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Information technology (IT) has been paramount in the battle against COVID-19. This paper reports the 

initial findings of a review of 212 research articles on IT-based technologies that were used to help aid in 

the battle against COVID-19. The study systematically identified 212 research articles and evaluated the 

technologies that each article reported on. The analysis found 78 unique technologies. Subsequently, the 

78 technologies were categorized into five groups. This paper discusses these five groups of technologies 

and offers perspective on what studies need to be conducted to better guide the use of IT in the fight against 

COVID-19 and future pandemics. 
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INTRODUCTION 

 

Since the 1970s, IT has been used to help stop the spread of disease. The outbreak of COVID-19 in the 

spring of 2020 has put the spotlight ITs role in stopping the spread of the disease. IT has played a pivotal 

role in the battle against COVID-19, as IT has provided information and insight that has been instrumental 

to helping to curb the spread of the disease. Although there is consensus that IT has been instrumental in 

helping to minimize the spread of COVID-19, little is known on the types of technologies being implored 

and their impact.  

This study aimed to provide an overview the technologies that have been implored in the battle against 

COVID-19. To study this, we systematically reviewed 212 academic articles that looked how technology 

is being used to fend off the pandemic. Our study surfaced 78 different technologies that are being used to 

aid in the battle against COVID-19. We grouped these technologies into five areas: 1) artificial intelligence 

(AI); 2) Geographic Information Systems (GIS); 3) tracking and surveillance; 4) drones and robotics; and 

5) wearable and online resources. 

The purpose of this paper is to overview our initial results and provide perspective on the technologies 

that are being used and what their impact has been. Below is an overview of the technologies being used 

and the highlights of some of the notable studies that have looked at each group of technologies. The last 

section discusses some of these technologies' drawbacks and the research that needs to be conducted on ITs 

use in the fight against COVID-19 and future pandemics. 
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TECHNOLOGIES 

 

AI  

Artificial Intelligence is using computers (aka machines) to mimic cognitive functions. In the last five 

years, IT has been broadly applied in healthcare to identify causes of disease, cures for disease, track 

experiments, and track patient histories. All these uses are being applied in the battle against COVID-19. 

For example, Vaishya et al., showed how artificial intelligence (AI) can detect clusters of infected people 

and predict COVID-19 activity. In China, AI-based facial recognition technologies are being used to track 

infected patients. China is using AI to guide the disinfection of areas exposed to COVID-19. AI is also 

being used to automate medical imaging and identify the potential of existing drugs for treating COVID-

19 patients. Closely related, Internet of Things (IoT) is useful for patients to recognize the early symptoms 

of COVID-19.  

 

GIS  

Geographic Information Systems (GIS) are being used to map the spatial and temporal distribution of 

COVID-19 cases and predict the risk of infection. For example, a geo-social app and public service platform 

was developed in China to enable users to check if they have been in contact with infected patients. GIS 

technologies have also been applied for disease incidence rate analysis in the USA. In Melbourne, GIS has 

been used to identify vulnerable urban neighborhoods based on age, disability, and access to healthcare. 

 

Tracking and Surveillance 

Numerous applications have been developed to track and survey COVID-19 outbreaks. For example, 

Dong et al. (2020) developed a web-based dashboard to track the COVID-19 cases worldwide. The 

dashboard is free, interactive and regularly updated. Xu et al. used a similar approach in developing a web-

based dashboard for tracking the COVID-19 pandemic. The spreading of the virus in China was tracked by 

using mobile phone data. The government used mobile geopositioning in Taiwan to track potential contacts 

between the local population and passengers from the Diamond Princess ship that disembarked in Taiwan. 

Mavragani used online search traffic data from Google to understand the spreading of COVID-19 across 

the most effected European countries. The US and UK used rapid online surveying to access the knowledge 

and perceptions about the virus. 

 

Drones and Robotics 

Drones and robots are being used at scale to help minimize human contact and to increase efficiency 

of tasks related to fending off COVID-19. For example, drones have proven to be effective in delivering 

medical equipment and disinfecting areas. The Chinese government has over 50,000 drones that it has been 

using for these purposes. In addition to drones, Mazzoleni et al., examined the use of Robots in delivering 

medical interventions and found that they are highly effective and help minimize the spread of the disease. 

Similarly, Virk et al., found that Robots are an effective solution for distancing patients and medical 

workers.  

 

Wearable Sensing and Online Resources 

Wearable technologies are being used to help monitor populations. For example, Chung et al., used the 

HEARThermo wearable device to continuously monitor the body surface temperature and heart rate of 

selected groups in Taiwan, and this data proved effective at catching COVID-19 outbreaks. Pérez Sust 

looked at mobile health apps, health web portals, and online videoconferencing systems. Their results 

suggest that these online tools helped in education and early diagnosis of the disease. Similarly, Portnoy 

shows that telemedicine is having a significant impact on early diagnosis of COVID-19. Online learning 

materials have also proven effective in educating workers and the public. For example, the World Health 

Organization developed a free course called ‘Emerging respiratory viruses, including COVID-19: methods 

for detection, prevention, response, and control,’ this course has been viewed over 30 million times. 
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TECHNOLOGY DRAWBACKS 

 

Although it is too early to determine the impact of these technologies, it is evident that IT has a positive 

impact in the fight against COVID-19. However, there are some drawbacks relating to the technologies that 

are being used. For example, many of these technologies infringe on personal privacy. This is especially 

true in countries with extensive surveillance systems, and it has proved challenging for governments to 

balance data privacy and public health. 

Another major drawback is the cost of the technology. It is estimated that $30B has been spent on IT 

to prevent the spread of COVID-19. Cost has been a challenge for poorer countries that do not have the 

capital to invest in advanced technologies. Curbing the spread of the disease is even more important in 

poorer countries because they do not have the healthcare resources to properly treat it. Consensus is growing 

that a multilateral collaboration is needed to help provide the most impactful technologies to poor countries 

because it will help curb the spread of the disease all around the world. However, as of October 2020, little 

aid has been sent to poor countries to implement IT to fend off COVID-19. Moreover, it will take longer 

for poorer countries to implement COVID-19 fighting technologies because they do not have the knowledge 

or infrastructure to implement advanced technologies. 

 

PUBLIC HEALTH CONCLUSION 

 

The purpose of this article was to provide an overview of the initial findings from our review of the 

technologies being used in the fight against COVID-19. Our preliminary findings show that IT is being 

broadly applied in the fight against COVID-19 and looks to be having a major impact. However, much 

more research relating to IT and its use against COVID-19 needs to be conducted. For example, considering 

the limited resources available to fight off the disease, studies need to compare the impact of different 

technologies to determine which ones deserve the most funding. In addition, studies need to look at the 

most effective combination of technologies for fending off pandemics. Studies also need to examine the 

cost-benefit analysis of funding IT in poorer countries.  

In summary, our initial study has provided perspective on the technologies being used and their positive 

impact in the fight against COVID-19. It has provided perspectives for future studies to examine the topic. 

 

REFERENCES  

 

Chen, C.M., Jyan, H.W., Chien, S.C., Jen, H.H., Hsu, C.Y., Lee, P.C., . . . Chan, C.C. (2020). Containing 

COVID-19 Among 627,386 Persons in Contact with the Diamond Princess Cruise Ship 

Passengers Who Disembarked in Taiwan: Big Data Analytics. J Med Internet Res., 22(5), 

e19540. doi: 10.2196/19540 

Chiodini, J. (2020). Online learning in the time of COVID-19. Travel Med Infect Dis., 34, 101669. 

doi:10.1016/j.tmaid.2020.101669 

Chung, Y.T., Yeh, C.Y., Shu, Y.C., Chuang, K.T., Chen, C.C., Kao, H.Y., . . . Ko, N.Y. (2020). 

Continuous temperature monitoring by a wearable device for early detection of febrile events in 

the SARS-CoV-2 outbreak in Taiwan, 2020. J Microbiol Immunol Infect., 53(3), 503–504. 

https://doi.org/10.1016/j.jmii.2020.04.005 

Claesson, A., Bäckman, A., Ringh, M., Svensson, L., Nordberg, P., Djärv, T., & Hollenberg, J. (2017). 

Time to Delivery of an Automated External Defibrillator Using a Drone for Simulated Out-of-

Hospital Cardiac Arrests vs Emergency Medical Services. JAMA, 317(22), 2332. 

doi:10.1001/jama.2017.3957 

Dong, E., Du, H., & Gardner, L. (2020). An interactive web-based dashboard to track COVID-19 in real 

time. Lancet Infect Dis., 20(5), 533–534. doi: 10.1016/s1473-3099(20)30120-1 

Gates, B. (2020). Responding to Covid-19 - A once-in-a-century pandemic? New England Journal of 

Medicine, 382(18), 1677–1679. doi: 10.1056/nejmp2003762 



46 Journal of Leadership, Accountability and Ethics Vol. 20(5) 2023 

Geldsetzer, P. (2020). Use of Rapid Online Surveys to Assess People’s Perceptions During Infectious 

Disease Outbreaks: A Cross-sectional Survey on COVID-19. J Med Internet Res., 22(4), e18790. 

doi: 10.2196/18790 

Gong, M., Liu, L., Sun, X., Yang, Y., Wang, S., & Zhu, H. (2020). Cloud-Based System for Effective 

Surveillance and Control of COVID-19: Useful Experiences from Hubei, China. J Med Internet 

Res., 22(4), e18948. doi: 10.2196/18948 

Ke, Y.Y., Peng, T.T., Yeh, T.K., Huang, W.Z., Chang, S.E., Wu, S.H., . . . Chen, C.T. (2020). Artificial 

intelligence approach fighting COVID-19 with repurposing drugs. Biomed J., 43(4), 355–362. 

doi: 10.1016/j.bj.2020.05.001 

Khetsuriani, N., LaMonte-Fowlkes, A., Oberst, S., Pallansch, M.A., & Centers for Disease Control and 

Prevention. (2006). Enterovirus surveillance—United States, 1970–2005. MMWR Surveill Summ, 

55(8), 1–20. 

Kumar, A., Gupta, P.K., & Srivastava, A. (2020). A review of modern technologies for tackling COVID-

19 pandemic. Diabetes Metab Syndr., 14(4), 569–573. doi: 10.1016/j.dsx.2020.05.008 

Lakhani, A. (2020). Which Melbourne Metropolitan Areas Are Vulnerable to COVID-19 Based on Age, 

Disability, and Access to Health Services? Using Spatial Analysis to Identify Service Gaps and 

Inform Delivery. J Pain Symptom Manage., 60(1), e41–e44. 

https://doi.org/10.1016/j.jpainsymman.2020.03.041 

Mahler, D.G., Lakner, C., Aguilar, R.C., & Wu, H. (2020, April). The impact of COVID-19 

(Coronavirus) on global poverty: Why Sub-Saharan Africa might be the region hardest hit. World 

Bank Blog. 

Mavragani, A. (2020, April 20). Tracking COVID-19 in Europe: Infodemiology Approach. JMIR Public 

Health Surveill., 6(2), e18941. doi: 10.2196/18941 

Mazzoleni, S., Turchetti, G., & Ambrosino, N. (2020). The COVID-19 outbreak: From “black swan” to 

global challenges and opportunities. Pulmonology, 26(3), 117–118. 

doi:10.1016/j.pulmoe.2020.03.002 

Menon, N.M. (2020). The impact of information technology: Evidence from the healthcare industry. 

Routledge. 

Mollalo, A., Vahedi, B., & Rivera, K.M. (2020). GIS-based spatial modeling of COVID-19 incidence rate 

in the continental United States. Sci Total Environ., 728, 138884. 

doi:10.1016/j.scitotenv.2020.138884 

Naudé, W. (2020, April 28). Artificial intelligence vs COVID-19: limitations, constraints and pitfalls. AI 

Soc., 35(3), 761–765. doi: 10.1007/s00146-020-00978-0 

Pérez Sust, P., Solans, O., Fajardo, J.C., Medina Peralta, M., Rodenas, P., Gabaldà, J., . . . Piera-Jimenez, 

J. (2020, May 4). Turning the Crisis into an Opportunity: Digital Health Strategies Deployed 

During the COVID-19 Outbreak. JMIR Public Health Surveill., 6(2), e19106. doi:10.2196/19106 

Portnoy, J., Waller, M., & Elliott, T. (2020). Telemedicine in the Era of COVID-19. J Allergy Clin 

Immunol Pract., 8(5), 1489–1491. doi: 10.1016/j.jaip.2020.03.008 

Ruiz Estrada, M.A. (2020). The Uses of Drones in Case of Massive Epidemics Contagious Diseases 

Relief Humanitarian Aid: Wuhan-COVID-19 Crisis. SSRN Electronic Journal. 

https://dx.doi.org/10.2139/ssrn.3546547 

Shi, F., Wang, J., Shi, J., Wu, Z., Wang, Q., Tang, Z., . . . Shen, D. (2021). Review of Artificial 

Intelligence Techniques in Imaging Data Acquisition, Segmentation, and Diagnosis for COVID-

19. IEEE Rev Biomed Eng., 14, 4–15. doi: 10.1109/rbme.2020.2987975 

Singh, R.P., Javaid, M., Haleem, A., & Suman, R. (2020). Internet of things (IoT) applications to fight 

against COVID-19 pandemic. Diabetes Metab Syndr., 14(4), 521–524. 

doi:10.1016/j.dsx.2020.04.041 

Vaishya, R., Javaid, M., Khan, I.H., & Haleem, A. (2020). Artificial Intelligence (AI) applications for 

COVID-19 pandemic. Diabetes Metab Syndr., 14(4), 337–339. doi:10.1016/j.dsx.2020.04.012 



 Journal of Leadership, Accountability and Ethics Vol. 20(5) 2023 47 

Virk, H.U.H., Lakhter, V., Tabaza, L., & George, J.C. (2020). Do we need robotics for coronary 

intervention more than ever in the COVID‐19 era? Catheter Cardiovasc Interv., 96(5). 

doi:10.1002/ccd.28949 

von Braun, J., Zamagni, S., & Sorondo, M.S. (2020). The moment to see the poor. Science, 368(6488), 

214. doi: 10.1126/science.abc2255 

Xu, B., Gutierrez, B., Mekaru, S., Sewalk, K., Goodwin, L., Loskill, A., . . . Kraemer, M.U.G. (2020, 

March 24). Epidemiological data from the COVID-19 outbreak, real-time case information. Sci 

Data, 7(1). doi: 10.1038/s41597-020-0448-0 


