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Purpose: To evaluate the accuracy of vision screening and detection of ocular abnormalities conducted by teachers in school children 
in Jordan compared with vision testing by optometrists and ocular disease identification by ophthalmologists.
Methods: A non-random, purposive sampling strategy where 6-year-old and 15-year-old school children from three schools in 
Amman, Jordan were included. Twenty-two teachers were trained to conduct visual acuity screening using the 0.2 logMAR line of the 
distance visual acuity (DVA) chart at 10 feet and near visual acuity (NVA) chart at 16 inches, in addition to detecting ocular 
abnormalities. An optometrist assessed the visual acuity and conducted objective and subjective refraction, while an ophthalmologist 
examined the ocular health of all children.
Results: A total of 542 children (51% female) were included in the study, of which 47% were 6 years old and 53% were 15 years old. 
Teacher screening had sensitivities of 76.92% for DVA, 68% for NVA, and 37.50% for abnormality detection. The specificities of 
DVA, NVA, and ocular abnormalities were 98.22%, 98.48%, and 99.24%, respectively. The positive predictive value for DVA, NVA, 
and ocular abnormalities were 83.33%, 99.00%, and 60%, respectively. The negative predictive value for each procedure was 98.22% 
for DVA, 98.48% for NVA, and 98.12% for ocular abnormalities.
Conclusion: Teachers were able to conduct vision screening with a high level of accuracy compared to the gold standard of testing by 
optometrists, which would be useful for the early detection and referral of refractive errors in school children. However, they were 
unable to detect ocular abnormalities compared with the gold standard for disease identification by ophthalmologists. Further training 
and monitoring, or different training approaches should be implemented to enable teachers to identify ocular abnormalities at 
acceptable levels.
Keywords: teachers, refractive error, school children, eye disorders, Jordan

Introduction
The World Report on Vision, released by the World Health Organization (WHO) has identified uncorrected refractive 
errors (URE) as one of the main causes of preventable vision impairment.1 Globally, over 70 million children suffer from 
vision impairment due to URE,2 with a consequent effect on their education, quality of life, and future career choices.3

Vision screening including visual acuity assessment and detection of ocular abnormalities is recommended for school 
children as as per the WHO.4 School eye health programs have been identified as cost-efficient and effective methods for the 
early detection of URE and ocular abnormalities.2 School screenings usually involve non-healthcare personnel such as 
teachers and community workers in coordination with eye care professionals such as optometrists and ophthalmologists.5–7 

Nevertheless, vision screenings for school children are mainly addressed in high-income countries,6,7 with inconsistent 
outcomes in low- and middle-income countries.8

Jordan is a middle-income country in the Eastern Mediterranean Region (EMR) according to the WHO geographic 
distribution.9 The prevalence of childhood visual impairment in EMR is 11.57%, with the leading causes being uncorrected 
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refractive error and amblyopia.10 URE, particularly myopia, continues to be a significant contributor to preventable vision 
impairment in EMR, as is the case in many other countries.11

Limited scholarly evidence exists on the prevalence of refractive errors in Jordanian children, with discrepancies in 
the reported prevalence due to inconsistencies in the definition of refractive errors, variations in charts used for visual 
acuity screening, or different personnel conducting screening.12,13 Although the optometrist-to-population ratio in Jordan 
exceeds the WHO recommendations,14 which would allow optometrists to provide vision screenings in schools, their 
practice patterns are limited to optical centers, ophthalmic clinics, and ophthalmic departments within hospitals.15 Thus, 
there is a need for alternative personnel such as teachers to provide vision screenings in schools as teachers spend 
a substantial amount of time with children. In addition, they know how to work with their students and get their students 
to perform well compared to most other potential job categories of screeners.16,17

This study aimed to assess the accuracy of vision and ocular health screening among school children conducted by 
teachers in Jordan. In addition, this study provides insight into the distribution of refractive error among school children 
in Jordan.

Material and Methods
A cross-sectional study was conducted between November 2023 and April 2024, where school children from three 
schools in Amman, Jordan underwent vision screening conducted by school teachers, which was followed by 
a comprehensive vision and eye health examination by licensed optometrists and ophthalmologists. A convenience 
sampling method was adopted in which schools close to the (AAU) campus were approached to reduce the cost of 
transportation and ensure the safety of the participants. The university campus is conveniently located near a refugee 
camp (low-income), a middle-income town where several ethnicities live, and a high-income district that allows for the 
choice of three schools.

The tenets of the Declaration of Helsinki were followed and ethical approval was obtained from the AAU Scientific 
Research Ethics Committee (IRB: AAU/2/10/2022-2023). Approvals were obtained from the school principals, and the 
teachers provided written informed consent. Parents and/or guardians of the students provided consent to allow their 
children to participate. Only students in the first grade (age of 6 years) and ninth grade (age of 15 years) were included in 
the study, as myopia is expected to start around the age of 6 years, with early adult-onset myopia occurring at the age of 
15 years.18,19

A total of 22 teachers participated in a one-day training on eye health vision screening conducted by licensed 
optometrists and ophthalmologists. To ensure cultural relevance and avoid language barriers, the Arabic language was 
used, and photos included in the training were obtained from previous screening campaigns conducted by the trainers. 
Each teacher was given a screening kit that contained the following: HOTV logMAR distance (10 feet), near (16 in) 
visual acuity chart, occluder, and measuring tape with a mark set at ten feet. A pointing card was also included to allow 
nonverbal children to identify the shape of letters.16,20 The above charts have been recommended to be used as per the 
World Health Organization, which prompted their use in the current study.20

The training of the teachers included the following procedures and desired outcomes:

1. The teacher asked the child about their ocular complaints and conducted an external observation to detect any sign 
of eye redness, “deviating eyes”, and white optical media. If the teacher suspected any symptoms or signs, they 
would put a note and referred the patient to an ophthalmologist.

2. A spot was marked on the floor set at ten feet from the distance visual acuity chart, which was hung in a way that 
would allow its height to be adjusted according to the child’s height.

3. Testing was always performed for the right eye first, followed by the left eye. Both eyes were tested.
4. The untested eye was occluded using an occluder and testing was conducted while the child wore spectacles, if 

any.
5. The child would have considered to “pass” the test if they were able to read at least three letters from the 

0.2logMAR line.
6. If the child was unable to read three letters at the 0.2logMAR line, they were recorded as “fail” in the record sheet.
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7. For near visual acuity, the child was asked to hold the reading card at 16 in, and a cord was attached to the card to 
ensure a proper testing distance. The child was asked to wear spectacles, if any, and read the 0.2 logMAR line with 
both eyes open. The pass/fail criteria were the same as distance visual acuity.16,20

The ophthalmologist conducted an eye health examination immediately after the screening, which was performed by 
the teachers to address any urgent medical eye condition. Visual acuity assessment and cycloplegic objective and 
subjective refraction were conducted either on the same day or one week later. Parents/guardians were notified through 
the school administration of their child’s condition and were then provided with spectacles through local optical stores 
based on the prescription given by the ophthalmologist.

Child records were stored in a secure facility and only data from complete records were included in the data analysis. 
Anonymized data were entered into Microsoft Excel Spreadsheets, and data analysis was performed using SPSS software 
version 25 (IBM Corporation, Armonk, NY, USA). Statistical significance was set at P value less than 0.05.

Results
A total of 542 students were included in the analysis out of 586 students who were examined during the data collection 
phase (92.5% inclusion rate). Table 1 shows the demographic characteristics of the study population. In terms of age and 
sex distribution for the 51 children who wore spectacles, 30 girls (59%) and 21 boys (41%) wore spectacles, 28 children 
(55%) were 6 years old, and 23 children (45%) were 15 years old. Table 2 details the refractive error distribution in the 
student population based on the spherical equivalent of refraction (SER) obtained from the cycloplegic subjective 
refraction. Myopia was defined as SER of less than −0.50 diopters (D). Hyperopia was defined as SER > +0.50D.21,22 

Children were identified as having astigmatism if the cylindrical (CYL) component of the refractive error was −0.75D or 
more.21 As hyperopia and astigmatism can be defined at more than one level, further classification was also 
included.23–25

Table 3 shows the SER distribution obtained from the cycloplegic objective refraction. There was no statistically 
significant difference between the right and left eyes (p=0.41); thus, data from the right eye only are shown for the other 

Table 1 Demographics of the School Students (n=542)

Variable Category Number Percentage

Gender Boys 264 49%

Girls 278 51%

Age (years) 6 256 47%

15 286 53%

Grade One 256 47%

Nine 286 53%

School type High-income 116 21%

Middle-Income 165 30%

Low-income 261 49%

Child wearing spectacles? Yes 51 9%

No 491 91%

Parents wearing spectacles? Yes 18 3%

No 524 97%
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demographics. Statistically significant differences were observed between boys and girls (p=0.02), and between 6-years 
old and 15-years-old children (p<0.001).

A total of 22 teachers participated in the vision screening, with 12 teachers (54%) from low-income schools and the 
rest split equally between middle-income schools (n=5, 23%) and high-income schools (n=5, 23%). An average of 25 
students (± 11.77) were screened per teacher, with a range of 6 to 63 students. An optometrist and ophthalmologist then 
conducted comprehensive eye health and vision examinations. The average visual acuity at distance was 0.10 logMAR 
on average for both the right eye and the left eye (p=0.65). The average presenting distance visual acuity was 0.10 
logMAR (95% confidence interval: 0.09–0.11). The binocular near visual acuity was 0.12 logMAR (95% confidence 
interval: 0.11–0.13). Table 4 details the sensitivity, specificity, positive and negative predictive values, and reliability 
indicators for assessment among teachers, optometrists, and ophthalmologists. In addition, the kappa scores for each 
assessment were noted.

Table 5 details the number of students who were prescribed spectacles (22%), medicine (1.66%), or referred for 
further assessment and management (1.29%). Out of the seven students who were referred, five (71%) were diagnosed 
with accommodative esotropia, and two (29%) were diagnosed with esotropia in the right eye.

Table 3 Distribution of the Spherical Equivalent of Refraction (SER), Measured in Diopters, for the 
Sample Population

Variable Mean Standard  
Deviation

Minimum Maximum 95% Confidence  
Interval

P*

Right eye +0.76 1.06 −2.75 +6.00 0.67–0.85 0.41

Left eye +0.81 1.09 −2.50 +6.00 0.72–0.92

Boys +0.86 1.06 −2.50 +6.00 0.74–0.99 0.02*

Girls +0.66 1.05 −2.75 +3.50 0.54–0.78

6-years old +0.97 1.19 −2.75 +6.00 0.83–1.12 <0.001*

15-years old +0.57 0.89 −2.50 +4.75 0.47–0.67

Notes: *Significance level set at less than 0.05.

Table 2 Refractive Error Profile of the School Students

Variable Whole Sample  
(n=542)

6-Years Old  
(n=256)

15-Years Old  
(n=286)

Emmetropia (SER between +0.50 and −0.50 D) 27% 26% 37%

Myopia (SER less than −0.50 D) 11% 8% 18%

Hyperopia (SER greater than +0.50 D) 61% 66% 45%

Hyperopia (SER greater than +1.00D) 35% 54% 21%

Hyperopia (SER greater than +2.00D) 7% 11% 4%

Astigmatism (CYL of −0.50 D or more) 49% 50% 48%

Astigmatism (CYL of −0.75 D or more) 30% 30% 30%

Astigmatism (CYL of −1.00 D or more) 23% 23% 23%

Astigmatism (CYL of −1.50 D or more) 2% 2% 1%

Astigmatism (CYL of −2.00 D or more) 0.4% 0.3% 0.3%

Abbreviations: SER, spherical equivalent of refraction; CYL, cylinder; D, diopter.
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Table 4 Sensitivity, Specificity, Predictive Values and Reliability Indicators for Vision Screening and Identification of 
Ocular Abnormalities as Obtained by Teachers and Optometrists and Ophthalmologists (Whole Sample, n=542; 
6-Year-Old, n=256; 15-Year-Old, n=286)

Variable Distance Visual Acuity Near Visual Acuity Disease/Abnormality Identified

True positive Whole sample: 6% Whole sample: 3% Whole sample: 1%
6-year-old: 10% 6-year-old: 3% 6-year-old: 2%

15-year-old: 2% 15-year-old: 3% 15-year-old: 0%

True negative Whole sample: 91% Whole sample: 95% Whole sample: 96%
6-year-old: 87% 6-year-old: 96% 6-year-old: 94%
15-year-old: 96% 15-year-old: 95% 15-year-old: 99%

False positive Whole sample: 1% Whole sample: 0% Whole sample: 1%
6-year-old: 1% 6-year-old: 0% 6-year-old: 1.5%

15-year-old: 0% 15-year-old: 0% 15-year-old: 0%

False negative Whole sample: 2% Whole sample: 2% Whole sample: 2%
6-year-old: 1% 6-year-old: 2% 6-year-old: 3%
15-year-old: 2% 15-year-old: n= 2% 15-year-old: 1%

Sensitivity Whole sample: 76.92% Whole sample: 68.00% Whole sample: 37.50%
6-year-old: 89.29% 6-year-old: 70.00% 6-year-old: 41.67%

15-year-old: 45.45% 15-year-old: 60.00% 15-year-old: 25.00%

Specificity Whole sample: 98.22% Whole sample: 98.48% Whole sample: 99.24%
6-year-old: 98.67% 6-year-old: 98.80% 6-year-old: 98.36%
15-year-old: 97.86% 15-year-old: 97.84% 15-year-old: 100%

Positive predictive value Whole sample: 83.33% Whole sample: 99.00% Whole sample: 60.00%
6-year-old: 80.65% 6-year-old: 99.00% 6-year-old: 55.56%

15-year-old: 100% 15-year-old: 99.00% 15-year-old: 100%

Negative predictive value Whole sample: 98.22% Whole sample: 98.48% Whole sample: 98.12%
6-year-old: 98.67% 6-year-old: 98.80% 6-year-old: 97.17%
15-year-old: 97.86% 15-year-old: 97.84% 15-year-old: 98.95%

Kappa Score Whole sample: 0.84* Whole sample: 0.80* Whole sample: 0.45*
6-year-old: 0.83* 6-year-old: 0.82* 6-year-old: 0.45*

15-year-old:0.62* 15-year-old:0.56* 15-year-old: 0.40*

Notes: *p less than 0.001.

Table 5 Demographic Characteristics of the Students Who Were Prescribed Spectacles, Medicine 
or Referred (n=542)

Category/Variable Spectacles Prescribed  
(n=118, 22% of the Sample)

Medicine Prescribed  
(n=9, 1.66% of the Sample)

Referral  
(n=7, 1.29%)

6-years old n=90, 76% n=9, 100% n=3, 43%

15-years old n=28, 24% n=0, 0% n=4, 57%

Boys n=61, 52% n=6, 67% n=4, 57%

Girls n=57, 48% n=3, 33% n=3, 43%

High Income n=13, 11% n=1, 11% n=1, 14%

Middle Income n=27, 23% n=1, 11% n=2, 29%

Low Income n=78, 66% n=7, 78% n=4, 57%
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Discussion
Good vision is essential for school children to achieve acceptable academic performance and a good quality of life, with 
a detrimental effect on their adulthood as uncorrected refractive errors such as hyperopia my lead to the development of 
amblyopia.3,26,27 Several studies have investigated the accuracy and efficacy of various personnel to conduct vision screening 
including optometrists,28 teachers,29 and older school students.30 Teachers-led school screening seem to be a cost-effective 
approach compared to optometrist-led assessment with a similar level of accuracy.29 Vision screening by teachers is also 
useful as children spend a substantial amount of time in schools with their teachers which would eliminate the factor of fear 
from ‘strangers’ conducting vision screening.31 This study was designed to assess the validity of school children’s vision 
screening as there is a lack of scholarly evidence on the accuracy of vision screening by teachers in Jordan.

This study assessed the accuracy of teachers in measuring distance visual acuity (DVA), near visual acuity (NVA), and the 
detection of ocular abnormalities. Among the children screened, teacher screening had a sensitivity of 76.92% for DVA, 68% 
for NVA, and 37.50% for abnormality detection. The visual acuity sensitivity results correlated favorably with previous 
studies conducted in various parts of the world.6–8,16,17,28,29,32 The current study is unique in reporting the sensitivity of 
detecting ocular abnormalities, as few studies have reported ocular diseases as identified by teachers.17,33 The low sensitivity 
of detecting ocular abnormalities warrants a different approach to training teachers in disease detection. Lower sensitivity for 
the three parameters was observed in the 15-year-old cohort than in the 6-year-old group. This is an interesting finding, as the 
analysis of student eye-care behavior shows variations according to age.34 Another aspect could be the adoption of a HOTV 
chart, which is usually recommended for younger children.5 The choice of HOTV for both age groups was because of its 
availability, which has reduced the cost of attaining other age-appropriate charts, and ease of use, which simplified the training 
offered to the teachers. Future training and screening programmes in Jordan should adopt age-recommended screening charts.5 

It would be interesting to investigate the perception of children regarding vision screening and engage them in the screening 
process to ensure higher accuracy rates. In addition, there is a possibility of engaging them in screening younger children, as 
student-led screening has been shown to be effective and cost-efficient.30

The specificities of DVA, NVA, and ocular abnormalities were 98.22%, 98.48%, and 99.24%, respectively. This indicates 
that the teachers were able to identify children with normal ocular and visual status with a high level of accuracy. The positive 
predictive value for DVA, NVA, and ocular abnormalities were 83.33%, 99.00%, and 60%, respectively. This means that 
a high number of children who were flagged by the teachers as failing the screening had vision abnormalities. The negative 
predictive value for each procedure was 98.22% for DVA, 98.48% for NVA, and 98.12% for ocular abnormalities. This 
indicates that most of the children identified as having a normal visual status had no visual issues. The Kappa score for distance 
visual acuity was 0.84 (p<0.001) indicating an almost perfect agreement between the teachers’ and optometrists’ distance 
visual acuity tests.35 A kappa score of 0.8 (p<0.001) was obtained for near visual acuity, indicating substantial agreement 
between the optometrists’ and teachers’ near visual acuity tests.35 On the other hand, kappa value for identification of 
abnormalities was only 0.45 (p<0.001), indicating a moderate agreement between teachers’ identification of abnormalities and 
diseased identified by the ophthalmologist.35 These findings are in agreement with reports from other countries that support the 
call to enable teachers to conduct vision screening in schools.6–8,16,17,28,29

A case history study conducted at the beginning of the survey showed that only 9% of the children wore spectacles for 
refractive error correction. However, refraction conducted by eye care professionals revealed a substantial level of uncorrected 
refractive error, where 8% of the 6-year-old children were found to be myopic, doubling (18%) in 15-year-old children. This 
finding is consistent with the available literature regarding the prevalence of myopia in children.12,13,36,37 Astigmatism of at 
least −0.75 D cylinder was found in almost a third of the children (30% for both age groups), which is in agreement with the 
reported astigmatism in similar age groups.23 It is also worth noting that 36.8% of adults in Jordan have astigmatism of at least 
−0.75 D cylinder.21 Clinically significant hyperopia (≥+2.00 D)24 was found in 11% of the 6-year-old children and 4% of the 
15-year-old children, which is in alignment with available literature.25 Uncorrected hyperopia may lead to amblyopia and 
irreversible vision impairment; thus it was useful to detect clinically significant hyperopia.38 The number of children who wore 
spectacles increased from 9% prior to screening to 22% once all children received either correction for the first time or 
replacement of spectacles due to inaccurate prescription or broken spectacles. This is of utmost importance as it is expected to 
support children’s academic performance.39

https://doi.org/10.2147/JMDH.S491644                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2024:17 5052

Gammoh and Moore                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The strength of this study is the adoption of international guidelines for vision screening in school children.5,8 This 
would allow for reliable reporting of screening outcomes and comparison with evidence on vision screening by teachers 
available in the literature.6–8,16,17,28,29,32 Furthermore, the definition of refractive errors aligns with the definitions used 
for adults in Jordan,21 and the most common definitions in the literature.18,19,22–25 Furthermore, the use of cycloplegia, 
though additional time, effort, and precautions, allowed for accurate reporting of refractive errors.22–25

The main limitation of this study was the purposive sampling technique. The choice of 6-years old children was to detect 
juvenile myopia onset,18 and late-onset myopia.18,19 This is important because the prevalence of myopia among adults in Jordan 
exceeds 50% of the adult population, which requires early detection to mitigate its progression.21,36 However, this created 
a limitation in understanding the ability of teachers to screen school teachers of other ages, given that the sensitivity of vision 
screening was lower for 15-year old students compared for 6-year old children. In addition, it limited the ability to detect 
hyperopia and other amblyogenic factors, as early detection of amblyopia is necessary for successful management.40–42 Future 
screening efforts are recommended for children under the age of 9 years to detect hyperopia and other amblyogenic factors.40–42

Conclusion
This study aimed to assess the accuracy of vision screening and detection of ocular abnormalities in school children by 
teachers in Jordan. Screening was conducted according to scholarly evidence and World Health Organization (WHO) 
guidelines on vision and eye screening. Furthermore, the refractive error is the most widely accepted definition in the 
literature. Teachers were able to conduct vision screening at a high level of accuracy compared to the gold standard of 
testing by optometrists, which would be useful for the early detection and referral of refractive errors in school children. 
However, they were unable to detect ocular abnormalities compared with the gold standard for disease identification by 
ophthalmologists. Further training and monitoring, or different training approaches should be implemented to enable 
teachers to identify ocular abnormalities at acceptable levels.
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