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Abstract

Background: There is an urgent need for consistent collection of demographic data on COVID-19 morbidity and mortality and
sharing it with the public in open and accessible ways. Due to the lack of consistency in data reporting during the initial spread
of COVID-19, the Equitable Data Collection and Disclosure on COVID-19 Act was introduced into the Congress that mandates
collection and reporting of demographic COVID-19 data on testing, treatments, and deaths by age, sex, race and ethnicity, primary
language, socioeconomic status, disability, and county. To our knowledge, no studies have evaluated how COVID-19 demographic
data have been collected before and after the introduction of this legislation.

Objective: This study aimed to evaluate differences in reporting and public availability of COVID-19 demographic data by US
state health departments and Washington, District of Columbia (DC) before (pre-Act), immediately after (post-Act), and 6 months
after (6-month follow-up) the introduction of the Equitable Data Collection and Disclosure on COVID-19 Act in the Congress
on April 21, 2020.

Methods: We reviewed health department websites of all 50 US states and Washington, DC (N=51). We evaluated how each
state reported age, sex, and race and ethnicity data for all confirmed COVID-19 cases and deaths and how they made this data
available (ie, charts and tables only or combined with dashboards and machine-actionable downloadable formats) at the three
timepoints.

Results: We found statistically significant increases in the number of health departments reporting age-specific data for COVID-19
cases (P=.045) and resulting deaths (P=.002), sex-specific data for COVID-19 deaths (P=.003), and race- and ethnicity-specific
data for confirmed cases (P=.003) and deaths (P=.005) post-Act and at the 6-month follow-up (P<.05 for all). The largest increases
were race and ethnicity state data for confirmed cases (pre-Act: 18/51, 35%; post-Act: 31/51, 61%; 6-month follow-up: 46/51,
90%) and deaths due to COVID-19 (pre-Act: 13/51, 25%; post-Act: 25/51, 49%; and 6-month follow-up: 39/51, 76%). Although
more health departments reported race and ethnicity data based on federal requirements (P<.001), over half (29/51, 56.9%) still
did not report all racial and ethnic groups as per the Office of Management and Budget guidelines (pre-Act: 5/51, 10%; post-Act:
21/51, 41%; and 6-month follow-up: 27/51, 53%). The number of health departments that made COVID-19 data available for
download significantly increased from 7 to 23 (P<.001) from our initial data collection (April 2020) to the 6-month follow-up,
(October 2020).

Conclusions: Although the increased demand for disaggregation has improved public reporting of demographics across health
departments, an urgent need persists for the introduced legislation to be passed by the Congress for the US states to consistently
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collect and make characteristics of COVID-19 cases, deaths, and vaccinations available in order to allocate resources to mitigate
disease spread.

(JMIR Public Health Surveill 2021;7(4):e24288) doi: 10.2196/24288
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Introduction

The COVID-19 outbreak originated in December 2019 in China.
On January 20, 2020, the Centers for Disease Control and
Prevention (CDC) reported the first confirmed COVID-19 case
in the United States in Snohomish County, Washington [1]. By
March 2020, the USA had the highest number of reported cases
and one of the highest test-positive rates globally. The USA
was initially presented with a series of time-bound public health
challenges during and immediately after that 3-month timespan,
including implementing testing processes, engaging in timely
data collection and reporting, and maintaining trust while
educating the public. As of our last data collection period
(October 24, 2020), there have been 8,469,976 confirmed cases
and 223,393 deaths in the USA, with the highest number of
newly confirmed cases reported on October 23, 2020 [2].

Since a national emergency was declared on March 13, 2020
[3], state and local health departments have not been provided
the funding or resources to collect and make surveillance data
on patient demographics, testing, hospitalizations, confirmed
cases (morbidity), and mortality available for the general public,
institutions and academic organizations to use for developing
targeted risk communication efforts and prevention policies.
The quick nature of the outbreak, in combination with a lack
of clear guidelines as to what could or should be made publicly
available led to staff at health departments working extended
hours to determine what information can be shared while
building the structure for regularly reporting COVID-19 data.

Meanwhile, interest in COVID-19 information resources
skyrocketed. Major US news websites saw 50% growth in
webpage visits, with coronavirus stories making up 10%-25%
of pageviews [4,5]. In March 2020, English Wikipedia
pageviews rose from 1.6 million to 146 million, primarily on
pages about (1) COVID-19 and SARS-CoV-2 virus, (2) outbreak
data related to particular regions, (3) celebrities and public
figures who tested positive for COVID-19, and (4) other relevant
pages discussing topics such as lockdowns and the
socioeconomic impact of the pandemic [6].

Because the prevention of COVID-19 requires global
participation in prevention efforts, with one infected person
having the ability to lead to large clusters of infection, it is likely
that confusing, missing, or otherwise inaccessible COVID-19
data acts as a data void [7,8] and contributes to the broader
COVID-19 infodemic—or an increased spread of a disease due
to growing misinformation on the internet that either fills in the
gaps or outpaces trustworthy and reliable sources. A 17-year
old launched an online COVID-19 tracker called ncov2019.live
[9] in December 2019, while the available data were still scarce;
the website garnered millions of visits internationally [10].

Citizens tend to lose confidence in public response due to gaps
in how democracies communicate with the public, particularly
when social distancing becomes voluntary and does not rely on
state orders.

In response to this need, agencies and institutions have built
dashboards based on official government reports and various
newspapers sources. For instance, the COVID Tracking Project
at The Atlantic [11] was built using official governmental
reports, and the Johns Hopkins University COVID-19
Dashboard [12] was built using estimates based on various news
and official reports. At their peaks, these dashboards saw over
a billion visitors daily [11,12]. However, inconsistent reporting
makes it difficult to accurately track and compare surveillance
data on the pandemic across US states. For example, several
popular sites (Google, Twitter, and Facebook) provide real-time
information from the CDC or from data aggregate websites
when users explore COVID-19–related topics. However, due
to differences in reporting, data are typically limited to statewide
or national case counts and rates [11,12]. Global comparisons
are also difficult owing to challenges in reporting and making
data publicly available. The World Health Organization (WHO)
reports cumulative and newly reported confirmed COVID-19
cases and deaths by region on a weekly basis [13]. However,
the definitions for confirmed cases or deaths differ by country,
and the WHO does not publicly report or make available any
additional data on sociodemographic characteristics to make
between-country comparisons [14,15].

Barriers to data availability are numerous and include time and
effort toward data synchronization and sharing; the need for
sufficient platforms that facilitate sharing in ways that promote
awareness but do not risk identification; and accuracy of
metadata in addition to ethical, political, and legal boundaries
(S. C. Clarke, MLIS, unpublished data, August 2019). Although
case surveillance data collection and reporting internally to
health departments tend to be executed in a well-structured
format, these standards should be extended and translated into
public reporting [16]. Having data available during disease
outbreaks builds trust [17] and invokes the four ethical principles
of social value, respect, justice, and transparency (S.C. Clarke,
MLIS, unpublished data, August 2019). Data can be made
available at individual-level, population-level, and
exposure-level, each of which, if shared in measured ways with
appropriate groups, is crucial for the prevention of sluggish
response times and unnecessary suffering and death.

Throughout the initial spread of COVID-19 in the USA,
reporting at the population-level (and exposure-level) was
inconsistent, with many data points unreliable or unavailable
[18]. Those that were provided were presented on health
department websites in portable document format (PDF) files
with file names that did not clearly express that the files
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contained incidence data. Moreover, there were issues with data
being conflated as were the results of serology and virology
tests on the websites of the CDC and various state health
departments [19,20]. Demographic data were largely unavailable
at all reporting levels, and, when present, incongruent reporting
of age, sex, race, and ethnicity of cases and deaths contributed
to the COVID-19 infodemic.

Therefore, not only is there an urgent need for a unified
collection of demographic data on COVID-19 morbidity and
mortality statistics, but data also need to be shared in open and
accessible ways. Open and accessible data sharing allows for
health educators, researchers, and lawmakers to calculate
accurate statistics for implementing targeted interventions for
specific states and develop policies to mitigate the spread and
impact of the virus [21]. Integrating open and accessible data
sharing also prevents issues of access that often come with
charts and dashboards for those with visual impairment or
cognitive disabilities (eg, dyslexia). The open data movement
is a global attempt to make data freely available in a format that
can be reused in machine-actionable downloadable formats by
others [22]. Those opposed to providing open data highlight the
significant number of resources needed to develop and maintain
databases and concerns about legal and ethical issues with data
sharing. However, there are several benefits to providing open
data for public health that can directly improve data reporting
and availability for the COVID-19 pandemic. For example,
providing open data will allow for increased opportunity for
early detection, improve real-time response, inform interventions
and policy decisions, improve accountability, and enable
transparency [22].

Due to mounting demands for transparency, on April 21, 2020,
House of Representatives (HR) 6585, the Equitable Data
Collection and Disclosure on COVID-19 Act was introduced
into the Congress, with support from the American Public Health
Association, to mandate the collection and reporting of
demographic COVID-19 data on testing, treatment, and deaths
by race, ethnicity, sex, age, disability, primary language,
socioeconomic status, and county [23]. The bill states that the
secretary of the US Department of Health and Human Services
and the director of the CDC must make data publicly available
on the CDC website. The bill recommends collecting data on
race and ethnicity in line with other federal standards, including
the Office of Management and Budget’s (OMB) guidelines for
collecting data pertaining to race (White, Black or African
American, Asian, American Indian or Alaskan Native, Native
Hawaiian or Other Pacific Islander) and ethnicity (Hispanic or
Latino, not Hispanic or Latino) [24]. Although this bill has not
been passed as of the latest writing of this manuscript (January
20, 2021), its introduction laid the groundwork for greater
exposure on the need for consistent demographic data linked
with COVID-19 morbidity and mortality to be reported at the
state level and be made openly accessible for the public research
institutions, academic organizations, and the general public.
There is a need to determine how its initial introduction into
the Congress has impacted how data have been reported and
made available by health departments during this rapidly
changing pandemic.

To address this need, this study aimed to determine the
consequence of a lack of standard reporting guidelines for US
health departments. Our specific aims were to evaluate
immediate and 6-month statewide differences in (1) reporting
of demographic data for confirmed COVID-19 cases and deaths
and (2) public availability of data by charts or tables only,
dashboards, and machine-actionable datasets due to increasing
public pressure for greater transparency.

Methods

Data Collection
We reviewed the websites of local health departments from all
50 states and Washington, District of Columbia (DC), to
determine how COVID-19 data were made available to the
general public, health educators, and researchers and to identify
which demographic data were reported. In order to determine
the immediate actions being taken in reporting and to determine
changes in reporting over time, data were collected and reviewed
before (April 13-20, 2020), immediately after (April 27-28,
2020), and 6 months after (October 23, 2020) the introduction
of the Equitable Data Collection and Disclosure on COVID-19
Act on April 21, 2020.

Data Reporting
We evaluated how each US state reported demographic
characteristics of laboratory-confirmed COVID-19 cases and
deaths. Variables were created to determine whether each state
or municipality reported data on age (varying age groups), sex
(including male and female), and race or ethnicity (none, race
and ethnicity separated, or race and ethnicity as a combined
measure) for confirmed COVID-19 cases and deaths. We also
evaluated whether race and ethnicity data were reported based
on federal reporting standards set for by the OMB, which
includes the identification of White, Black or African American,
Asian, American Indian or Alaskan Native, Native Hawaiian
or Other Pacific Islander race and Hispanic or Latino ethnicity
[24].

Data Availability
Data availability is described as “the degree of convenience for
users to obtain data and related information….[and] includes
the difficulty level that users may experience when accessing
data” and its timeliness [25]. A data quality indicator should
incorporate existence of a specific data component, data
availability at a specific geographical scale, relevance to the
users’needs and “data quality components that are used to build
a composite index in which indicator quality is assessed under
a scoring system” [25]. As a result, we created a data availability
score to compare how each US state made data available to the
public, to researchers, journalists, and public health
professionals. The frequency of reporting was not analyzed, as
states were reporting new data daily despite technical
difficulties. A Likert scale of 1 to 4 was developed, with the
following options: 1=totals only (COVID-19 cases and deaths);
2=charts and figures showing disaggregation of any kind; 3=
interactive dashboards; and 4=machine-actionable data (ie, data
downloadable in a format readable by data analytics software).
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Statistical Analysis
Descriptive statistics (frequencies and percentages) were used
to present data reporting characteristics by each state in tabular
and visual formats. McNemar tests were used to determine
significant (P<.05) changes in COVID-19 morbidity and
mortality data reporting and availability by health departments
before and immediately after as well as before and six months
after the introduction of the Equitable Data Collection and
Disclosure on COVID-19 Act on April 21, 2020. Analyses were
conducted using STATA 14.0 (StataCorp LLC) [26].

This secondary study did not involve human subjects; therefore,
institutional review board approval was not required.

Results

The data availability scores for each state and how data were
reported before and immediately after the Equitable Data
Collection and Disclosure on COVID-19 Act was introduced
into the Congress are illustrated in Figure 1.

Statistical comparisons of how data were reported for confirmed
COVID-19 cases and deaths and made available to the public
before, immediately after, and 6 months after the introduction
of the Equitable Data Collection and Disclosure on COVID-19
Act are presented in Table 1. From April 13 to 20, 2020, 46 of
51 (90.2%) health departments reported age-specific data for
confirmed COVID-19 cases but only 25 of 51 (49%) health
departments reported age-specific data for patients who died
due to COVID-19. There was a statistically significant increase
in the number of health departments that reported confirmed
COVID-19 cases immediately after and 6 months after the act

was introduced (50/51, 98%, P=.045) and COVID-19 deaths
by age immediately after the act was introduced (35/51, 69%,
P=.002) and 6 months later (39/51, 76%, P=<.001). Despite
these significant increases, differences still remained between
states in the ways that age was reported. For example, the health
department of California reports the following age groups for
confirmed cases and deaths: 0-17 years, 18-49 years, 50-64
years, and 65 years and older [27]. The health department of
Texas reports the age groups for COVID-19 cases and resulting
deaths across multiple categories: <1 year, 1-9 years, 10-19
years, 20-29 years, 30-39 years, 40-49 years, 50-59 years, 60-64
years, 65-69 years, 70-74 years, 75-79 years, and 80 years and
older [28]. From April 13 to 20, 2020, only 21 of 51 (41%)
health departments reported the sex of COVID-19 deaths. This
number rose after the introduction of the legislation (30/51,
59%, P=.003) and 6 months later (36/51, 71%, P<.001).
Significant increases were found in the number of health
departments reporting the race or ethnicity for confirmed cases
and deaths (P<.001) immediately after (P<.001 confirmed cases;
P<.001 deaths) and 6 months after (both P<.001) the
introduction of the legislation on April 21, 2020. Moreover, the
number of health departments that reported race or ethnicity
data using federal standards more than quadrupled over the
6-month data collection period, that is, from 10% (5/51) to 53%
(27/51; P<.001). Prior to the introduction of the legislation, a
majority (35/51, 69%) of state health departments provided
COVID-19 surveillance data using dashboards, but only 7 (14%)
of 51 health departments provided machine-actionable data that
could be downloaded and used for additional reporting and
analyses by public health researchers. Six months later, 23 (45%)
of 51 health departments made their data available to the public
for download (P<.001).
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Figure 1. Demographic COVID-19 data reported by state public health departments of the Unites States (A) before, (B) immediately after, and (C) 6
months after the introduction of the Equitable Data Collection and Disclosure on COVID-19 Act. Data availability scores: 1=totals only (confirmed
cases and deaths in the state); 2=figures or web tables showing disaggregation of any kind; 3=interactive dashboards; and 4=machine-actionable data.
Disaggregation types available: A=ASR (age, sex, race), B=AS (age and sex), C=A (age), D=R (race).
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Table 1. Statistical comparisons of data reported before (pre-Act), immediately after (post-Act), and 6 months after (6-month follow-up) the introduction
of the Equitable Data Collection and Disclosure on COVID-19 Act (N=51).

P valuebValue, n (%)Data reported

6-month follow-upPost-ActPre-Act

Agea

.04550 (98)50 (98)46 (90)Confirmed cases

<.00139 (77)35 (69)25 (49)Deaths

Sexa

.04549 (96)48 (94)45 (88)Confirmed cases

<.00136 (71)30 (57)21 (41)Deaths

Race and ethnicitya

<.00146 (90)31 (61)18 (35)Confirmed cases

<.00139 (77)25 (49)13 (24)Deaths

<.00127 (53)22 (43)5 (10)OMBc standards

Data availability

<.0012 (4)9 (18)9 (18)Charts or tables only

<.00126 (51)31 (61)35 (69)Dashboardsd

<.00123 (45)11 (22)7 (14)Machine-actionablee

aData collection for age, sex, and race and ethnicity for confirmed COVID-19 cases and deaths took place during April 13-20, April 23-27, and October
23, 2020.
bMcNemar test results reported for pre-Act and 6 months post-Act comparisons.
cOMB: Office of Management and Budget.
dDashboards in addition to charts and tables.
eMachine-actionable data in addition to charts and tables.

Discussion

Principal Findings
The purpose of our study was to describe and compare how US
state and Washington, DC, health departments reported
COVID-19 confirmed cases and deaths and made data available
to the public. Demographic characteristics and data availability
were analyzed and compared before, immediately after, and 6
months after the legislation (Equitable Data Collection and
Disclosure on COVID-19 Act on April 21, 2020) was proposed,
urging consistent collection and reporting of certain COVID-19
data [24]. Reporting of data based on race and ethnicity showed
the greatest increase over the given time period. Three main
findings were observed.

First, we found a significant increase in the number of states
reporting COVID-19 surveillance data disaggregated by race
and ethnicity during our study period. In addition to the
presentation of a new legislation, this is likely due to the
growing media coverage spotlighting this gap in reporting [29].
Illinois became one of the first US states to report race and
ethnicity data on confirmed COVID-19 cases on March 26,
2020 [30]. Comparable data from the state of Connecticut are
the only estimates published in the medical literature thus far
[31]. Although we found that a significantly higher number of
states reported racial and ethnic breakdowns based on federal

standards, only half of them (27/51, 53%) reported it using the
OMB guidelines. The racial and ethnic composition of the US
population has significantly changed since the federal standards
were implemented in 1997, and within-group differences (eg,
West African Black, Southeast Asian, or Arab White) were not
available using these categorizations. Nonetheless, there is a
need for consistent reporting and availability of racial and ethnic
data across states to use as a baseline that can be expanded to
identify disparities in racial and ethnic subgroups. Although
states have made progress in the collection of racial and ethnic
data for confirmed COVID-19 cases, hospitalizations, and deaths
among populations that are non-Hispanic Black or African
American, Hispanic or Latino, and Asian, smaller groups such
as Native Hawaiian and Pacific Islander populations are often
neglected or categorized as “other” despite the OMB guidelines
[32]. As of August 13, 2020, only 20 (39%) of 51 health
departments reported Native Hawaiian and Pacific Islander
estimates based on federal regulations. There is an urgent need
for US states to collect and report fully representative
COVID-19 morbidity and mortality data by race and ethnicity
so that resources can be allocated and policy decisions can be
improved for minority groups disproportionately affected by
COVID-19.

Second, we found a significant increase in the number of states
reporting COVID-19 surveillance data based on age. With age
being one of the first identified risk factors for COVID-19
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complications, it is surprising that this has not been reported
consistently for confirmed cases and deaths since the start of
the COVID-19 pandemic. Despite the need for reporting this
data, researchers have cautioned that emphasizing on
chronological age can be detrimental to older adults. In a recent
editorial, Ayalon and colleagues [33] highlighted that the focus
on reporting COVID-19 case data by chronological age only
can lead to a parallel epidemic of discrimination, increasing
societal age divisions between the young and old, and ethical
challenges among overburdened health care systems.
Nonetheless, media reports have consistently focused on the
need for older adults to stay at home and for younger individuals
to contribute to social distancing in order to protect older adults
[33]. Studies are underway to determine the beneficial and
detrimental effects of social distancing by measuring changes
in loneliness, communication, and physical contact among close
family and friends before and after social distancing measures
were established [34]. As states move to report more accurate
data on age, researchers on aging caution against reporting
chronological age as a risk factor using arbitrary cutoffs, but in
conjunction with other factors such as chronic illness and
comorbidities. In this study, we did not systematically collect
data on the number of states that reported pre-existing conditions
of confirmed COVID-19 cases and deaths in, and this data has
been rarely collected and reported in the context of age of
patients. If the Equitable Data Collection and Disclosure on
COVID-19 Act is passed by the Congress, the CDC will be
required to report this information [23]. If this data is made
openly available and accessible, further clarification of risks
among individuals of all ages can be more accurately explained.

Third, we found a significant increase in the number of states
that provided machine-actionable data immediately after and 6
months after the introduction of the legislation. Most states
(49/51, 96%) had interactive dashboards available, whereas
only 23 states and Washington, DC, (45%) had
machine-readable morbidity and mortality data available (in
addition to their dashboards). Dashboards were created through
data visualization tools and geographic information system
software and have become a modern way to present basic
epidemiologic data that tracks disease by location, which has
been used for centuries. The most well-known dashboard that
presents US COVID-19 data is not from a public health
department, but from Johns Hopkins University [35]. The
dashboard was developed and first made available to the public
on January 22, 2020; it has since received billions of views and
shares on social media platforms and has been recognized by
several media outlets. In March 2020, with 4.56 billion feature
requests, the Johns Hopkins University COVID-19 Dashboard
outpaced Pokémon Go, the mapping software by Esri’s formerly
most popular map [36]. An initial limitation of this data source
was its inability to provide this information at the local level in
combination with national and international surveillance.
However, county-level data are now available [37]. Despite the
value that dashboards provide to the public for tracking and
mitigating the spread of disease, there is a need to go beyond
visualizations and provide open data for researchers and policy
makers to fully capture health disparities in real time. As
previously mentioned, if the Equitable Data Collection and
Disclosure on COVID-19 Act is passed, the CDC will be

required to collect and provide this information [23]. If the
infrastructure is not put in place for the CDC to collect this
information in a unified manner, there will be a need for other
national surveys such as the National Health Interview Survey
collected by the National Center Health Statistics to be revised
to include variables to identify these health indicators.

In addition to the three main findings described above, this study
revealed other areas that are currently lacking in reporting of
data. The majority of data reported are still being provided as
counts. In addition to the need for disaggregation, states are far
from data reporting using key epidemiological concepts such
as population attack rate, case fatality rate, and models of
COVID-19 incidence that include estimates of untested cases;
these data points are necessary to enable policy decisions [21].
More advanced methods of reporting are also needed to make
more meaningful comparisons between states and at the
international scale. Differences in reporting data on COVID-19
confirmed cases and deaths across countries have made standard
epidemiological comparisons more difficult. For example,
Belgium includes all deaths that have COVID-19 suspected as
a contributing cause, translating to considerably higher mortality
rates than those reported by other countries [14]. Countries
without widespread testing for COVID-19 may also report
higher mortality rates due to smaller denominators of total
confirmed cases, yet lower overall case fatality rates. Differences
in case fatality rates may also be due to national differences in
public health infrastructure, policy interventions, comorbidities,
and sociodemographic factors [15]. Calculating excess all-cause
mortality during the COVID-19 pandemic may be a more
comprehensive way of making comparisons of the impact of
COVID-19 on deaths both within and between countries [38].

At the end of our data collection period, only Hawaii, Indiana,
Kansas, North Carolina, and Utah reported race or ethnicity
rates to population (5/51, 10%), and only the state health
department of California reported race and ethnicity data on
confirmed COVID-19 cases and deaths in comparison with the
corresponding percentages of the population [39]. A recent
report by Resolve to Save Lives, an initiative endorsed by Trust
for America’s Health, the American Public Health Association,
Association of Schools & Programs of Public Health, and Johns
Hopkins Bloomberg School of Public Health, developed 15
essential indicators representing 780 data points stratified by
sex, age, and race and ethnicity as best practices for collecting
and presenting data on COVID-19 surveillance dashboards. As
of July 2020, at least 60% of the recommended data points were
not reported by dashboards in some way [40].

Limitations
Although our pre-post analysis showed significant improvements
in state-level data reporting before and after the introduction of
the Equitable Data Collection and Disclosure on COVID-19
Act, our results do not account for other factors, such as media
coverage and improved knowledge of the disease. Therefore,
we recognize the significant improvements may not directly
represent causality. The biggest limitation of this study was
information bias due to the rapid changes in reporting of
surveillance data on a daily basis. States reported different case
and death counts for each day, but case counts often increased,
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sometimes dramatically, and decreased at times, due to new
count standards, data maintenance, and weekends and holidays.
There was also variability in the ways the states reported
demographics. For example, although several states reported
age, sex, and race and ethnicity data from April 13-20, 2020,
the way the data were reported varied between cases and deaths.
The Equitable Data Collection and Disclosure on COVID-19
Act calls for morbidity and mortality surveillance data to be
collected by sex, age, race and ethnicity, primary language,
socioeconomic status, disability, and county [23]. Our study
was limited to differences by sex, age, and race and ethnicity.
However, we hope to explore how other data on primary
language, socioeconomic status, chronic disease, and disability
are reported and made available in future studies.

Conclusions
The variation in reporting practices at both state and local levels
indicate a need for standardized reporting across the US and for
a national infrastructure for monitoring, auditing, and evaluating
the quality of data reporting by states and subregions. The
improvement in data reporting can be attributed to several
factors, including increased clarity and capability of sharing
data along with public demand for improved reporting; however,
the need continues and includes additional stratification to
provide more data points, including hospitalizations and hospital
availability as well as COVID-19 vaccine availability and rates
of vaccination among populations.

Despite numerous barriers to data sharing—which include
technical, motivational, political, economic, legal, and ethical
barriers (S. C. Clarke, MLIS, unpublished data, August 2019),
policy makers must set reporting requirements for local public
health agencies to determine what data should be made publicly
available and how the data should be communicated to the
public. Furthermore, in line with the open data movement, if at
all possible, data should be shared in machine-actionable
formats, allowing others to explore the data for spotting new
trends and early detection, informing decision-making, and
ensuring transparency and accountability.

Having standardized methods of counting, calculating, and
reporting incidence can prevent future disagreements about data
accuracy [41]. Two areas of particular importance are rates,
rather than solely raw numbers, of confirmed cases and deaths
provided by complete and consistent age, race, and ethnicity
desegregation, as this can guide public response and resource
allocation, especially as vaccinations become available for an
increasing number of people. As vaccines are distributed and
administered using different criteria and with differing uptake
in various populations, websites reporting COVID-19 data and
progress continue to be exceedingly useful as a primary source
for the public to continually stay informed. Moreover, there is
an urgent need for the legislation to be passed for all US states
to consistently collect and make characteristic data of confirmed
COVID-19 cases and deaths publicly available in order to
allocate resources to mitigate the spread of the disease.
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