continue to increase.7,8 The increasing 

prevalence of myopia has been demonstrated across the globe, including Europe and North 

America, and recent studies in East Asia and Europe have demonstrated an astounding myopia 

prevalence, particularly amongst its young adult population.9-14 Studies performed in United 

States populations within the last 20 years demonstrate increased prevalence, but the increase is 

much less than the newest East Asian and European studies have demonstrated.15 Recent data 

from the United States National Health and Nutrition Examination Survey demonstrated an 

estimated prevalence of myopia to be 33.1% in persons aged 20 years or older from 1999-2004.16 

However, this was collected before the prevalence of myopia began to surge in other regions of 

the world. In another study produced by the Armed Forces Medical Surveillance Center, which 

focused on the incidence of diagnoses of disorders of refraction and accommodation in US active 

duty military members from 2000-2014, myopia was diagnosed at a total rate of 8.9%, but a rate 

of 24% in individuals 19 years or younger and 11.3% of individuals aged 20-24 years.17 Another 

recent study examining refractive error amongst active duty service members of all United States 



Armed Forces branches from 2001-2018 demonstrated a crude annual lifetime prevalence of 

38.5% for myopia (<-0.5D), with crude overall incidence rate of 7.8 diagnoses per 100 person-

years.18  

 

The aim of this study to determine the prevalence of myopia in newly enlisted Airmen and 

determine its association with demographics such as age, gender, race, and/or ethnicity. 

Additionally, the authors hope to determine if the prevalence within this population is 

comparable to recent data published concerning young adults in other world populations. By 

understanding the prevalence of myopia amongst the newest members of the United States Air 

Force, the Department of Defense may better allocate the ophthalmic resources necessary to 

ensure a future of mission-ready eye care. Furthermore, future studies identifying modifiable risk 

factors could lead to the development of cost-effective interventional strategies to help prevent 

myopic progression in the young adult population.9,17  

 

Methods 

This is a Lackland Air Force Base Institutional Review Board approved retrospective analysis. 

All data to be analyzed have been obtained de-identified as part of the standard evaluation upon 

entry into the United States Air Force and adhered to the guidelines of the Declaration of 

Helsinki; as such, a waiver of consent was approved by the Lackland Air Force Base Institutional 

Review Board. The data were collected from evaluations of United States Air Force candidates 

that entered Basic Military Training from 1 January 2017 to 31 March 2017. All participants 

were evaluated, treated and/or followed by the Reid Optometry Clinic at JBSA-Lackland, Texas.  

 



Inclusion criteria: All Air Force Basic Military Trainees who underwent optometric evaluations 

at the Reid Optometry Clinic at JBSA-Lackland from 1 January 2017 to 31 March 2017. 

 

Exclusion criteria: 

• Participants who do not meet the inclusion criteria listed above 

• Participants who previously had refractive surgery 

• Participants with anisometropia >1.5 diopters 

• Participants with missing or incomplete data 

 

A blinded de-identified sampling of eight hundred candidates entered into basic military training 

during the period of 1 January 2017 through 31 March 2017 was performed. Of note, the ratio of 

male to female candidates examined was kept in concordance with the average rate of entry into 

the USAF, being approximately 3:1. As such, of the pool of candidates who entered into the 

USAF during this period, five hundred fifty male participants and two hundred fifty female 

participants were otherwise randomly selected. Demographic data examined for each participant 

include age at time of evaluation, gender, race, and ethnicity. Additionally, uncorrected Snellen 

(converted to logMAR) distance visual acuity (dVA) was collected. This data were determined 

by examination at the individual’s specific Military Entrance Processing Station. If the 

candidate’s uncorrected Snellen dVA was worse than 20/20, then the refractive error was 

determined by auto-refraction at either the Military Entrance Processing Station or the Reid 

Optometry Clinic at Lackland Air Force Base upon arrival to JBSA-Lackland. Reid Optometry 

Clinic staff optometrists performed a cycloplegic refraction on those candidates with high 

refractive error requiring a waiver for enlistment or those for whom the initial auto-refraction 



was unable to yield a corrected Snellen dVA of 20/20 or better. If the participant’s refractive 

error was determined by cycloplegic refraction via phoropter, this data were utilized in 

determination of the participant’s mean spherical equivalent (sphere + ½ cylinder) as opposed to 

the auto-refraction data. 

 

Instrumentation: 

A phoropter is a non-invasive ophthalmic diagnostic system, frequently utilized in routine 

clinical eye care for refractive error determination. Its accuracy and precision are based on 

objective and subjective findings and are clinician dependent. An automated refractor is an 

ophthalmic device that provides an objective-only measurement of a patient’s refractive error by 

measuring the amount of reflection from a cone of infrared light required to properly focus an 

image on the patient’s retina.20 The refractions utilized in this study were conducted either 

manually with a phoropter or with a Zeiss VISUREF 100 ARK Autorefractor Keratometer ©. 

 

Analysis:  

The cumulative data were collected and the prevalence and means in terms of the above listed 

variables were determined. In this study, the primary outcome measure was the refractive error 

of participants in terms of mean spherical equivalent (MSE) at initial evaluation. This value was 

utilized to estimate the prevalence of myopia in this population. Myopia and high myopia were 

defined as a spherical equivalent of <-0.5 diopter (D) and <-6.0 D, respectively. In addition to a 

simple prevalence assessment, univariate analyses comparing myopia to participant 

demographics were performed utilizing the Statistical Package for the Social Sciences (SPSS) 

statistics processing software. P-values were calculated to determine statistical significance of 



the data, with a p-value of <0.05 being deemed statistically significant. 

 

Results 

A total of 767 Air Force Basic Military Trainees who underwent optometric evaluations at 

JBSA-Lackland from 1 Jan 2017 to 31 Mar 2017 and met the above inclusion/exclusion criteria 

were included in the analysis, yielding an aggregate of 1,534 eyes examined. Thirty-three 

participants originally selected were excluded from the analysis, having met one of the exclusion 

criteria listed. Demographic data including age, gender, race, and ethnicity are included in Table 

1. The mean MSE for participants’ right eye (OD) is -1.08 ± 1.78 and for the left eye (OS) is -

1.04 ± 1.78. Three hundred sixty-nine (48%) total participants were not refracted due to an 

entering vision of 20/20 Snellen distance visual acuity or greater without visual aids. Of 

participants refracted, 345 (45%) had myopia, 14 (2%) high myopia, and one participant 

demonstrated <-8.00D myopia. Of participants refracted, 330 (43%) demonstrated astigmatism 

in the right eye with a mean cylinder of -0.86 ± 0.78 and 319 (42%) with a mean of -0.91± 0.83, 

for the left eye. A total of 15 participants required a formal waiver for entry into the USAF; three 

for amblyopia, one for refractive error (being <-8.00D myopia), and 11 for astigmatism greater 

than 3.00 diopters. The results of the univariate analyses are demonstrated in Table 2. Males 

were significantly more myopic than females (p-value of <0.001). Race, age, and ethnicity were 

not found to be associated with myopia.  

 

Discussion 

This study reveals an increasing prevalence of myopia in newly enlisted Airmen. The myopia 

prevalence is comparable to a recent study performed by Wright and colleagues, which 



demonstrated that 41% of active duty USAF pilots utilize corrective lenses.21 Furthermore, it is 

similar to the analysis by Vitale and colleagues, who demonstrated an estimated prevalence of 

41.6% in those aged 12-54 within the United States population.22 The results presented do, 

however, demonstrate higher values of myopia than another recent study examining refractive 

error amongst active duty service members of all United States Armed Forces branches from 

2001-2018, which demonstrated a crude annual lifetime prevalence of 38.5% for myopia (<-

0.5D).18 

 

Interestingly, a statistically significant difference between gender and myopia was demonstrated, 

being more likely for male participants to have myopia. This is in direct contrast to recent studies 

which have reported higher rates of myopia in young adult women in comparison to men.23,24 

Nevertheless, there may be an element of self-selection for young women with poor vision who 

assume they may be unable to pursue a career in the USAF, which could have contributed to the 

gender differences observed in this study. The proportion of white and American Indian 

participants with myopia trended to significance; however, the low numbers of underrepresented 

races likely limited the power to attain a statistically significant difference when comparing race 

to myopia. Other limitations of the study include its generalizability, as the young active duty 

enlisted population may differ from the young adult population of the United States at large. 

Furthermore there may be an element of self-selection in terms of vision characteristics prior to 

enlistment into the USAF, as people with low vision, color blindness, or other visual 

compromise may decide not to enlist into the USAF due to assumptions of disqualification or 

may be disqualified prior to entry. The exclusion criteria for entry into the USAF is -8.00D of 

myopia without a waiver, which significantly limits the prevalence of high myopes and 



ultimately the total number of myopic participants present in this study population. Furthermore, 

auto-refractions, though demonstrated to be an accurate estimation of refractive error, still 

remain inferior to clinician-derived manifest refraction. Additionally, not all determinations of 

refractive error were performed on the same auto-refractor or phoropter. A diverse group of 

operators performed examinations from Military Entrance Processing Station sites across the 

country. This may limit the reliability of the results demonstrated. The biggest limitation of the 

study is the assumption that participants with uncorrected visual acuity >/= Snellen 20/20 are 

emmetropic, which was required to successfully perform the study.  

  

Even considering the study’s limitations, the presented results demonstrate an increase in myopia 

in this young-adult population. As such, the need for increased ocular health care and vision 

correction via spectacles, contact lenses, and/or refractive surgery within the Department of 

Defense is likely to increase in the future. As there were a relatively low percentage of waivers 

required in this group, it is unlikely the USAF will need to modify current vision standards for 

entrance into the United States Air Force. Still, this concept may need to be revisited in the 

future for both entrance and retention standards in addition to recruitment practices. 

 

Conclusion 

Myopia is present in a significant proportion of enlistees upon entry into the USAF, regardless of 

age, gender, race, or ethnicity. The prevalence of myopia presented is higher than previous 

studies, reflecting a continued trend toward increased myopia prevalence. With nearly half of all 

candidates entering Basic Military Training having myopia, there are significant implications in 

terms of cost and resource allocation for the USAF. Establishment of early interventional 



strategies to reduce the burden of disease in a cost effective manner will be key to counteracting 

the likely increased vision loss related to myopia in the future. Furthermore, the identification of 

modifiable risk factors could lead to the development of cost-effective interventional strategies to 

help prevent myopic progression in the young adult population.7 
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Tables 

Table 1: Demographic data of participants 

 

Age Mean Range 

Total 20.59 17-38 
Male 20.6 17-38 

Female 20.5 17-35 

Gender Total (n) Percent (%) 

Male 533 69 
Female 234 31 

Race Total (n) Percent (%) 

American Indian or Alaska 

Native 

15 2 

Asian 48 6 

Black/African American 157 20 

Native Hawaiian or Other 

Pacific Islander 

19 2 

White 528 69 

Ethnicity Total (n) Percent (%) 

Hispanic/Latino 144 19 
Not Hispanic/Latino 623 81 

 

 

 

 

 

 



 

 

 

Table 2: Myopia versus demographics, Univariate Analyses. OR = Odds Ratio. ᵡ2 = Chi-squared. 

 Myopia No myopia Test P-value 

Age Mean = 20.45 ± 

3.51 

Mean = 20.69 ± 3.45 T-test: -0.23 0.35 

Gender Total (n) Total (n) ᵡ2: 18.76 <0.001 

Female 78 156 OR: 0.61  
Male 267 266 OR: 1.22  

Ethnicity Total (n) Total (n) ᵡ2: 0.94 0.35 

Hispanic/Latino 70 74 OR: 0.86  
Not 

Hispanic/Latino 

275 348 OR: 1.03  

Race Total (n) Total (n) ᵡ2: 7.39 0.12 

American Indian or 

Alaskan Native 

7 8 

Asian 17 31 

Black/African 

American 

64 93 

Native Hawaiian or 

Pacific Islander 

5 14 

White 252 276 

 

 
 

 


