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Abstract: Background: COVIDApp is a platform created for management of COVID-19 in the work-
place. Methods: COVIDApp was designed and implemented for the follow-up of 253 workers from
seven companies in Catalonia. The assessment was based on two actions: first, the early detection
and management of close contacts and potential cases of COVID-19, and second, the rapid remote
activation of protocols. The main objectives of this strategy were to minimize the risk of transmission
of COVID-19 infection in the work area through a new real-time communication channel and to
avoid unnecessary sick leave. The parameters reported daily by workers were close contact with
COVID cases and signs and/or symptoms of COVID-19. Results: Data were recorded between 1 May
and 30 November 2020. A total of 765 alerts were activated by 76 workers: 127 green alarms (16.6%),
301 orange alarms (39.3%), and 337 red alarms (44.1%). Of all the red alarms activated, 274 (81.3%)
were activated for symptoms potentially associated with COVID-19, and 63 (18.7%) for reporting
close contact with COVID-19 cases. Only eight workers (3.1%) presented symptoms associated with
COVID-19 infection. All of these workers underwent RT-PCR tests, which yielded negative results
for SARS-CoV2. Three workers were considered to have had a risk contact with COVID-19 cases;
only 1 (0.4%) asymptomatic worker had a positive RT-PCR test result, requiring the activation of
protocols, isolation, and contact tracing. Conclusions: COVIDApp contributes to the early detection
and rapid activation of protocols in the workplace, thus limiting the risk of spreading the virus and
reducing the economic impact caused by COVID-19 in the productive sector. The platform shows the
progression of infection in real time and can help design new strategies.

Keywords: COVID-19; health application; workplace; early detection; remote health monitoring

1. Introduction

The disease caused by the SARS-CoV-2 virus, COVID-19, has become a global pan-
demic affecting around 200 countries worldwide, with more than 158.9 million people
infected globally and more than 3.3 million related deaths as of 14 May 2021 [1,2]. The
rapid spread of the infection and its severity in a considerable percentage of patients has
necessitated unprecedented public health measures.

The impact of COVID-19 on the productive sector worldwide has been dramatic [3–6].
Spain is one of the countries most affected by the COVID-19 pandemic. Since the first
confirmed case reported on 31 January 2020, there have been over 3.5 million people
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infected with COVID-19 and 79,281 related deaths [7]. The unprecedented economic and
social impact of the pandemic [8,9] has affected all productive sectors of the economy, due
to the high risk of transmission of COVID-19 in the workplace, which requires quick and
innovative responses [6]. Companies should develop a model for their business activity
that guarantees workers’ safety, reduces sick leave caused by COVID-19, and establishes
risk control mechanisms to reduce or limit the impact of COVID-19 in the workplace.

In this sense, telemedicine has become a powerful tool that can help to mitigate
the impact of the disease on healthcare and the use of healthcare resources. Thus, the
implementation of a mobile application (app) whose main goal is the early detection
of symptoms of COVID-19 can help to minimize transmission and thus prevent further
infections in the productive sector. Such an app could also help to minimize unnecessary
sick leave.

During the pandemic, the Spanish company Doole Health developed a unique tool
(COVIDApp) to enable early detection of COVID-19 cases, self-isolation of suspected cases,
and remote management of mild cases in the workplace through real-time monitoring of
the worker.

COVIDApp was previously used during the first wave of the COVID-19 pandemic
to provide assistance to nursing home staff and primary care clinicians involved in close
monitoring of institutionalized persons and their contacts through remote medical care.
COVIDApp thus opened a new channel for real-time communication [10].

The main objective of this manuscript is to describe the use of the telemedicine platform
COVIDApp (as an innovative tool) to minimize the risk of transmission of COVID-19
infection in the work area through a new real-time communication.

We describe the application and design of the study, the results (which describe the
monitoring of workers from different productive sectors), and finally the usefulness of
the new strategy for the control of an epidemic are discussed, and compared with other
similar applications.

2. Methods
2.1. Participants and Objectives

COVIDApp was implemented in seven companies in Catalonia for the follow-up of
253 workers from different productive sectors of the economy (food and drink, real estate,
and tourism).

The manuscript only contains data obtained through the use of existing information in
a database that does not contain personal data; therefore, ethical approval is not required.

The data reported in this manuscript were registered on the platform between 1 May
2020 and 30 November 2020.

COVIDApp aims to ensure workplace safety through the following: (1) rapid detection
of people with symptoms of COVID-19; (2) rapid detection of persons who have been in
close contact with a COVID-19 case, and (3) remote activation of protocols such as referral
to a primary care center for reverse transcription–polymerase chain reaction (RT-PCR) assay
and isolation of suspected cases.

2.2. COVIDApp Use and Dynamics

The app was installed on the smartphones of all workers involved in the study, and
access was provided through a username and primary password.

Electronic informed consent was obtained from all participants who accepted the
clauses, authorized the treatment, and transferred the data (that was collected daily by
voluntary introduction on the platform) to be used for scientific purposes by the person
responsible for the treatment. These data were anonymized and dissociated in compliance
with the GDPR (General Data Protection Regulation).

COVIDApp collected information about the workers in real time, namely, symptoms
related to COVID-19 according to the World Health Organization (WHO) [11] (e.g., cough,
headache, dyspnea, vomiting, diarrhea, fever) and close contact with COVID-19 cases
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through a daily questionnaire filled out before coming to work. All the required information
was collected in a questionnaire designed with a basic language (easily understandable)
and only required simple answers “yes” or “no”. Workers received an automatic message
sent by the app as a reminder to fill out the questionnaire (Figure 1).
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A specific computer program was created to check all the information provided by the
worker in real time and to ensure that healthcare personnel could provide additional clinical
information, monitor worker data, and answer messages. The application did not save any
data. Data were obtained for viewing only by prior request to the server and encrypted
using Secure Hash Algorithm 1 with the 256-bit Secure Sockets Layer security certificate.

An immediate alert in the form of color alarms was sent to the healthcare team via
the app when a worker reported close contact or signs or symptoms related to COVID-19:
green alarms were activated when the worker reported symptoms unrelated to COVID-19
infection (low suspicion); orange alarms were activated when the worker reported symp-
toms that could be associated with COVID-19 infection (e.g., myalgia, headache) (medium
suspicion); and red alarms were activated when the worker reported symptoms more likely
to be associated with COVID-19 infection (e.g., dyspnea, fever) or possible contact with
COVID cases (high suspicion). Three days with orange symptoms triggered a red alarm, as
did the combination of fever, cough, fatigue, diarrhea, and/or anosmia.

Following the alarm, a clinical assessment by the healthcare team was planned
within 2 h, and epidemiological measures were recommended, such as self-isolation of sus-
pected cases and contacts and performing RT-PCR testing in the following 24 h. Suspected
cases were isolated until the RT-PCR result was available (within 24 h), and those whose
test was positive for SARS-CoV2 remained in quarantine and were monitored through a
primary care center.

Finally, mild cases received support through COVIDApp from the healthcare team and
primary care centers (all remained isolated at home), while severe cases were transferred to
the hospital.

The application provided a daily report of the number of suspected or confirmed
COVID-19 cases, isolated cases, and workers remaining asymptomatic in the workplace.
These reports were given to the heads of each company to show changes in the situation
and interventions.

3. Results

Only 55% of the workers answered the symptom questionnaire daily during the first
month of follow-up. However, during the second month, the number of reports increased
to 86%, reaching 100% from the fourth month onward (coinciding with the second wave of
COVID-19 in Spain).

During the 7 months of follow-up with COVIDApp, slightly more 90% of the workers
remained asymptomatic; 9.8% experience symptoms at the beginning. The number of
symptomatic workers decreased progressively to 1.6% at the end of November (Figure 2).
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A total of 765 alerts were activated by 76 workers: 127 green alarms (16.6%) by
22 workers; 301 orange alarms (39.3%) by 52 workers; and 337 red alarms (44.1%) activated
by 58 workers (Figure 3).
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Of all the red alarms activated, 274 (81.3%) were activated because of symptoms
potentially associated with COVID-19 by 43 workers, and 63 (18.7%) were activated by
10 workers owing to close contact with a COVID-19 case.

The most common symptoms were fatigue (17.6%), expectoration (15.1%), headache
(13.7%), dyspnea (11.6%), and dry cough (10.5%) (Figure 4).
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After a telephone interview with healthcare personnel, only 8 of 43 workers (18.6%)
with symptoms potentially associated with COVID-19 presented symptoms really sugges-
tive of COVID-19 infection. These workers underwent RT-PCR tests, which were negative
for SARS-CoV2 in all cases.
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Of the 63 (18.7%) red alarms activated by 10 workers due to a close contact with a
COVID-19 case, only three workers (30%) were considered to have had close contact with
COVID-19 cases. Of these, only one asymptomatic worker (10%) had a positive RT-PCR
result, requiring the activation of protocols, isolation at home, and study of contacts in the
work environment. The contact study reported that the COVID-19 case had been in close
contact with only three workers, all of whom required isolation. Assessment with RT-PCR
yielded negative results for SARS-CoV2 in all cases.

No severe cases of COVID-19 were reported.

4. Discussion

COVIDApp was created to assist in the management of confirmed or suspected cases
of COVID-19. The platform was tested in real clinical settings [10,12]. In the present study,
COVIDApp was successfully implemented for the follow-up of 253 workers belonging to
different productive sectors in Catalonia. Assessment was based on two actions: first, the
early detection and management of close contacts and potential cases of COVID-19; and
second, the rapid remote activation of protocols. The main objectives of this strategy were
to minimize the risk of transmission of COVID-19 infection in the work area through a new
real-time communication channel and to avoid unnecessary sick leave.

Many applications have been designed worldwide to transform contact tracing of
SARS-CoV-2 outbreaks. However, uptake has been low [13,14]. Most of the many digital
collection tools being developed for COVID-19 have been configured to offer a single
assessment of symptoms and thus provide semi-personalized recommendations for further
evaluation [15,16].

With data and guidelines still in development, support tools are needed to manage
the situation owing to the complete saturation of the national health system. In this context,
telemedicine could be promoted for early diagnosis, patient isolation, and contact tracing.
Many telemedicine platforms are being developed focused on the area of telemedicine and
telecare. However, different to our application, no epidemiological data have been yet pub-
lished from these platforms [17,18]. Preliminary data on telemedicine, particularly video
consultations, have been promoted and scaled up to reduce the risk of transmission using
this information for the monitoring of symptomatic individuals in the United Kingdom [19]
and the United States of America. [20,21]. In China, a telemedicine platform was designed
including a COVID-19 informational page, which updated the latest information in real
time, with instructions for quarantine processes at home, personal protection applications,
and time for seeking medical attention. The telemedicine platform also included an online
consulting clinic, where experts were available 24 h/day. Experts could conduct prelim-
inary screenings through remote consultation, which avoided the risk of cross infection
in the hospitals and relieved pressure away from designated hospitals. This platform was
similar to ours, and, like ours, showed a decrease in latent COVID-19 infection [22].

In France, Clément Cormi et al. [23] has described the use of telemedicine to advise
and support elderly people in nursing homes through a website that enables direct contact
between a senior geriatrician and centers for elderly people. Much like our system, this
approach enables diagnosis and monitoring cases with COVID-19 in a care setting by
mobile teams.

COVIDApp was rapidly accepted and used by the workers, probably because they
knew the app was supported by a medical team that responded quickly. The fact that the
questionnaire had to be completed daily, with updated information on the measures to
be taken, reiterated the importance of implementation of these measures. In addition, the
heads of the companies also reported their confidence in COVIDApp, since the app helped
them to manage a situation without precedent.

In our study, an increasing percentage of the workers remained asymptomatic during
the pandemic, thus confirming the effectiveness of preventive measures in the workplace.
In addition, workers were fully aware of the steps to follow if they presented symptoms
compatible with COVID-19 or had come into contact with the virus [24–26]. Monitoring
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of close contacts plays a large role in COVID-19 infection, and early detection (reported
through COVIDApp in real time) enabled us to reduce the risk of contacts in the workplace
and thus reduce the number of persons requiring sick leave due to COVID-19.

During the 7 months of follow-up, many alerts (765) were sent to the COVIDApp
healthcare team through activation of an alarm system, thus indicating the clear concern of
users during these months. However, only 18.6% of workers presented symptoms poten-
tially related to COVID-19 infection, and three workers had close contact with COVID-19
cases; in other words, COVIDApp made it possible to detect cases early and implement
safety measures.

All workers with suspicion of COVID-19 infection underwent RT-PCR. Only one
case of COVID-19 (0.4%) was confirmed. This very low incidence is probably related to
the daily reporting of contacts and symptoms via the application, the reinforcement of
hygiene measures, and the confidence inspired by the feedback and constant advice from
the healthcare team.

In addition to the early detection of COVID-19 cases, COVIDApp facilitated stratifica-
tion of the risk of exposure and immediate decision making, thus decreasing the number of
unjustified isolations within the company. This action, in turn, decreased the number of
requests for sick leave due to COVID-19 and, therefore, costs and disruption.

Previous studies have demonstrated that more intensive implementation of workplace
a measure responding to COVID-9 reduces employees’ psychological distress and enables
them to maintain their work performance [27–30].

We consider that the current study has two major limitations: first, that general
characteristic of participants is not available since these data were not collected on the
platform, and second, data were self-reported. However, the health team called all workers
with probable symptoms or close contact and asked questions to identify those with
more risk.

While our strategy was based on detection and monitoring of suspected cases, it also
had a double epidemiological objective, namely, to reduce transmission in the workplace
and to monitor symptoms reported by workers.

5. Conclusions

In summary, COVIDApp is an innovative tool that could help to rapidly detect and
remotely monitor suspected and confirmed cases of COVID-19 in public or private com-
panies, thus limiting the risk of spreading the virus, as well as unjustified isolations. In
addition, the platform shows the characteristics and progression of the situation in real
time, thus facilitating the design of strategies tailored to a specific setting.

Author Contributions: P.E., J.P., M.S., B.C. and E.N. participated in the conception and design of
the study; in the acquisition, analysis, and interpretation of data. J.M.R. and J.H. participated in the
creation of new software used in the work, analyzed the data, and provided technological support.
All authors participated in the drafting and critical review of the submitted manuscript. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data is contained within the article.

Conflicts of Interest: None of the authors has a financial or other interest in the concepts mentioned
in the present article. This work has not been published and is not being considered for publication
elsewhere.



Int. J. Environ. Res. Public Health 2022, 19, 167 8 of 9

References
1. Coronavirus Business Update. Available online: http://www.ft.com/coronavirus-latest (accessed on 14 May 2021).
2. Coronavirus Disease 2019 (COVID-19) Situation Reports; World Health Organization: Geneva, Switzerland, 2020; Available online:

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports (accessed on 14 May 2021).
3. Ivanov, D. Predicting the impacts of epidemic outbreaks on global supply chains: A simulation-based analysis on the coronavirus

outbreak (COVID-19/SARS- CoV-2) case. Transp. Res. Part E Logist. Transp. Rev. 2020, 136, 101922. [CrossRef] [PubMed]
4. Ayittey, F.K.; Ayittey, M.K.; Chiwero, N.B.; Kamasah, J.S.; Dzuvor, C. Economic impacts of Wuhan 2019-nCoV on China and the

world. J. Med. Virol. 2020, 92, 473–475. [CrossRef] [PubMed]
5. Nicola, M.; Alsafi, Z.; Sohrabi, C.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, M.; Agha, R. The socio-economic implications of

the coronavirus pandemic (COVID-19): A review. Int. J. Surg. 2020, 78, 185–193. [CrossRef] [PubMed]
6. Gong, B.; Zhang, S.; Yuan, L.; Chen, K.Z. A balance act: Minimizing economic loss while controlling novel coronavirus pneumonia.

J. Chin. Gov. 2020, 5, 249–268. [CrossRef]
7. Actualización n◦ 312. Enfermedad por el Coronavirus (COVID-19) en España. Available online: https://www.mscbs.gob.es/

profesionales/saludPublica/ccayes/alertasActual/nCov/situacionActual.htm (accessed on 14 May 2021).
8. Pollán, M.; Pérez-Gómez, B.; Pastor-Barriuso, R.; Oteo, J.; Hernán, M.A.; Perez-Olmeda, M.; Sanmartín, J.L.; Fernández-

García, A.; Cruz, I.; de Larrea, N.F.; et al. Prevalence of SARS-CoV-2 in Spain (ENE-COVID): A nationwide, population-based
seroepidemiological study. Lancet 2020, 396, 535–544. [CrossRef]

9. Oliver, N.; Barber, X.; Roomp, K.; Roomp, K. Assessing the Impact of the COVID-19 Pandemic in Spain: Large-Scale, Online,
Self-Reported Population Survey. J. Med. Internet Res. 2020, 22, e21319. [CrossRef]

10. Echeverría, P.; Bergas, M.A.M.; Puig, J.; Isnard, M.; Massot, M.; Vedia, C.; Peiró, R.; Ordorica, Y.; Pablo, S.; Ulldemolins, M.; et al.
COVIDApp as an Innovative Strategy for the Management and Follow-Up of COVID-19 Cases in Long-Term Care Facilities in
Catalonia: Implementation Study. JMIR Public Health Surveill. 2020, 6, e21163. [CrossRef]

11. WHO/2019-nCoV/Surveillance_Case_Definition/2020.2. Available online: https://www.who.int/emergencies/diseases/novel-
coronavirus-2021/situation-reports (accessed on 14 December 2021).

12. Puig, J.; Echeverría, P.; Lluch, T.; Herms, J.; Estany, C.; Bonjoch, A.; Ornelas, A.; París, D.; Loste, C.; Sarquella, M.; et al. A Specific
Mobile Health Application for Older HIV-Infected Patients: Usability and Patient’s Satisfaction. Telemed. J. e-Health 2021, 27,
432–440. [CrossRef]

13. Menni, C.; Valdes, A.M.; Freidin, M.B.; Sudre, C.H.; Nguyen, L.H.; Drew, D.A.; Ganesh, S.; Varsavsky, T.; Cardoso, M.J.; El-Sayed
Moustafa, J.S.; et al. Real-time tracking of self-reported symptoms to predict potential COVID-19. Nat. Med. 2020, 26, 1037–1040.
[CrossRef]

14. Bielicki, J.A.; Duval, X.; Gobat, N.; Goossens, H.; Koopmans, M.; Tacconelli, E.; van der Werf, S. Monitoring approaches for
health-care workers during the COVID-19 pandemic. Lancet Infect. Dis. 2020, 20, e261–e267. [CrossRef]

15. Panovska-Griffiths, J.; Kerr, C.C.; Stuart, R.M.; Mistry, D.; Klein, D.J.; Viner, R.M.; Bonell, C. Determining the optimal strategy for
reopening schools, the impact of test and trace interventions, and the risk of occurrence of a second COVID-19 epidemic wave in
the UK: A modelling study. Lancet Child Adolesc. Health 2020, 4, 817–827. [CrossRef]

16. Ohannessian, R.; Duong, T.A.; Odone, A. Global Telemedicine Implementation and Integration Within Health Systems to Fight
the COVID-19 Pandemic: A Call to Action. JMIR Public Health Surveill. 2020, 6, e18810. [CrossRef] [PubMed]

17. Greenhalgh, T.; Wherton, J.; Shaw, S.; Morrison, C. Video consultations for covid-19. BMJ 2020, 368, m998. [CrossRef]
18. Hollander, J.E.; Carr, B.G. Virtually Perfect? Telemedicine for COVID-19. N. Engl. J. Med. 2020, 382, 1679–1681. [CrossRef]

[PubMed]
19. Dorsey, E.R.; Topol, E.J. Telemedicine 2020 and the next decade. Lancet 2020, 395, 859. [CrossRef]
20. Smith, A.C.; Thomas, E.; Snoswell, C.L.; Haydon, H.; Mehrotra, A.; Clemensen, J.; Caffery, L.J. Telehealth for global emergencies:

Implications for coronavirus disease 2019 (COVID-19). J. Telemed. Telecare 2020, 26, 309–313. [CrossRef]
21. Song, X.; Liu, X.; Wang, C. The role of telemedicine during the COVID-19 epidemic in China—experience from Shandong

province. Crit. Care 2020, 24, 178. [CrossRef]
22. Cormi, C.; Chrusciel, J.; Laplanche, D.; Dramé, M.; Sanchez, S. Telemedicine in nursing homes during the COVID -19 outbreak: A

star is born (again). Geriatr. Gerontol. Int. 2020, 20, 646–647. [CrossRef]
23. Drew, D.A.; Nguyen, L.H.; Steves, C.J.; Menni, C.; Freydin, M.; Varsavsky, T.; Sudre, C.; Cardoso, M.J.; Ourselin, S.; Wolf, J.; et al.

Rapid implementation of mobile technology for real-time epidemiology of COVID-19. Science 2020, 368, 1362–1367. [CrossRef]
24. Lemaitre, J.C.; Perez-Saez, J.; Azman, A.S.; Rinaldo, A.; Fellay, J. Assessing the impact of non-pharmaceutical interventions on

SARS-CoV-2 transmission in Switzerland. Swiss Med. Wkly. 2020, 150, w20295. [CrossRef]
25. Childs, M.L.; Kain, M.P.; Kirk, D.; Harris, M.; Couper, L.; Nova, N.; Delwel, I.; Ritchie, J.; Mordecai, E.A. The impact of long-term

non-pharmaceutical interventions on COVID-19 epidemic dynamics and control. medRxiv 2020, 6. [CrossRef]
26. Seale, H.; Dyer, C.E.F.; Abdi, I.; Rahman, K.M.; Sun, Y.; Qureshi, M.O.; Dowell-Day, A.; Sward, J.; Islam, M.S. Improving the

impact of non-pharmaceutical interventions during COVID-19: Examining the factors that influence engagement and the impact
on individuals. BMC Infect. Dis. 2020, 20, 607. [CrossRef]

27. Ramesh, N.; Siddaiah, A.; Joseph, B. Tackling Corona Virus Disease 2019 (COVID 19) in Workplaces. Nat. Biotechnol. 2020, 24,
16–18. [CrossRef]

28. George, R.; George, A. Prevention of COVID-19 in the workplace. S. Afr. Med. J. 2020, 110, 269. [CrossRef] [PubMed]

http://www.ft.com/coronavirus-latest
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
http://doi.org/10.1016/j.tre.2020.101922
http://www.ncbi.nlm.nih.gov/pubmed/32288597
http://doi.org/10.1002/jmv.25706
http://www.ncbi.nlm.nih.gov/pubmed/32048740
http://doi.org/10.1016/j.ijsu.2020.04.018
http://www.ncbi.nlm.nih.gov/pubmed/32305533
http://doi.org/10.1080/23812346.2020.1741940
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/situacionActual.htm
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/situacionActual.htm
http://doi.org/10.1016/S0140-6736(20)31483-5
http://doi.org/10.2196/21319
http://doi.org/10.2196/21163
https://www.who.int/emergencies/diseases/novel-coronavirus-2021/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2021/situation-reports
http://doi.org/10.1089/tmj.2020.0098
http://doi.org/10.1038/s41591-020-0916-2
http://doi.org/10.1016/S1473-3099(20)30458-8
http://doi.org/10.1016/S2352-4642(20)30250-9
http://doi.org/10.2196/18810
http://www.ncbi.nlm.nih.gov/pubmed/32238336
http://doi.org/10.1136/bmj.m998
http://doi.org/10.1056/NEJMp2003539
http://www.ncbi.nlm.nih.gov/pubmed/32160451
http://doi.org/10.1016/S0140-6736(20)30424-4
http://doi.org/10.1177/1357633X20916567
http://doi.org/10.1186/s13054-020-02884-9
http://doi.org/10.1111/ggi.13934
http://doi.org/10.1126/science.abc0473
http://doi.org/10.4414/smw.2020.20295
http://doi.org/10.1101/2020.05.03.20089078
http://doi.org/10.1186/s12879-020-05340-9
http://doi.org/10.1038/s41587-020-0610-4
http://doi.org/10.7196/SAMJ.2020.v110i4.14723
http://www.ncbi.nlm.nih.gov/pubmed/32657736


Int. J. Environ. Res. Public Health 2022, 19, 167 9 of 9

29. Sasaki, N.; Kuroda, R.; Tsuno, K.; Kawakami, N. Workplace responses to COVID-19 associated with mental health and work
performance of employees in Japan. J. Occup. Health 2020, 62, e12134. [CrossRef]

30. Kniffin, K.M.; Narayanan, J.; Anseel, F.; Antonakis, J.; Ashford, S.P.; Bakker, A.B.; Bamberger, P.; Bapuji, H.; Bhave, D.P.; Choi,
V.K.; et al. COVID-19 and the workplace: Implications, issues, and insights for future research and action. Am. Psychol. 2021, 76,
63–77. [CrossRef]

http://doi.org/10.1002/1348-9585.12134
http://doi.org/10.1037/amp0000716

	Introduction 
	Methods 
	Participants and Objectives 
	COVIDApp Use and Dynamics 

	Results 
	Discussion 
	Conclusions 
	References

