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ABSTRACT

Purpose: To assess whether smartphone resolution differences influence visual acuity results when using 
the Peek Acuity application compared to the Snellen chart.

Methodology: On 398 eyes belonging to 199 patients older than 20 years old, a cross-sectional study was 
conducted through non-probability convenient sampling. Ethical approval was obtained from the 
Institutional Review Board, and oral informed consent was taken from all participants prior to data 
collection. Patients with significant ocular diseases and a VA of less than 6/60 were not included in the study. 
For simplifying statistical analysis, VA measured via mobile phones (Vivo, Infinix, Redmi, Google pixel) 
and snellen chart were converted to a log MAR scale. The VA measured using various smartphones and the 
snellen chart were compared using one-way ANOVA with Bonferroni.

Result: A one-way ANOVA demonstrated no statistically significant difference in visual acuity 
measurements between the Snellen chart and the PEEK Acuity application used on four different 
smartphones (F(4, 3976) = 2.153, p = 0.072). Bonferroni post-hoc analysis confirmed no significant 
pairwise differences (all p > 0.05). These findings indicate that the PEEK Acuity app produced visual acuity 
results comparable to the Snellen chart, and smartphone device variation did not influence measurement 
accuracy.

Conclusion: Visual acuity measured using the Peek Acuity app on smartphones of different resolutions was 
comparable to the Snellen chart, supporting its reliable use for tele-ophthalmology regardless of device 
type.
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INTRODUCTION

The visual system's ability to resolve spatial details 
1

is known as visual acuity.  Measuring visual acuity 
(VA) is the fundamental process in any eye care 
practice. It assesses the general performance of the 

2visual system.  VA plays a crucial role in the 
3diagnosis and prognosis of any eye condition.   

Visual acuity (VA) is a conventional indicator of 
central visual performance, especially the 

4capability of the eye to discern fine details.   In 
clinical environments, standardized charts are 

5frequently utilized to swiftly evaluate VA.   The 
Snellen chart is the most widely used tool for 
assessing visual acuity in both ophthalmology and 

6
general practice.   The implementation of mobile 
phone technology in health care delivery is growing 

7
quickly.  Telemedicine tools has been enabling 
healthcare delivery to patients during since the 
COVID-19 pandemic and are expected to remain in 

8
use for the foreseeable future.

Numerous online tools for testing visual acuity 
9exist.  Nevertheless, these acuity tools have not 

been adequately validated against standard clinical 
10

tests.  Therefore, it is crucial to validate these tools, 
especially applications that are accessible for 
devices like tablets or smartphones and can be 

11
downloaded for free.  The Google Play Store 
features over 100 vision test applications, yet very 

12
few, if any, have undergone thorough validation.

13An app has been introduced named Peek Acuity.  
To enable anyone to assess their visual acuity using 
simply an Android smartphone, eye professionals 

14
created the Peek Acuity app for smartphones.   
Peek started off as a project at the London School of 
Hygiene & Tropical Medicine's (LSHTM) 
International Centre for Eye Health (ICEH), a 
research and education organization. Peek has 
maintained a close working relationship with 

15
ICEH   and other organizations on research, 
education, and information dissemination ever after 
splitting from LSHTM in 2015.  The app has been 
proven by some researches to be quite effective 

16during the global pandemic.  

In this study we have recorded visual acuity with 

various smartphones of different brands such as 
Redmi, Vivo, Infinix, and Google pixel, to compare 
the results with vision recorded through Snellen. 
The rationale of this study is that different 
smartphones have different levels of resolution. For 
instance, we cannot consider the resolution of a 
highly resolution phone with high quality display 
and a low-resolution phone with a low-quality 
display as same. The aim of our research is to take 
VA through Peek acuity application with different 
smartphones, and compare it with snellen (the 
standard procedure) to analyze whether the peek 
acuity app will give same results on different 
smartphones with varying resolution or the 
resolution will prove to be a limitation to this app.

METHODOLOGY

This cross-sectional analytical study was conducted 
at the National Eye Center, Lahore, after obtaining 
ethical approval from the Institutional Review 
Board. A convenient sample of 199 participants 
(398 eyes) aged above 20 years was recruited. The 
sample size was calculated using formula

with Z = 1.96, p = 0.5, q = 0.5, and d = 0.07, resulting 
in a minimum required sample of 196 participants. 
The sampling method was nonprobability 
convenient sampling.

Participants with clear ocular media and best-
corrected visual acuity better than 6/60 were 
included, while those with significant ocular 
disease, history of ocular trauma or surgery, or 
uncorrectable low vision were excluded. Written 
informed consent was obtained prior to enrolment.

Visual acuity was measured monocularly with best-
corrected distance vision using both the Peek 
Acuity app and a standard Snellen chart. Four 
smartphones (Vivo Y71, Infinix Hot 10 Play, Redmi 
Note 8 Pro, and Google Pixel 6) were used for 
digital testing. All assessments were performed in 
controlled lighting conditions with standardized 
testing distances; smartphones were set to 
maximum brightness.

Results were recorded in logMAR units for 
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uniformity. Data was analyzed in SPSS version 26. 
One-way ANOVA with Bonferroni post-hoc testing 
was used to compare visual acuity measurements 
between the smartphones and the Snellen chart. A p-
value < 0.05 was considered statistically 
significant.

SPECIFICATIONS OF DIFFERENT SMARTPHONES 
(Google pixel 6, Infinix Hot 10 play, Vivo y71, Redmi note 8 pro)

RESULT 

Fig 1.0 Frequency Of Male And Female

This study included 199 (Male 45.73%, Female 
54.27%). The ratio of visual acuities is shown in 
Fig1.1. There was a higher ratio of emmetropic 
patients. This study compares Visual acuity taken 

digitally with different devices (infinix, Vivo, 
Google pixel, Redmi) with Snellen standard chart 
visual acuity.

Fig 1.1 Frequency of Visual Acuities

The table shows the end results of right and left eyes 
of 199 patients. It shows no significance within the 
groups and between the groups.

Table 1.1:   COMPARISON OF VISUAL ACUITY 
A M O N G  D I F F E R E N T  S M A RT P H O N E S 
(BONEFERRONI TABLE)
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TA BLE 1.0: A N O V A 
VA   

 Sum  of 

Squares 
df 

M ean 

Square 
F S ig. 

Between 

G roups 
.280 4 .070 2.153 .072 

W ith in  

G roups 
129.316 3976 .033   

Tota l 129.596 3980    

 

MULTIPLE COMPARISONS 

DEPENDENT VARIABLE:   VA 

BONFERRONI 

(I) 

Groups 

(J) 

Groups 

Mean 

Differe

nce (I-

J) 

Std. 

Error 
Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Snellen 

Infinix .0181 .0090 .450 -.007 .044 

Vivo .0250 .0090 .056 .000 .050 

Redmi .0182 .0090 .435 -.007 .044 

Google 

Pixel 
.0181 .0090 .450 -.007 .044 
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In the above, Bonferroni table of both right and left 
eyes clearly shows the comparison of each group 
with the other, as mentioned above all the 
smartphones show equivalent results to Snellen. 
Results showed non-significant (P value 1.00) with 
all devices. Table 1.0 and Table 1.1. Significance 
level was considered 0.05.

DISCUSSION

Our study found no statistically significant 
differences in visual acuity (VA) measurements 
between the standard Snellen chart and the PEEK 
Acuity app across four smartphones of varying 
resolutions (Vivo Y71, Infinix Hot 10 Play, Redmi 
Note 8 Pro, Google Pixel 6). This suggests that 
under standardized test conditions (controlled 
lighting, fixed distance, maximum screen 
b r i g h t n e s s ) ,  d e v i c e  s p e c i f i c a t i o n 
differences—including display technology and 
reso lu t ion—had min imal  impac t  on  VA 
measurement outcomes.

This finding aligns well with existing evidence. A 
systematic review by Samanta et al. reported that 
among remote VA apps, PEEK Acuity exhibited the 
highest correlation with in-clinic ETDRS 
measurements (mean difference ~0.055 logMAR) 
and very good test-retest reliability (±0.029 
logMAR) in home-based settings.'–––– Their work 
supports the notion that smartphone-based VA 
testing can yield clinically meaningful results 
independent of device variation, provided 
consistent protocols are followed.

Further, Massie et al. examined the role of 
optometry in telehealth and concluded that tele-
optometry modalities are viable adjuncts to in-
person care but noted evidence gaps around clinical 
equivalence and device variability.   Our data 
contributes to closing that gap by demonstrating 
device-independence within normal acuity ranges.

Earlier research by Zhao et al. involving children 
found an intraclass correlation coefficient (ICC) of 
0.88 between PEEK Acuity and traditional VA 
assessment in ages 3–17, indicating good 
agreement in pediatric screening contexts.   Our 
adult-based sample complements this by indicating 
similar accuracy in mature populations across 
different smartphone models.

Moreover, the validation of the PEEK near-vision 
test in community screeners showed agreement 
limits of −0.11 to +0.07 logMAR and achieved high 
sensitivity (~91  %) and specificity (~99  %).   
Although focused on near vision and a different 
device set, this supports the robustness of the PEEK 
platform across vision testing conditions.

Taken together, the literature suggests that when 
testing conditions are standardized, smartphone-
based acuity tools perform comparably to gold-
standard charts—and our findings reinforce this in 
the specific context of device resolution 
differences. From a practical standpoint, this is 
important:  many tele-ophthalmology and 
community screening programs cannot mandate 
specific smartphone models, so device‐agnostic 
reliability is a key advantage.
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MULTIPLE COMPARISONS 

Dependent Variable:   VA 

Bonferroni 

(I) 

Groups 

(J) 

Groups 

Mean 

Differe

nce (I-

J) 

Std. 

Error 
Sig. 

95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Snellen 

Infinix .0181 .0090 .450 -.007 .044 

Vivo .0250 .0090 .056 .000 .050 

Redmi .0182 .0090 .435 -.007 .044 

Google 

Pixel 
.0181 .0090 .450 -.007 .044 

Infinix 

Snellen -.0181 .0090 .450 -.044 .007 

Vivo .0069 .0090 1.000 -.018 .032 

Redmi .0001 .0090 1.000 -.025 .026 

Google 

Pixel 
.0000 .0090 1.000 -.025 .025 

Vivo 

Snellen -.0250 .0090 .056 -.050 .000 

Infinix -.0069 .0090 1.000 -.032 .018 

Redmi -.0068 .0090 1.000 -.032 .019 

Google 

Pixel 
-.0069 .0090 1.000 -.032 .018 

Redmi 

Snellen -.0182 .0090 .435 -.044 .007 

Infinix -.0001 .0090 1.000 -.026 .025 

Vivo .0068 .0090 1.000 -.019 .032 

Google 

Pixel 
-.0001 .0090 1.000 -.026 .025 

Google 

Pixel 

Snellen -.0181 .0090 .450 -.044 .007 

Infinix .0000 .0090 1.000 -.025 .025 

Vivo .0069 .0090 1.000 -.018 .032 

Redmi .0001 .0090 1.000 -.025 .026 

 



Our study adds value by systematically comparing 
multiple smartphone models with distinct display 
technologies (LCD vs AMOLED), resolutions and 
hardware, and still showing no meaningful 
difference in outcome. This strengthens the 
argument for deploying PEEK Acuity in diverse 
real-world settings even where users may have 
older or lower-specification smartphones.

Limitations include our sample of adult participants 
wi th  re la t ive ly  good  ocu la r  hea l th  and 
best‐corrected vision; results may differ in 
populations with poor vision or ocular pathology 
(e.g., dense cataract, media opacities). Also, testing 
was done under controlled conditions in a clinical 
environment; home-based or unsupervised use may 
introduce additional variability. Future research 
should assess device-independent performance in 
more heterogeneous populations, varied lighting 
environments, and unsupervised settings.

In summary, our findings support the deployment of 
PEEK Acuity as a reliable, practical alternative for 
visual acuity screening, independent of smartphone 
resolution, in tele-ophthalmology and optometry 
programs.

CONCLUSION: When compared to the standard 
Snellen chart, the visual acuity measured by smart 
phones (Redmi Not 8 Pro, Google Pixel 6, Vivo 
Y71, Infinix Hot 10 Play) utilizing the peek acuity 
application can be utilized as an efficient and 
trustworthy replacement to assess VA in tele-
ophthalmology.
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