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Abstract. The COVID-19 pandemic has introduced new challenges to the 
immunization sector, including highlighting already existent inequities related to 
vaccine access and delivery. Digital health solutions such as data dashboard systems 
to track and inform vaccine promotion and distribution can improve public health 
response. In this article, we review a few COVID-19 data dashboards and discuss 
how they played key roles in pandemic management. Innovative translation of their 
displays could strengthen the response to numerous public health concerns, 
including equitable COVID-19 vaccination distribution/uptake and preparedness for 
future disease outbreaks.
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1. Introduction

Immunizations remain one of the greatest success stories in public health as cost-
effective interventions, reducing morbidity and mortality from infectious diseases at the 
population level. However, barriers to vaccination are numerous and only continue to 
expand in number. Vaccine hesitancy remains a far-reaching public health concern, with 
more than 25% of Americans expressing some form of hesitancy or fear related to 
COVID-19 vaccination [1-3]. Although vaccination against COVID-19 has been shown
to markedly reduce adverse outcomes, community transmission of the virus persists as a
global concern [4]. Coupled with worries of future variants, the need for continued 
comprehensive public health response remains urgent. In response to COVID-19
pandemic, real-time data collection and dissemination have become an area of focused 
improvement for researchers. The advances in precision public health [5] and the 
digitalization of data reporting revolutionized health information systems for providers 
fighting the pandemic worldwide. Open-source web-based software allowed for efficient 
and accurate reporting of pandemic indicators such as caseload and mitigation 
measurements, extending beyond only local or regional surveillance [6]. Digital data 
dashboards were made readily available soon after the World Health Organization 
(WHO) declared the global pandemic in early 2020 [7]. Dashboards, such as the platform 
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created by data scientists at Johns Hopkins University [8], translate data to visual
representations, allowing for timely interpretation and decision making. Such 
implementations can also greatly influence the general public’s understanding of health 
information reporting and disease progression [9, 10]. COVID-19 data dashboards have 
played key roles in pandemic management and innovative translation of their displays
could strengthen the response to numerous public health concerns, including equitable 
vaccination distribution/uptake and preparedness for future disease outbreaks.

2. Methods

2.1. Search Strategy

To identify and evaluate global best practices in the utilization of digital health in 
response to the pandemic, we performed a systematic search of current literature. The 
review included a comprehensive search of two electronic databases: PubMed and 
Google Scholar. Search terms were combined and utilized based on the following 
phrases and keywords: “COVID-19”, “digital health technologies”, “data dashboards”, 
“vaccine dashboard”, “COVID-19 data dashboards”, “COVID-19 dashboard and 
vaccination uptake”, “social determinants of COVID-19 and digital health”, “social 
determinants of COVID-19 and digital health dashboard”, “digital health and COVID-
19”, and “digital health technologies and COVID-19 and/or vaccination uptake”. 
Additionally, the reference lists from selected papers were searched for possible matches
and inclusion.

2.2. Inclusion and Exclusion Criteria

Studies included were required to meet the following eligibility criteria: (1) examined 
digital health technologies (i.e. data dashboards, graphical user interfaces, open-source 
web-based software, etc.) and COVID-19 outcome and/or mitigation strategies (i.e. 
infectivity, hospitalization, morbidity/mortality, vaccination rates, etc.), and (2) were 
available in English. Studies were excluded if they neither focused on the COVID-19
pandemic, nor digital technology’s impact on pandemic response.

2.3. Study Selection, Data Extraction, and Analysis

The initial electronic database search generated articles whose titles/abstracts were 
screened by the reviewer to ensure fit to the specified eligibility criteria. The following 
data were extracted: title, lead author, publication year, study purpose, COVID-19 
mitigation strategies, practical implications of digital health technology as related to the 
pandemic and vaccination uptake, and relevant social determinants of health predictors.

3. Results

The systematic search of PubMed, Google Scholar, and reference lists of each selected 
paper yielded a total of 50 results. 22 studies were eliminated because they did not meet 
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the inclusion criteria. After title/abstract screening and full-text review, a total of 28
studies were selected for data extraction and analysis, as demonstrated in Figure 1. The 
oldest article included was published in May 2020, with the others ranging from June 
2020 to as recent as March 2022. Overwhelmingly, 100% (28 of 28) of included papers 
positively reported the use of digital health technologies or solutions for pandemic 
response. Moreover, the implementation of data dashboards for pandemic surveillance 
was found to be a dependable solution for the majority of studies (85% of 28 papers). 

Figure 1. Paper selection process

Evidence from these papers was strong in support of efficient and accurate reporting 
of epidemiological statistics via dashboards, with many describing revolutionary 
advancements in disease monitoring and surveillance. However, some papers expressed
slightly negative sentiment surrounding the use of multiple dashboards, citing 
organization and consistency concerns. Frequently reported inconsistencies across 
dashboards included vague or confusing definitions/terms, confusing use of color as 
visual identifiers, labeling and organization of statistics, and differences in collected 
metrics. Authors argue these inconsistencies affect information dissemination to the 
general public, potentially leading to confusion and uncertainty regarding the state of the 
pandemic. Additionally, more than 50% of included papers characterized the need for 
dashboard redesign to facilitate the continued fight against COVID-19 via vaccination 
promotion strategies. 15 of the 28 examined studies suggested utilizing existing digital 
infrastructure for improved surveillance of vaccine coverage rates and trends.

4. Discussion and Conclusion

While this mini-review highlights the strengths and successes of COVID-19 data 
dashboards, it also helps to uncover the need for further exploration of their actionability. 
While a handful of papers discussed the need for a deeper understanding of risk factors 
contributing to COVID-19 infection, the majority failed to address the subject. Although 
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the existing dashboards are useful, there is a gap in current literature that fails to identify 
underlying risk factors of infection, including social determinants and health inequities. 
Also, many of the existing dashboards are not customizable for different users with 
different needs, levels of knowledge, and capabilities. Future work should include a 
focus on broader dashboard incorporation of social and psychological determinants/risk 
factors. One possibility includes an explored correlation between dashboard reporting 
and vaccine hesitancy, Social Vulnerability Index (SVI), environmental factors, and 
socio-contextual barriers. Geocoding of data represented by COVID-19 dashboards 
could also help pinpoint the most vulnerable communities and aid to uncover barriers to 
vaccination. Moreover, dashboards must be standardized, so that information is 
consistent across varying platforms. Standardization could mitigate confusion amongst 
the general public when navigating not only the COVID-19 pandemic but future 
outbreaks. While we argue for standardization, it is important to note that data 
dashboards may not all follow one rigorous model. Context-specific dashboards with a 
range of focus levels are warranted in some situations. There is an opportunity to counter 
vaccine hesitancy with comprehensive data dashboard improvements accounting for 
external determinants, alongside other digital initiatives (i.e. social media campaigns, 
smartphone apps, eHealth, etc.). Optimizing successful digital health infrastructure 
surrounding data dashboards can bolster pandemic response, as well as provide the 
public health arsenal with tools to combat widespread emergencies in the future.
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