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Abstract

Background: Vision plays a vital role in our life. As the technology is advancing, tools such as smartphone-based 

assessment have been identified to screen visual impairment at the earliest. Aim and Objectives: To compare the 

Visual Acuity (VA) by WHOeyes- a smartphone-based applications and the standard Snellen chart to explore the 

possibility of screening test. Material and Methods: A descriptive cross-sectional study with purposive sampling 

method was conducted on 208 eyes of 104 undergraduate medical students. Participants with VA < 6/60 and gross 

ocular pathology were excluded from the study. Visual acuity was assessed using the standard Snellen chart and the 

WHOeyes smartphone application. Distance and near visual acuity were recorded and expressed in logarithm of the 

minimum angle of resolution (logMAR) and SPSS 26 was used for statistical analysis. Results: Among 104 

participants, the mean Distance VA was 0.02 ± 0.05 logMAR with the Snellen chart and 0.04 ± 0.06 logMAR with 

WHOeyes for the right eye, and 0.02 ± 0.06 and 0.04 ± 0.06 logMAR, respectively, for the left eye. For near vision, 

the corresponding means were 0.00 ± 0.00 and 0.03 ± 0.056 logMAR. A strong positive correlation was observed 

between Snellen and WHOeyes for the right eye (r = 0.821, p < 0.001), while moderate correlations were observed 

for both eyes (r = 0.606, p < 0.001) and the left eye (r = 0.464, p < 0.001). Bland–Altman analysis showed mean 

biases of +0.021 and +0.017 logMAR for the right and left eyes, respectively, with ICCs of 0.691 and 0.651. 

Conclusion: WHOeyes showed moderate agreement with the Snellen chart for distance visual acuity, with a small 

tendency to record poorer visual acuity. The findings suggest that WHOeyes may be a useful and convenient tool for 

visual acuity screening.
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In ophthalmic clinical practice, Visual Acuity (VA) 

testing is the preferred examination as it measures 

how well the eye can distinguish shapes and details 

at a given distance. Its accurate assessment is 

crucial in helping clinicians to identify if further 

investigations are necessary and quantify changes 

to vision over time [5]. The assessment of both dis-

tance and near VA is fundamental to defining visual 

function. In addition, the two measurements 

correlate to a certain degree, but they are not 

interchangeable [6-8]. Traditionally, VA testing 

requires people to physically attend a clinic, and a 

Introduction

Vision, is the crucial part of our life. Vision Impair-

ment (VI) is a major public health issue that has the 

potential to affect economic and educational 

opportunities, reduce quality of life and increase the 

risk of premature mortality [1-3]. Worldwide arou-

nd 2.2 billion people have a near or distant VI and 

low-and middle-income regions prevalence of 

distant VI is estimated to be 4 times higher than in 

high income regions. In all the countries, uncorrec-

ted refractive error is the main cause of VI specially 

in adults and children. A person who wears 

spectacles or contact lenses to compensate for their 

vision impairment, still has a VI [4].
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nurse, technician, or eye health care professional is 

required to perform the test.

Advancement in recent technology has made 

availability of numerous smartphone-based applica-

tion assessment. It identifies VI at the earliest [2,3]. In 

the year 2023, the World Health Organization (WHO) 

Vision and Eye Care Programme launched 
th“WHOeyes” on October 12 . An automated, accurate 

and user-friendly approach app for vision screening 

or self-monitoring. It's a free app to check VA. It is 

based on how an eye care professional would assess 

your vision using a conventional chart in a clinical 

setting [9]. Medical students represent a young, 

educated population with frequent exposure to digital 

devices, but data on the performance and applica-

bility of smartphone-based VA assessment among 

medical students in the Indian context are limited.

Though it has been validated, evidence regarding 

medical students is limited. There is a need to 

determine whether VA measurements obtained by 

WHOeyes are comparable to Snellen chart which is 

widely used in routine clinical practice [10]. This is 

one of the few studies conducted among the medical 

students on VI in the Indian context and its applica-

bility on smartphone-based screening assessments. 

This study was conducted at a medical college to 

evaluate the students' socio-demographic back-

grounds. It aimed to compare their near and distance 

vision using both the Snellen and WHOeyes charts, 

and to measure how well the results of these two 

methods agree.

Material and Methods

A cross-sectional study was conducted from June 

2024 to March 2025 in a medical college. A total of 

104 students were included in the study by purpo-

sive sampling method. Participants included only 

MBBS Phase III Part -1 students of a batch of 140 

students. Inclusion criteria included all the eligible 

students willing to participate and co-operate for the 

study procedure and examination. Exclusion 

criteria were participants with VA worse than 6/60 

in either eye, or gross ocular pathology. Finally 104 

students voluntarily agreed and participated in the 

study.

Institutional ethics committee approved the study 

with the reference no. AIMSRC/01/2023-24. The 

details were collected using a Google Form, and two 

vision tests, one with WHOeyes app and the other 

with the Snellen chart were performed on the same 

day in the standard clinical conditions. In this study 

OnePlus Nord CE5 Android phone was used with a 

6.77inch AMOLED display with a resolution of 2392 

× 1080 pixels based on Android 15 using the same 

smartphone throughout the study. The testers 

included postgraduate doctors from ophthalmology 

and medical interns. The testing distance for Snellen 

chart and WHOeyes testing were precisely measured 

by the tester prior to each examination. The principal 

investigator first demonstrated the testing procedure. 

Firstly, vision test using Snellen chart was performed 

by the postgraduate ophthalmology doctors followed 

by WHOeyes by medical interns.

WHOeyes app and Snellen chart distant vision 

testing was tested monocularly for each eye separa-

tely by covering the non-tested eye with an opaque 

occluder. On opening the WHOeyes application, 

instructions were loaded to visually instruct testers 

to perform the test correctly. Instructions included a 

guide on the requirement of two individuals for 

distant vision and one individual for near vision, to 

hold the device at 2m from the participant, maximi-

ze the brightness in the mobile settings, put the 

distance glasses on, and to correctly point in the 

direction the letter E was facing. The tester would 

swipe the screen in the same direction as the 

participant pointing, if unable to see the direction E 

is facing the participant had to try the best until the 
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test stops and to hold the mobile at chest height with 

the screen facing the participant. The tester was 

masked to the screen, which reduces the risk of bias. 

A brief break of 10 min was given in between the 

two tests. Near VA testing instructions included a 

testing distance of 40 cm and to keep both eyes open 

and the tester should swipe the screen in the 

direction the letter E was facing. At the end of the 

screening, participants with impaired VA were 

referred to the ophthalmologist.

The WHOeyes app provides a score between 0 to 

100% and fraction when you finish testing. VI is 

diagnosed and classified based on the VA. Distance 

VI: –Mild – VA worse than 6/12 to 6/18, Moderate – 

VA worse than 6/18 to 6/60, Severe – VA worse than 

6/60 to 3/60, Blindness – VA worse than 3/60. Near 

VI: Near VA worse than N6 or M.08 at 40cm. In 

addition, a basic demographic profile of partici-

pants was obtained. 

All VA measurements were converted to logMAR 

units. The data collected was entered in MS excel 

and the Statistical Package for the Social Sciences 

software version 26 was be used. Categorical data 

was expressed in the form of frequency, percentage. 

The association between VA measurements obtai-

ned using WHOeyes and the Snellen chart was 

assessed using Spearman's correlation. Bland and 

Altman (B&A) plots were examined for limits of 

agreement. P-value < 0.05 was considered statisti-

cally significant.

Results

Socio-demographic profile of participants

A total of 104 participants were included in the study. 

Majority (62.6%) were in the age group of 21–22 

years and three-fourth (76%) were females. Around 

33.6% reported having previously self-screened for 

VI, 32.7% had a family history of VI. Current history 

of VI was reported in 52.9% participants. Around 

22% used spectacles or contact lenses for near vision 

and 51.0% used spectacles or contact lenses for 

distance vision as indicated in Table 1.

Distribution of participants according to VA

Distance VA was expressed in logarithm of the 

minimum angle of resolution (logMAR). VA 

distribution ranged from 20/20 to 20/32 (0.00 to 

0.20 logMAR) as shown in Table 2. For near vision, 

all participants (104, 100%) had a VA of 0.00 

logMAR on the Snellen chart.

VA measured by Snellen chart and WHOeyes

The mean difference was 0.02 logMAR (approxi-

mately 0.2 visual-acuity line) for distance vision in 

both eyes and 0.03 logMAR (approximately 0.3 line) 

for near vision. The mean VA measured by WHOeyes 

was marginally poorer than that measured by the 

Snellen chart for both distance and near vision. The 

median VA was 0.00 logMAR for both methods 

across all measurements and was comparable. The 

results are presented in Table 3.

Correlation of VA between Snellen chart and 

WHOeyes

There was a statistically significant positive 

correlation between VA measured by the Snellen 

chart and WHOeyes. The correlation was strongest 

for the right eye (Spearman's p = 0.821, p < 0.001), 

followed by the combined analysis of both eyes (p = 

0.606, p < 0.001) and the left eye (p = 0.464, p < 

0.001) as in Table 4.

Agreement between WHOeyes and Snellen

Bland–Altman analysis demonstrated a small 

positive mean bias for WHOeyes compared with 

the Snellen chart. The mean bias for right eye was + 

0.021 logMAR, with 95% Limits of Agreement 

(LoA) of between −0.063 to + 0.105 logMAR 

between the two methods. The mean bias for left 
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eye was + 0.017 logMAR, with 95% LoA between 

−0.075 to + 0.109 logMAR between the two 

methods as indicated in Figures 1 & 2. The 

Intraclass Correlation Coefficient (ICC) was 0.691 

for the right eye and 0.651 for the left eye, indicating 

moderate agreement between WHOeyes and the 

Snellen chart. The small positive bias indicates that 

WHOeyes tended to record slightly higher logMAR 

values, corresponding to marginally poorer VA, 

compared with the Snellen chart. However, the 

mean differences were small and the paired compa-

risons did not demonstrate statistically significant 

differences for either eye for distance vision as in 

Table 5. 

JKIMSU, Vol. 15, No. 2, April-June 2026

Characteristics N = 104

Age (years) 18-20 33 (31.7%)

21-22 65 (62.6%)

23-24 6 (5.7%)

Sex Male 25 (24.0%)

Female 79 (76.0%)

History of self-screening for visual impairment Yes 35 (33.6%)

No 69 (66.4%)

Family history of visual impairment Yes 34 (32.7%)

No 70 (67.3%)

Current history of visual impairment Yes 55 (52.9%)

No 49 (47.1%)

Use of spectacles/contact lens for near vision Yes 23 (22.1%)

No 81 (77.9%)

Use of spectacles/contact lens for distance vision Yes 53 (51.0%)

No 51 (49.0%)

Table 1: Social demographic profile of participants
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Visual Acuity logMAR (N = 104) Mean ± 
Standard 
Deviation

Median (Q1-Q3)

Distance Right Eye
Snellens 0.02 ± 0.05 0.00 (0.00-0.00)

WHOeyes 0.04 ± 0.06 0.00 (0.00-0.00)

Distance Left Eye
Snellens 0.02 ± 0.06 0.00 (0.00-0.00)

WHOeyes 0.04 ± 0.06 0.00 (0.00-0.00)

Near Vision
Snellens 0.00 ± 0.00 0.00 (0.00-0.00)

WHOeyes 0.03 ± 0.056 0.00 (0.00-0.08)

Table 3: Mean, standard deviation and median of the participants

Visual Acuity
logMAR

Snellen WHOeyes

 N = 104 N = 104

Distance Right Eye

0.00 93 (89.4 %) 70 (67.3 %)

0.10 0 (0%) 24 (23.1%)

0.18 11 (10.6 %) 10 (9.6%)

Distance Left Eye

0.00 91 (87.5%) 71 (68.3%)

0.10 2 (1.9%) 25 (24.0%)

0.18 11 (10.6%) 7 (6.7%)

0.20 0 (0%) 1 (1.0%)

Near Vision

0.00 104 (100%) 78 (75%)

0.10 - 21 (20.2%)

0.20 - 5 (4.8%)

Table 2: Distribution of participants according to visual acuity
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Figure 1: Mean of WHOeyes and Snellen chart Right eye (logMAR)

LoA – Limits of agreement

Distance Visual Acuity (N = 104) Correlation

Correlation coefficient (r) p 

Snellen's v/s WHOeyes both eyes 0.606 < 0.001

Right eye: Snellen's v/s WHOeyes 0.821 < 0.001

Left eye: Snellen's v/s WHOeyes 0.464 < 0.001

Table 4: Correlation between visual acuity distance visions with 
Snellen's vs WHOeyes app

P < 0.05. Sperman's correlation test.

Measurement Mean bias 
(WHOeyes-Snellen)

95% 
Lower 
LoA

95% 
Upper 
LoA

Intraclass correlation co-efficient

Right eye +0.021 −0.063 +0.105 0.691

Left eye +0.017 −0.075 +0.109 0.651

Table 5: Agreement between WHOeyes and Snellen chart (N = 104)

LoA – Limits of agreement
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LoA – Limits of agreement

Figure 2: Mean of WHOeyes and Snellen chart left eye (logMAR)

Discussion

VA assessment is a crucial aspect of ophthalmic 

examination in identification of VI. Smartphone 

based technology to measure VA has increased 

among health professionals to identify the VI at the 

earliest residing in rural or remote areas [10-11]. 

One such app from WHO is WHOeyes. The 

principle of WHOeyes is based on how an eye care 

professional would assess VA using a conventional 

chart in a clinical setting. The accuracy and usability 

of the app were tested in three separate research 

studies. WHOeyes is suitable for anyone aged over 
 

8 years[1].

This study included 104 participants and 208 eyes. 

Most participants had normal distant VA with both 

methods. However, WHOeyes identified a slightly 

higher proportion of participants with mild 

reductions in VA compared with the Snellen chart. 

This suggests that WHOeyes may tend to record 

slightly poorer VA than the Snellen chart, although 

the differences were small.

In the present study, WHOeyes suggested compara-

ble results for distance VA measurements with the 

Snellen chart in this young adult population. 

WHOeyes tended to record slightly poorer VA than 

Snellen, with mean differences of approximately 

0.02 logMAR for both eyes. The median VA was 0.00 

logMAR with both methods, indicating that the 

observed difference was small and occurred 

predominantly around the normal-vision range. For 

NV, WHOeyes also showed a slightly higher mean 

logMAR value than Snellen's chart (0.03 vs 0.00), 

with some variability in the WHOeyes measure-

ments. Overall, WHOeyes tended to record slightly 

poorer VA than Snellen's chart, particularly for near 

vision. This was similar to the study conducted by Wu 

et al. (2024) revealed WHOeyes showed good 

agreement with the ETDRS chart [13]. Similarly, 

Han et al. (2019), Bastawrous et al. (2015), and 

Bhaskaran et al. (2022) found that smartphone-based 

VA tests showed good agreement with conventional 

visual acuity charts [14-16]. However, these studies 

differed from the present study in terms of partici-

pants, reference charts, smartphone applications, 

testing distances, and statistical method. In contrast 
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mixed results found in other studies could be due to 

different participant groups [17-19].

The correlation analysis between distance VA 

measurements obtained using Snellen chart and the 

WHOeyes application revealed a moderately strong 

positive correlation (r = 0.606, p < 0.001) for both 

eyes. This finding indicates that as VA measured by 

one method improved, a corresponding improve-

ment was observed with the other method. The 

statistically significant p-value (p < 0.001) confirms 

that this relationship was unlikely due to chance.

The Bland–Altman analysis showed good agree-

ment between WHOeyes and Snellen's chart. 

WHOeyes recorded slightly poorer VA, with a 

mean difference of 0.021 logMAR in the right eye 

and 0.017 logMAR in the left eye. The ICC values 

showed moderate agreement between the two 

methods (0.691 for the right eye and 0.651 for the 

left eye).

Overall, the differences between WHOeyes and 

Snellen's chart were small, suggesting that 

WHOeyes can provide comparable distance VA 

measurements. Some studies have demonstrated 

the use of Snellen chart VA assessment in young 
 adults [20-21]. Further studies involving different 

population groups and larger size are recommended 

to establish the diagnostic accuracy and applica-

bility of WHOeyes for community screening. This 

study had few limitations: purposive sampling 

method could have introduced selection bias and 

generalization of result findings for broader popula-

tion is not possible. The relatively small sample size 

may have affected the reliability of observed asso-

ciations.

Conclusion

The present study demonstrated moderate agree-

ment between the WHOeyes application and the 

Snellen chart for the assessment of distance visual 

acuity among MBBS students. Visual acuity mea-

surements obtained using WHOeyes were slightly 

poorer than those recorded using the Snellen chart 

for both eyes. However, the measurements were 

comparable between the two methods in the majo-

rity of participants. Overall, WHOeyes demons-

trated comparable distance visual acuity measure-

ments with the Snellen chart, with only a small 

tendency to record poorer visual acuity. These find-

ings suggest that WHOeyes may be a useful and 

convenient tool for visual acuity screening, particu-

larly in settings where conventional visual acuity 

charts may not be readily available.

Acknowledgements

We would like to thank the Postgraduate doctors 

from Ophthalmology, medical interns and partici-

pants of the study for their time and effort.

JKIMSU, Vol. 15, No. 2, April-June 2026

References

1. Eckert KA, Carter MJ, Lansingh VC, et al. A simple 
method for estimating the economic cost of productivity 
loss due to blindness and moderate to severe visual 
impairment. Ophthalmic Epidemiol. 2015; 22:349-55.

2. Crews JE, Chou CF, Zhang X, Zack MM, Saaddine JB. 
Health-related quality of life among people aged ≥65 
years with self-reported visual impairment: findings 
from the 2006-2010 Behavioral Risk Factor Surveillance 
System. Ophthalmic Epidemiol. 2014; 21:287-96.

3. Zheng DD, Christ SL, Lam BL, Arheart KL, Galor A, 
Lee DJ. Increased mortality risk among the visually 
impaired: the roles of mental wellbeing and preventive 
care practices. Invest Ophthalmol Vis Sci. 2012; 
53:2685-92.

4. World Health Organization. World report on vision 
[Internet]. Geneva: World Health Organization; 2019. 
Available from: https://www.who.int/ Last accessed 
2020 Oct 11.



 Journal of Krishna Institute of Medical Sciences University 145ÓÓÓ

Lakshmi Hulugappa et al.JKIMSU, Vol. 15, No. 2, April-June 2026

5. Levenson JH, Kozarsky A. Visual acuity. In: Walker 
HK, Hall WD, Hurst JW, editors. Clinical methods: the 

rdhistory, physical, and laboratory examinations. 3  ed. 
Boston: Butterworths; 1990.

6. Kniestedt C, Stamper RL. Visual acuity and its 
measurement. Ophthalmol Clin North Am. 2003; 
16:155-70.

7. Mercado CL, Doroslovački P, Wang J, Siddiqui AA, 
Kolker AF, Kolker RJ. Comparison of distance and 
near visual acuity in patients with vision loss due to 
cataract. Int Ophthalmol. 2017; 37:169-72.

8. Wolffsohn JS, Eperjesi F. The effect of relative distance 
enlargement on visual acuity in the visually impaired. 
Clin Exp Optom. 2005; 88:97-102.

9. World Health Organization. WHOeyes [Internet]. 
Geneva: World Health Organization. Available from: 
WHOeyes URL. Last accessed 2023 Oct 12.

10. Hetherington R. The Snellen chart as a test of visual 
acuity. Psychol Forsch. 1954; 24:349-57.

rd11. Ferris FL 3 , Kassoff A, Bresnick GH, Bailey I. New 
visual acuity charts for clinical research. Am J 
Ophthalmol. 1982; 94:91-6.

12. Brady CJ, Eghrari AO, Labrique AB. Smartphone-
based visual acuity measurement for screening and 
clinical assessment. JAMA. 2015; 314:2682-3.

13. Wu Y, Keel S, Carneiro VL, Zhang S, Wang W, Liu C, et 
al. Real-world application of a smartphone-based 
visual acuity test (WHOeyes) with automatic distance 
calibration. Br J Ophthalmol. 2024; 108(11):1613-20.

14. Han X, Scheetz J, Keel S, Liao C, Liu C, Jiang Y, et al. 
Development and validation of a smartphone-based 
visual acuity test (Vision at Home). Transl Vis Sci 
Technol. 2019; 8(4):27.

15. Bastawrous A, Rono HK, Livingstone IA, Weiss HA, 
Jordan S, Kuper H, et al. Development and validation 
of a smartphone-based visual acuity test (Peek Acuity) 
for clinical practice and community-based fieldwork. 
JAMA Ophthalmol. 2015; 133(8):930-7.

16. Bhaskaran A, Babu M, Abhilash B, Sudhakar NA, 
Dixitha V. Comparison of smartphone application-
based visual acuity with traditional visual acuity chart 
for use in tele-ophthalmology. Taiwan J Ophthalmol. 
2022; 12:155-63.

17. Tofigh S, Shortridge E, Elkeeb A, Godley B. Effectiveness 
of a smartphone application for testing near visual acuity. 
Eye (Lond). 2015; 29:1464.

18. Pathipati AS, Wood EH, Lam CK, Sáles CS, Moshfeghi 
DM. Visual acuity measured with a smartphone app is 
more accurate than Snellen testing by emergency 
department providers. Graefes Arch Clin Exp 
Ophthalmol. 2016; 254:1175-80.

19. Toy BC, Myung DJ, He L, Pan CK, Salazar M, Polito M, 
et al. Smartphone-based dilated fundus photography and 
near visual acuity testing as inexpensive screening tools 
to detect referral-warranted diabetic eye disease. Retina. 
2016; 36:1000-8.

20. Veladanda R, Sulekha SC, Pallapolu L, Singh C, 
Desaraju V. A hospital based clinical study on corneal 
blindness in a tertiary eye care centre in North Telangana. 
J Krishna Inst Med Sci Univ. 2016; 5(2):12-17.

21. Babu SK, Murugan D, Kalaimamani EV. Exploring the 
relationship between smartphone use and ocular health 
in young adults: a cross-sectional study of chronic 
smartphone users in Salem, Tamil Nadu. J Krishna Inst 
Med Sci Univ. 2024; 13(3):125-33.

Submitted: 06-Jan-2026   Accepted: 15-March-2026   Published: 01-April-2026   

*Author for Correspondence: 

Dr. Lakshmi Hulugappa, Department of Community 

Medicine, Akash Institute of Medical Sciences & 

Research Centre, Bengaluru, Karnataka, India

Email: lakshmi.hulugappa11@gmail.com

Cell: 7892313325

How to cite this article: 

Hulugappa L, Kalpana S, Nazneen SN, Kumar SDR, 

Kalpana S, Manjula S. Comparison of smartphone-

based WHOeyes app and Snellen chart for visual acuity 

among students of a medical college, Bengaluru, India. 

J Krishna Inst Med Sci Univ. 2026; 15(2): 137-145




