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Abstract: 

Purpose: To assess the features/functionalities and quality of the (open access) COVID-19 specific mobile 
application for India using the Mobile Application Rating Scale (MARS) and the quality of the reported COVID-19 
data using the COVID-19 Data Reporting System (CDRS).

Methods: We used an analytical, cross-sectional study in which we reviewed all open access (free) mobile phone-
based applications across the application stores, namely Google Android Play Store and iTunes, and Google engine. 
We used MARS and CDRS to assess the mobile applications applicable to India.

Results: We found a total of 247 applications through the iTunes store (n=176), android store (n=70) and Google 
search (n=1). Out of 247, 70 applications matched the inclusion criteria, and only 42 applications were accessible 
for detailed evaluation using MARS. The overall mean (SD) MARS score was 3.27 (0.59). The mean (SD) score for 
application mean quality, app subjective quality and app-specific quality domains were 3.43 (0.43), 2.95 (0.71), and 
3.44 (0.82), respectively. Of the 20 applications evaluated using CDRS, Aarogya (Agra) Sarvam Setu and Odisha 
COVID had the highest normalized score (0.9), whereas Madhya Pradesh COVID response app and WHO Academy 
COVID-19 had the lowest (0.1).

Conclusion: Though the overall quality of the mobile applications is good, the engagement aspect of the mobile 
application quality needs improvement. Applications providing comprehensive COVID-19 related services are 
still lacking. The necessity of the hour is to assess the user’s perspective and the impact of application features on 
COVID-19 prevention and control, either individually or in groups.
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Introduction

   World Health Organization (WHO) declared the 
coronavirus disease 2019 (COVID-19) pandemic on 
March 11, 2020, due to its novelty, high infectivity, and 
fatality [1]. The global count of COVID-19 cases has 
crossed 328 million and deaths around 5.5 million as of 
January 16, 2022. Despite the intensive and international 
efforts, there has been limited development in identifying 
the drug of choice for curing COVID-19 [2]. Even though 
various vaccines have been approved against the virus, 
early detection and isolation and non-pharmacological 
preventive measures are still regarded as the most 
effective ways to wade through the pandemic [3]. 
   Governments and various agencies actively used digital 
technologies to control COVID-19 transmission [4, 5]. 
The high penetration of information and communication 
technologies in the community and health sectors 
facilitated this process. For example, a total of 3.5 billion 
smartphone users are present worldwide as of 2020 
[6]. Mobile phone-based application (hereafter mobile 
applications) is one such technology used in the past to 
control the Ebola and Zika virus epidemics and other 
disasters worldwide [7-9]. It has been used in surveillance, 
contact tracing, raising awareness among the public, 
improving access to care, referral linkage, follow-up, and 
delivery of other services. 
   Various functionalities of the mobile applications like 
risk assessment, self-reporting of COVID-19 symptoms, 
testing and reporting, contact tracing, tracking the 
patients or quarantined people, mapping the patients and 
healthcare facilities, connectivity with other devices (using 
Bluetooth), face recognition, booking the appointment and 
online consultations, knowing the status of vacant beds 
and availability of oxygen cylinders, and other features 
have been used to tackle the COVID-19 pandemic [10]. In 
addition to availing the necessary medical consultations, 
telemedicine,  especially integrated with mobile 
applications, has expanded the accessibility of healthcare 
and reduced SARS-CoV-2 exposure among healthcare 
workers and patients[11, 12]. The use of advanced digital 
strategies/solutions like artificial intelligence (AI)-based 
algorithms facilitated the instant contact tracing and 
tracking of high-risk populations for COVID-19 [13] .     
Furthermore, non-COVID-19 related healthcare services 
are delivered using similar advanced algorithms, such as a 
virtual mental health assessment and an AI-based chatbot 
[14].
   With its own Aarogya Setu COVID-19 contact tracing 
software, the Government of India launched an ambitious 
attempt to halt the spread of the COVID-19 epidemic 
[15]. The Aarogya Setu application has features for self-
risk assessment, current risk status, detection of a nearby 
positive or high-risk person, a chatbot to clarify common 
doubts, location-specific COVID-19 updates, emergency 
COVID-19 helplines and e-Pass for movement from 
one place to another. This application uses AI-based 

algorithms to assess contact with high-risk people and 
instruct individuals about changing risk status and current 
best practices. The application also included a list of 
COVID-19 testing centers, navigation, test results, and 
instructions depending on the results. The government 
made the installation and use of the application mandatory 
for all government employees, travelers, people who 
tested positive and quarantined, and people involved in 
public utility services. Analytics of Bluetooth contacts 
and location data has also assisted in identifying potential 
COVID-19 hotspots, allowing state governments, district 
administrations, and health authorities to implement the 
appropriate COVID-19 pandemic containment measures. 
In line with Aarogya Setu, several state governments 
developed their mobile applications with add-on features 
since health is a state subject in India.
   Despite several mobile applications with different 
functionalities, only a few studies reviewed mobile 
applications related to COVID-19. The available 
studies are limited to the non-use of validated quality 
assessment tools and assessment of a limited number of 
mobile applications, especially systematically missing 
the applications developed by various Indian states [10, 
16, 17]. Furthermore, they did not report the quality of 
COVID-19 data reporting in these mobile applications. 
Although Vasudevan et al. assessed the quality of 
COVID-19 data reporting using a novel tool, “COVID-19 
data reporting system (CDRS)”, they included only the 
data extracted from websites and not mobile applications 
[18]. With this background, we conducted the current 
study to assess a) the profile (features/functionalities) and 
quality of mobile applications for COVID-19 applicable 
to India; and b) the quality of COVID-19 data reporting in 
these mobile applications.  

Materials and Methods

   We conducted an analytical cross-sectional study 
through a market review of all free mobile applications 
for COVID-19 applicable in India. We searched the Apple 
App Store (iOS applications), Google Play Store (Android 
applications), and Google engine including searching 
COVID-19 websites of all Indian states to identify the 
mobile applications [19-21]. We used the following key 
terms to search COVID-19 related applications in the 
stores: “Coronavirus”, “Covid”, “COVID-19”, “SARS-
CoV2”, “Coronavirus app India”, “Corona Contact 
Tracing”, “Corona”, “Coronavirus Symptom Tracking”, 
“Coronavirus testing”, and “Symptom tracking”. And 
search phrase “Applications for COVID-19” was used 
to explore the applications in the Google engine. The 
applications found in the app stores or Google engine 
were enlisted and screened for eligibility based on the title 
and description provided by the developer as of October 
10, 2020 (Figure 1). We excluded the a) paid applications, 
b) non-working applications, c) duplicates, or; d) the 
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applications developed only to collect relief funds for 
COVID-19. All the eligible applications were downloaded 
and checked for features related to COVID-19 and 
excluded the applications with download issues or 
restricted access for evaluation. We used MARS to assess 
the quality of all the included mobile applications [22] .

Figure 1. The algorithm for searching, screening and assessment 
of open-access mobile phone-based applications on COVID-19 

in India

   MARS is a validated tool used to evaluate mobile 
applications [22]. It is a 23-item tool with (objective) app 
quality rating and app subjective quality subscale. The 
objective app quality rating tool consists of four subscales: 
engagement, functionality, aesthetics, and information. 
These four subscales consisted of nineteen items. The 
engagement subscale includes five items, i.e., fun/
entertainment, interesting, customizable, interactivity and 
appropriateness for the target group. Functionality was 
rated based (four items) on the application’s performance, 
ease of use, navigation, and gestural design. The aesthetic 
subscale consisted of three items, i.e., layout, quality of 
the graphics and visual appeal of the app. The information 
subscale contains seven items, app description accuracy, 
specific goals, quality, and quantity of information, 
visual information, the credibility of the app source, and 
scientific testing of the app (evidence-based). A five-
point Likert scale (1-Inadequate, 2-Poor, 3-Acceptable, 
4-Good, 5-Excellent) is used to rate each item. The five 
items (specific goals, quality, and quantity of information, 
visual information, and scientific testing of the app) 
in the information scale also have the option of “Not 
applicable”. The items marked with “Not Applicable” 
were not included in the score calculation. Each subscale’s 
mean score is calculated, and a total objective app quality 

score is obtained by combining all four subscales together. 
The app subjective quality is calculated based on the mean 
of the four items in the subscale. The intraclass correlation 
coefficient (ICC), which assesses the interrater reliability, 
was 0.79, and the internal consistency was 0.90 (Cronbach 
alpha). Internal consistency of individual subscales is 
also very good (Cronbach alpha: engagement-0.89, 
functionality-0.80, aesthetic-0.86, information-0.81 and 
app subjective quality-0.93) [22]. In addition, there are 
six App-specific added items to assess the impact of the 
app on changing the knowledge, attitude, intentions or 
behaviors which are not part of the latent structure of the 
MARS. Two reviewers (AP and AG) independently rated 
all the applications using MARS. The third reviewer (SK) 
adjudicated the dispute in any variable among them. The 
reviewers agreed most of the time (95%) while rating the 
COVID-19 related applications using MARS. 
   We used the CDRS to assess the quality of COVID-19 
data reporting in mobile applications which had dashboard 
features (showing COVID-19 data). CDRS is a novel 
metric table used to assess the quality of reporting 
of COVID-19 data. It consists of 12 metrics grouped 
into four scoring categories: availability, accessibility, 
granularity and privacy of the data. The availability 
category consisted of the total number, daily number and 
historical data metrics. The ease of access, availability 
of the data in English, the total and daily trend graphics 
are the four metrics under the accessibility category. 
The granularity included the data reporting stratified by 
age, gender, comorbidity and district. The compromise 
in privacy is the only metric included under the privacy 
category. For each specific metric, we assessed the status 
of reporting the confirmed cases, deaths, recovered, cases 
in quarantine and intensive care unit and scored ‘0’ or 
‘1’ based on unreported or reported items, respectively. 
In the privacy category, we provided a score of ‘+1’ if 
there was no compromise with privacy and ‘-1’ otherwise 
[18]. Two independent reviewers (AP and SR) assessed 
all eligible mobile applications using CDRS. We have 
observed a good level of agreement between the reviewers 
(Cohens Kappa-0.755). A third reviewer (SK) resolved 
all the disagreements by re-evaluation in discussion with 
the primary reviewers. We calculated the raw scores 
for each category and normalized the scores between 
0 and 1. We also looked at the existence or absence of 
various key features in the app, such as self-screening, 
risk scoring, contact tracing, information, education, 
the communication content on COVID-19, and helpline 
numbers, and compared the MARS scores using the 
Mann Whitney U test. A p-value <0.05 was considered 
statistically significant.

Results

   The Apple App Store (n-176), Google Play Store (n-
70), and Google (n-1) yielded a total of 247 applications. 
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After applying the inclusion and exclusion criteria and 
removing duplicates, we assessed 70 mobile applications 
related to COVID-19 applicable to India (Figure 1). Of 
them, 62 were Android applications, and 21 were iOS 
applications (Table 1). Thirteen (18.6%) applications 
were compatible with Android and iOS devices. The 
general population (48, 68.6%) followed by doctors or 
government officials (11, 15.7%) were the primary target 
audience for the applications. A total of 55 (78.6%) of the 
applications could be used by children as young as three 
years old, whereas four (5.7%) of the applications were 
exclusively for persons aged ≥17 years.
   

  Table 1. Characteristics of open access COVID-19 related 
mobile applications in India

Characteristics n (%)
Total 70

Operating system
Android only 49 (70.0)

iOS only 8 (11.4)
Both (Android+iOS) 13 (18.6)

Target Audience
General population 48 (68.6)

Doctor/
Government official 11 (15.7)

Quarantined person 
and admin staff

8 (11.4)

Not available 3 (4.3)
Target age groups (in years)

≥ 3 55 (78.6)
≥ 4 4 (5.7)
≥ 12 4 (5.7)
≥ 17 4 (5.7)

Not recorded 3 (4.3)
No of languages

1 16 (22.9)
2-3 20 (28.6)
4-5 2 (2.9)
>5 4 (5.7)

Not accessible 28 (40.0)
Size of apps (in MB)

≤20 53 (75.7)
21 - 40 11 (15.7)

>40 4 (5.7)
Not available 2 (2.9)

Need of internet for use
Yes 39 (55.7)
No 6 (8.6)

Not accessible 25 (35.7)
Number of downloadsa

< 50000 25 (35.7)
50001-4999999 35 (50.0)

>5000000 1 (1.4)
Did not 

show downloads
9 (12.9)

Rating of appsa

1.0 - 1.9 3 (4.3)
2.0 - 2.9 6 (8.6)
3.0 - 3.9 28 (40.0)
4.0 – 5.0 27 (38.6)

Rating not available 6 (8.6)
           a till 10th October 2020

   Northern region applications: Agra Sarvam Setu 
(Uttar Pradesh), Ayush Kavach Covid (Uttar Pradesh), 
Ayush Sanjivani (Uttar Pradesh), Chikitsa Setu (Uttar 
Pradesh), Prayagraj covid-19 Hotspots (Uttar Pradesh), 
Smart cadre sarvam setu (Uttar Pradesh), UP home 
isolation app (Uttar Pradesh), CHDCOVID (Chandigarh), 
Corona mukt Himachal (Himachal), COVA (Punjab), 
Delhi Corona (Delhi), Haryana Sahayak (Haryana), Jan 
Sahayak app (Haryana), RAJCOP citizen (Rajasthan), 
Raj Covid Info (Rajasthan).
   Southern region applications: BSafe Tracker (Kerala), 
CORONA WATCH (Karnataka), COVID-19 AP (Andhra 
Pradesh), COVID-19 Care (Tamil Nadu), COVID-19 
Quarantine Monitor (Tamil Nadu), GCC Corona 
Monitoring (Tamil Nadu), GoK Direct (Kerala), House 
Quarantine AP Police (Andhra Pradesh), Kerala Police 
HQA (Kerala), Quarantine Watch (Karnataka), Sahaaya 
Setuve (Karnataka), T-COVID’19 (Telangana), Telangana 
Covid-19 Tracker (Telangana), TN ePass (Tamil Nadu).
   Western Region: BMC Combat Covid-19 (Maharashtra), 
Corontine (Maharashtra), Covid Locator (Goa), 
M a h a K a v a c h  ( M a h a r a s h t r a ) ,  N M C  C o v i d - 1 9 
(Maharashtra), Saiyam Track and trace together 
(Maharashtra), Test Yourself Goa (Goa), Test Yourself 
Puducherry (Puducherry) 
   Eastern Region: Covid Watch (West Bengal), Covid-19 
Odisha (Odisha), Covid-19 WB (West Bengal), Jharkhand 
Sahayta (Jharkhand), Odisha COVID Dashboard 
(Odisha).
   Central Region: CG ePass (Chattisgarh), Corona 
Manager Ashoknagar (Madhya Pradesh), Indore Covid19 
Survey (Madhya Pradesh), KAVACH (Chattisgarh), MP 
Covid Response App (Madhya Pradesh.
   North-Eastern Region: COVASS (Assam), Covid Care 
Arunachal Pradxesh (Arunachal Pradxesh), mCOVID19 
(Mizoram), nCOVID-19 Nagaland visitor App (Nagaland), 
NL-SOJO COVID (Nagaland), Quarmon (Manipur).

   Three-fourths of applications (53, 75.7%) were sized 
≤20MB, and four (5.7%) applications were above 40MB. 
Except for six (8.6%) applications, all other applications 
needed the internet to work. Half (35, 50.0%) of the 
applications had a download number between 50 thousand 
to 4.9 million, and 25 (35.7%) applications had less than 
50 thousand downloads. The number of downloads for 
nine (12.9%) applications was unavailable. A total of 55 
(78.6%) of the applications had a rating ≥3 (out of five), 
and nine (12.9%) applications had <3 user ratings (Table 
1).
   Of the 70 mobile applications, we have evaluated 42 
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applications in detail for quality using MARS. The mean 
engagement score was 2.26, the lowest of all the domains 
(Table 2). The functionality, aesthetic, and information 
mean scores were 3.83, 3.76, and 3.88, respectively. The 
mean of the application mean quality score was 3.43, and 
the overall MARS score was 3.27. 

Table 2. Mobile app rating scale score for open access 
COVID-19 related mobile applications (n=42) used in India

Domains (Score 0-5) Mean (SD)
Engagement score 2.26 (0.59)
Functionality score 3.83 (0.62)

Aesthetic score 3.76 (0.65)
Information score 3.88 (0.55)

App mean 
quality scorea

3.43 (0.43)

App subjective 
quality score

2.95 (0.71)

App specific 
quality score

3.44 (0.82)

Overall MARS score 3.27 (0.59)
MARS-Mobile app rating scale; minimum score-1 and maximum 
score 5; SD-Standard Deviation; aMean of engagement, 
functionality, aesthetic and information domain. 

  We have enlisted the COVID-19 related features 
available in all 42 applications and grouped the 28 
identified features under COVID-19 risk assessment, 
COVID-19 related information, COVID-19 surveillance, 
updates and services and other features (Table 3). The 
presence of features like information, education, and 
communication (IEC) on COVID-19, Interactive/Chat-
bot, COVID-19 case updates/Dashboard, COVID-19 
testing labs, hospital bed status, FAQs and relief fund in 
the application was associated with a substantially high 
MARS score (p<0.05).

Table 3. Presence of COVID-19 specific features and its link 
with the MARS in the open access COVID-19 related mobile 

applications in India

Feature
Overall mean (SD) MARS score

n Item 
present

n Item 
absent

p 
value

COVID-19 risk assessment
Self-screening 
for COVID-19 16 3.30 (0.54) 26 3.26 (0.63) 0.815

Risk scoring 10 3.30 (0.59) 32 3.26 (0.60) 0.842
Request for test 2 3.49 (0.71) 40 3.26 (0.59) 0.597

COVID-19 related information
IEC 

on COVID-19
32 3.45 (0.46) 10 2.71 (0.65) 0.0002a

Helpline number 30 3.38 (0.47) 12 3.00 (0.79) 0.064
Frequently asked 
questions (FAQs)

18 3.50 (0.36) 24 3.11 (0.68) 0.034a

Interactive/
Chat bot

14 3.70 (0.32) 28 3.06 (0.58) 0.0004a

Register 
as volunteer

8 3.51 (0.36) 34 3.21 (0.63) 0.215

COVID-19 surveillance
Map 13 3.43 (046) 29 3.20 (0.64) 0.245

Quarantine 
monitoring

11 3.27 (0.39) 31 3.28 (0.65) 0.969

Report 
mass gathering

5 3.21 (0.46) 37 3.28 (0.61) 0.802

Contact tracing 4 3.45 (0.48) 38 3.25 (0.60) 0.528
Case trackinga 3 3.67 (0.60) 39 3.24 (0.59) 0.228

Report interstate 
traveler

1 3.30 (NA) 41 3.27 (0.60) 0.966

Updates and services
COVID-19 case 

updates
20 3.55 (0.46) 22 3.02 (0.59) 0.002a

List of hospitals 
and other centres

19 3.46 (0.42) 23 3.12 (0.67) 0.064

Teleconsultation 10 3.48 (0.50) 32 3.21 (0.61) 0.201
COVID-19 testing 

labs
9 3.62 (0.40) 33 3.18 (0.61) 0.047a

Hospital 
bed status

6 3.80 (0.36) 36 3.19 (0.58) 0.017a

Request 
ambulancea

3 3.49 (0.36) 39 3.26 (0.61) 0.522

Plasma donora 2 3.60 (0.43) 40 3.26 (0.60) 0.426
Others

English 41 3.26 (0.59) 1 3.73 (NA) 0.441
E pass 14 3.29 (0.82) 28 3.27 (0.46) 0.912

Relief fund 14 3.59 (0.43) 28 3.12 (0.61) 0.013a

Media bulletins 8 3.57 (0.48) 34 3.20 (0.60) 0.118
Request grocery 8 3.33 (0.43) 34 3.26 (0.63) 0.762
Share application 8 3.09 (0.81) 34 3.32 (0.54) 0.332

Government 
office 

appointment
2 3.29 (0.02) 40 3.27 (0.61) 0.977

COVID-19-Coronavirus disease 2019; IEC-Information, 
education and communication;SD- Standard Deviation; MARS-
Mobile application rating scale; NA-Not available; ap<0.05 and 
statistically significant.

   A total of 20 mobile applications had a dashboard 
providing COVID-19 data. The application-wise CDRS 
normalized score developed and used by various Indian 
states is given in Figure 2. Aarogya (Agra) Sarvam Setu, 
developed by Uttar Pradesh (UP) and Odisha covid 
dashboard, scored the top with 0.9. The MP COVID 
response app and WHO academy covid-19 had the lowest 
score (0.1). The normalized CDRS score for Aarogya 
Setu and Covid-19 Care (developed by Tamil Nadu) was 
0.8. Chandigarh’s CHDCOVID application got -1 in the 
private domain of the scale.
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            GOI-Government of India

Figure 2. COVID-19 data reporting scale normalized score for 
various openly available COVID-19 related mobile applications 

in India

Discussion

   Our study assessed the features or functionalities, and 
quality of the COVID-19 applications using MARS 
and the quality of COVID-19 data using CDRS. Of 
the identified applications, only 60% were functional 
and included in the MARS evaluation. The score for 
overall and individual subscales of MARS is more than 
3.2, except for engagement (2.26) and app subjective 
quality subscale (2.95). We assessed 20 applications with 
dashboard features using CDRS. Aarogya (Agra) Sarvam 
Setu and Odhisha COVID dashboard had the highest 
CDRS score (0.9), and the MP COVID Response App and 
WHO Academy COVID-19 had the lowest score (0.1).
   We assessed the quality of all the mobile applications 
related to COVID-19 in India using a validated tool, 
i.e., MARS. Davalbhakta et al. evaluated the quality of 
COVID-19 mobile applications around the world using 
the MARS. However, they could assess only 16 mobile 
applications from India compared to 42 in the current 
study. Eleven of the 16 applications assessed in the 
previous study were evaluated in the present study. We 
could not access four applications: Covid locator, 
Kavach, test yourself Goa, and Covid 19 West Bengal 
[17]. Similarly, we excluded an application (Trackmatic) 
since it did not provide COVID-19 related information. 
The low number of included applications in the previous 
study could be due to the conduction of the study during 
the early stages of the COVID-19 pandemic. Similarly, 
Simin Salehinejad et al. assessed 13 applications across 
the world and excluded those not available in English 
and needed a local phone number.[18] WHOinfo was 
the only application common between our and the later 
study. Both studies reported almost similar MARS scores 
for WHOinfo. Although Alanzi T et al. (assessed Arogya 
Setu) and Islam MN et al. (assessed COVA Punjab) 
also reviewed the applications, their primary objective 
was to assess the functionalities, features, and design 
characteristics rather than quality [10, 16].
   We observed the app quality mean score and the app 

quality subjective score similar to the scores reported by 
Davalbhakta et al. We found a good level of agreement 
(ICC: 0.793) between our study and the Davalbhakta et al 
in the overall MARS score [17]. However, the individual 
subscale scores, i.e., engagement and functionality scores, 
are lower, and the aesthetic and information scores were 
higher in our study compared to Davalbhakta et al. The 
difference in subscale scores could be due to the varying 
number of applications used between the studies. 
   The engagement score was low compared to other 
subscale scores in all the studies, indicating low or poor 
entertainment features, strategies to engage the audience, 
interactiveness and fit for the target audience. The low 
engagement score could be due to the non-commercial 
purpose of the applications, the novel nature of the 
disease and the availability of limited information, purely 
health-related and developed during an emergency in a 
limited time. Improving interactiveness through enabling 
reminders, sharing options, timely feedback, improving 
the aesthetics or graphics, providing more customizable 
options and improving the focus on the target audience 
could increase the engagement score.  
   We checked for twenty-eight features listed during our 
review of applications and found that COVA Punjab with 
most features and high overall MARS score. Overall 
MARS score was significanly (p<0.05) high mean score 
when the features like IEC on COVID-19 (3.45±0.46 vs 
2.71±0.65), FAQs (3.50±0.36 vs 3.11±0.68), interactive 
chatbot (3.70±0.32 vs 3.06±0.58), COVID-19 case 
updates (3.55±0.46 vs 3.02±0.59), details on COVID-19 
testing labs (3.62±0.40 vs 3.18±0.61), hospital bed status 
(3.80±0.36 vs 3.19±0.58) and relief fund (3.59±0.48 
vs 3.20±0.60) were present compared to applications 
without the respective feature. There have been instances 
of overlapping functions and non-comprehensibility 
between applications used in the same settings [16]. As a 
result, there is a need to upgrade or integrate the existing 
applications with new features to solve all COVID-19-
related difficulties that the maximum target population 
faces [23].
   The assessed mobile applications using CDRS 
normalized score showed a gap in COVID-19 data 
reporting, similar to the result of a study conducted 
by Vasudevan V et al [18]. However, the latter study 
evaluated the data presented only on the websites of 
various Indian states, whereas we assessed the COVID-19 
data presented in the mobile applications. Hence, there 
is a difference in the highest and lowest normalized 
scores observed for different Indian states between the 
studies. The COVID-19 data provided on the websites of 
Karnataka and UP had the highest and lowest normalized 
CDRS score. However, we observed that UP and Odisha 
had the highest normalized score in providing COVID-19 
data on the mobile application. The contrasting difference 
in CDRS normalized score for UP could be due to the 
non-representation of the assessed mobile application 
for the whole state (applicable only to Agra). The 
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difference was also observed between the website and the 
application of Odisha, as the CDRS score of the website 
was mediocre, whereas the application had an excellent 
CDRS score. Notably, the primary function of the Odisha 
covid dashboard (App) is to present the dashboard only, 
which could be the reason for the high CDRS score. We 
have also observed a higher CDRS score in the mobile 
application of Punjab compared to its website. It could 
be due to the absence of privacy issues in the mobile 
application which is present on their website. 
   GoI and various Indian states have developed many 
mobile applications to manage COVID-19 in the country. 
Though the overall quality of the mobile applications is 
good, the engagement aspect of the mobile application 
quality needs improvement. Applications providing 
comprehensive COVID-19 related services are still 
lacking in the country. The necessity of the hour is to 
assess the user’s perspective and the impact of application 
features on COVID-19 prevention and control, either 
individually or in groups.
   Our study had the following limitations. We didn’t have 
access to some of the mobile applications, which were 
restricted to specific populations like quarantined people 
or Government officials using specialized login access 
or had geographical restrictions. Though the current 
study included all available and accessible applications 
in India, the number of applications with a dashboard 
representing the daily COVID-19 data was low compared 
to the total number of states and Union Territories in 
India (n-36). Furthermore, we were unable to examine 
the actual user’s perspective of the applications because 
they were produced by separate state governments, user 
inaccessibility, and assessment by a restricted number of 
reviewers. However, we did collect the user’s perspectives 
indirectly in the form of ratings provided by them. Though 
it was mandatory for people to install and use mobile 
applications like Aarogya Setu during certain period of 
COVID-19 pandemic, the views of non-users and rural 
vs urban population irrespective of having a smart phone 
needs assessment. Future studies involving the various 
population subgroups (gender, age group, education, 
or digital literacy levels) for rating the quality of the 
applications from various Indian states is needed.  

Conclusion 

   The Union and State governments of India have 
developed many mobile applications to manage 
COVID-19 in the country. Though the overall quality of 
the mobile applications is good according to the MARS 
tool, the engagement aspect of the mobile application 
and app subjective quality score still needs improvement. 
Mobile applications providing comprehensive COVID-19 
related features are still lacking in the country. Absence 
of a listed feature in COVID-19 related information, and 
related updates and services in the mobile application 

impacted he MARS score. However, such absence of a 
feature did not impact on MARS score for COVID-19 risk 
assessment and surveillance. The necessity of the hour is 
to assess the user’s perspective, addition of new features 
and the impact of application features on COVID-19 
prevention and control, either individually or in groups.
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