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Abstract
The US health care response during the early stages of the COVID-19 pandemic unveiled challenges in public health reporting systems and 
electronic clinical data exchange. Using data from the 2020 and 2022 American Hospital Association information technology supplement 
surveys, this study examined US hospitals’ experiences in public health reporting, accessing clinical data from external providers for COVID- 
19 patient care, and their success in reporting vaccine-related adverse events to relevant state and federal agencies. Results showcase 
significant disparities in reporting practices across government levels due to inconsistent requirements. Although many hospitals leaned 
toward automated data transmission, a substantial portion continued to depend on manual processes. Pertaining to electronic clinical data, 
while entities like large commercial laboratories outperformed others, a considerable number were sluggish in delivering critical information. 
Moreover, a small percentage of hospitals reported challenges in recording vaccine-related adverse events, emphasizing the need for 
transparent reporting systems. The study underscores the necessity for standardized reporting protocols, explicit directives, and a pivot from 
manual to automated processes. Tackling these challenges is pivotal for ensuring prompt and reliable data, bolstering future public health 
responses, and rejuvenating public trust in health institutions.
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Introduction
In the initial phase of the COVID-19 pandemic, the US health 
care system faced 2 pivotal challenges. First, public health re
porting systems struggled to provide real-time data to key 
decision-makers, mainly due to data interoperability and 
analytical shortcomings. From March 2020 onward, both 
the Department of Health and Human Services and the 
Centers for Disease Control and Prevention mandated US hos
pitals to consistently report daily on COVID-19 cases. 
Concurrently, state and local health agencies set forth their 
data requirements, focusing on hospital capacities and sup
plies. These reporting obligations were instrumental for gov
ernmental monitoring, informed resource distribution, and 
public awareness.1,2

The second significant challenge centered on the efficient ex
change of patient data for COVID-19 treatment. Given the 
constraints on hospital resources, most patients were directed 
to seek hospital care only with severe symptoms. Many had 
previously seen other health care providers for initial evalua
tions and treatments. For hospitals, obtaining detailed elec
tronic clinical records from outside sources was crucial for 
continuous patient care, particularly given the virus' acute na
ture and the rapid progression of symptoms in some patients.

Acknowledging these challenges, President Biden desig
nated the enhancement of public health reporting and data 
sharing as a prime focus for the Office of Science and 
Technology Policy in 2021.3 The National Academy of 
Medicine echoed these sentiments, criticizing the health sector 
for its disjointed and inefficient data-exchange mechanisms.4

Despite the pressing nature of these challenges, there is a gap 
in the literature. Few studies have explored hospital experien
ces with public health reporting and their access to external 
electronic clinical data during the pandemic in depth. Our 
study aims to fill this void. We seek to offer insights to improve 
public health reporting systems, enhance pandemic response, 
and align with federal goals for data interoperability, like those 
outlined in the Office of the National Coordinator for Health 
Information Technology (ONC) Certification Program Final 
Rule.

Our study addresses several key questions. We examined 
the levels of public health agencies—federal, state, and local 
—to which each hospital was required to report capacity 
and supplies data, evaluated the uniformity of reporting cri
teria across governmental tiers, identified the reporting chal
lenges faced, and analyzed the actual reporting methods 
hospitals used: automated, manual, or a combination. We 
also evaluated how effectively vaccine-related adverse events 
were reported. On the clinical information front, our focus 
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was on understanding hospitals’ accessibility to data, identify
ing which types of data were more readily available, and dis
cerning the efficiency of different providers in transmitting 
this information. The emphasis on electronic data is rooted 
in its ability to integrate seamlessly, crucial for swift diagnoses 
and treatments.

Data and methods
This economic evaluation followed the Consolidated Health 
Economic Evaluation Reporting Standards reporting guide
line. Since 2008, the American Hospital Association (AHA) 
in conjunction with the ONC has annually conducted a health 
care information technology (IT) survey. This survey gauges 
technology adoptions within hospitals and has been widely 
used in prior research.5-8

Each US hospital's chief executive officer received an invita
tion to participate in the survey, irrespective of their AHA 
membership status. The individual most informed about the 
hospital's health IT, usually the chief information officer, 
was asked to submit the data, either through a mailed survey 
or a secure online platform. To boost the response rate, 
follow-up mailings and phone calls were made to those who 
initially did not respond.9

Amid the COVID-19 pandemic, the 2020 AHA IT survey 
incorporated questions concerning hospital capacities for re
porting to public health agencies and their experiences sharing 
COVID-19 data across institutions. Although slated for 2020, 
the survey was executed from April to October 2021. Given its 
real-time inquiry approach, responses were considered by the 
ONC as pertaining to 2021.9 Consequently, the 2021 IT sur
vey was skipped. The 2022 iteration pivoted its emphasis to
wards the social determinants of health and interoperability, 
retaining only a few COVID-19–specific queries. We utilized 
both datasets to assess hospitals’ dealings with COVID-19.

The 2020 IT survey received responses from 2885 hospitals, 
corresponding to a response rate of 54% for nonfederal acute 
care hospitals.10 The 2022 IT survey was conducted from July 
to December 2022 and received responses from 3127 hospi
tals, representing a nearly 60% response rate for nonfederal 
acute care hospitals.11

In addition to the data from the 2020 and 2022 AHA IT sur
veys, we also incorporated information from the 2021 AHA 
annual survey to examine reporting differences across various 
hospital characteristics, such as ownership, system affiliation, 
and geographic location (rural vs urban). This comprehensive 
approach allowed us to explore not only the baseline techno
logical capabilities of hospitals but also how these capabilities 
intersect with other institutional factors.

Additionally, we linked hospitals’ reporting differences to 
their adoption of electronic health records (EHRs) and tele
health offerings, based on data from the 2019 AHA IT survey, 
as outlined by Jiang et al.12 This multifaceted data integration 
provides a richer understanding of how diverse hospital char
acteristics and technological adoptions impact COVID-19 re
porting practices.

Results
Table S1 shows that hospitals that responded to the AHA IT 
surveys tend to be larger, more likely to be nonprofit, system- 
affiliated, teaching hospitals, and located in urban areas com
pared with nonresponding hospitals. In the 2020 survey, out 

of 2885 hospital respondents, a significant commitment to 
public health reporting is evident. Figure S1 underscores that 
85% of hospitals relayed their capacity and medical supplies 
data to federal public health agencies. Simultaneously, an 
even higher 93% reported to state agencies. On the local level, 
just over half, at 51%, provided this critical information to 
their respective local public health entities. It is noteworthy 
that, amidst the COVID-19 pandemic, nearly half of all par
ticipating hospitals adhered to mandates by reporting to all 
3 tiers of public health agencies.

However, while many hospitals are actively reporting, the 
standardization across agency requirements presents chal
lenges. According to Figure S2, only a modest 18% of hospi
tals found the directives to be completely consistent across 
different government agencies. A majority, representing 
66%, felt there was some degree of similarity, but not com
plete alignment. More disconcertingly, 16% of hospitals per
ceived the requirements from different levels as disparate, 
highlighting either noticeable differences or a complete lack 
of similarity.

Diving deeper into the challenges hospitals faced when re
porting capacity and supplies data to public health agencies re
veals specific hurdles across local, state, and federal levels 
(Figure 1). A notable 59% of hospitals indicated difficulty ob
taining data when reporting to federal agencies, followed 
closely by 57% facing the same challenge at the state level 
and 26% at the local level. Inconsistencies in the definitions 
of reporting elements presented significant challenges as 
well, with 53% of hospitals highlighting this issue at the fed
eral level, 50% at the state level, and 25% locally.

Furthermore, a lack of submission templates was another 
obstacle, identified by 43% of hospitals for state reporting, 
31% for federal, and 23% at the local level. Ambiguous in
structions posed problems for 42% of hospitals when interact
ing with state entities, 39% with federal agencies, and 19% at 
the local tier. Last, the inclusion of irrelevant measures in the 
reporting requirements was cited by 25% of hospitals at the 
federal level, 24% at the state level, and 11% locally.

Interestingly, across all challenges, reporting to local gov
ernments generally appeared to be less burdensome than at 
the state and federal tiers, highlighting a potential disparity 
in reporting standards and practices across these different gov
ernmental levels.

The AHA IT surveys discerned the varied methods that hos
pitals use to submit data to public health agencies. Among these, 
they identified an “Automated” mode, where data generated 
from EHRs are sent directly and electronically to the public 
health agency. In contrast, the “Manual” method entails proc
esses like chart abstraction, with data being either faxed or 
manually input into a designated portal. Additionally, there ex
ists a “Mixed” mode, which combines both automated and man
ual processes; for instance, files might be electronically generated 
from the EHR but would require manual intervention to trans
mit to the public health agency.

Based on the results from both the 2020 and 2022 surveys, 
there is a clear shift in hospital data submission practices. By 
2022, hospitals predominantly using the “Automated” ap
proach increased to 23%, up from 18% in 2021. This uptick 
is observed alongside a decrease in the usage of the “Mixed” 
approach, which dropped from 51% in 2021 to 45% in 
2022. Meanwhile, the utilization of the “Manual” method re
mained steady, representing about 32% of hospitals in both 
years, as detailed in Figure 2.
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Figure S3 displays hospitals’ responses to their success in 
submitting vaccine-related adverse events to relevant state 
and federal agencies, such as the Centers for Disease Control 
and Prevention (CDC) Vaccine Adverse Event Reporting 
System. A total of 48% of hospitals “strongly agreed” and 
40% “agreed” with the statement. Meanwhile, 8% responded 
neutrally, as “neither agree nor disagree.” Notably, 4% either 
“disagreed” or “strongly disagreed.” Given that the survey 
predominantly involved larger hospitals in urban areas, the 
broader hospital population might have a higher proportion 
facing challenges in reporting adverse vaccine events.

In Figure 3, hospitals’ responses to their capacity for elec
tronically receiving vital information from external providers 
for COVID-19 treatment between 2021 and 2022 are pre
sented. Those agreeing with the statement, either “strongly” 
or just in agreement, saw an increase from 38% to 39%. 
Neutral responses, or “neither agree nor disagree,” increased 
from 28% to 40%. In contrast, hospitals that “disagreed” 
or “strongly disagreed” decreased collectively from 34% in 
2021 to 21% in 2022.

Figure 4A displays the percentages of hospitals that frequent
ly receive specific types of clinical information electronically 
from external sources for COVID-19 treatment. Medications 
top the list with 48% availability, while images are at the bot
tom with 20% availability. For other clinical data types, such 

as laboratory results, diagnoses, problem lists, immunization 
details, and clinical notes, all register above 40%.

Figure 4B reveals that 41% of hospitals consistently receive 
external COVID-19 test results electronically from large com
mercial laboratories. In contrast, just one-quarter of the hospi
tals reported similar electronic availability from other hospitals 
and small/independent/regional laboratories. Further down the 
list, public health laboratories provided consistent electronic re
sults to 17% of hospitals, traditional ambulatory providers to 
12%, and emerging test providers trailed at 9%.

The COVID-19 reporting questions in our study primarily 
reflect hospitals’ external environments rather than their in
ternal resources or technical capacities. However, 2 questions 
are exceptions: the methods that hospitals use to report cap
acity and supplies data to public health authorities and their 
success rate in submitting COVID-19 vaccine–related adverse 
events to government agencies. We first linked the responses to 
these questions with hospitals’ EHR adoption and telehealth 
services. Table S2 demonstrates a notable correlation between 
comprehensive EHR system adoption and more efficient re
porting practices. Hospitals with comprehensive EHR systems 
were more likely to automate reporting of capacity and sup
plies data to public health agencies (21% vs 9% in hospitals 
without such systems) and were more effective in submitting 
COVID-19 vaccine–related adverse events (91% vs 84%).

Figure 1. Hurdles encountered in reporting capacity and supplies data to public health agencies (%). Source: the 2020 AHA IT supplement survey 
conducted in 2021. The non-missing hospitals in each category: federal (2457), state (2679) and local (1477). Abbreviations: AHA, American Hospital 
Association; IT, information technology.

Figure 2. Mode of reporting capacity and supplies data to public health agencies (%) in 2021 vs 2022. Source: derived from the 2020 (conducted in 2021) 
and 2022 AHA IT supplement surveys. In the 2020 survey, 2029 hospitals provided non-missing responses to the capacity question. In the 2022 survey, 
this number was 2047. Abbreviations: AHA, American Hospital Association; IT, information technology.
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Additionally, hospitals offering telehealth services displayed 
superior reporting capabilities. They were more likely to use 
automated systems for reporting capacity and supplies data 
(21% vs 7% for hospitals not offering telehealth) and had a 
higher success rate in submitting COVID-19 vaccine adverse 
event reports (90% vs 85%).

These findings underscore the significant role of advanced 
technology adoption in enhancing hospital reporting effi
ciency, especially during the COVID-19 pandemic.

Furthermore, our analysis extends to reporting practices 
across different hospital characteristics. Table S3 shows 
that system-affiliated hospitals were more likely to automate re
porting of capacity and supplies data (19% vs 13% for stand- 
alone hospitals) and had a higher success rate in submitting 
COVID-19 vaccine adverse events (91% vs 80%). Rural hospi
tals, in contrast, were less likely to use automated systems for 
reporting (10% vs 19% for urban hospitals) and had a lower 
success rate in submitting vaccine adverse events (82% vs 
89%). Ownership also influenced reporting practices; nonprofit 
hospitals more frequently used automated reporting (23% com
pared to 3% for for-profit and 14% for government hospitals). 
The success rate for submitting vaccine adverse event reports 
was similar between nonprofit and for-profit hospitals (90% 
vs 91%), but higher than in government hospitals (79%).

These data highlight how hospital characteristics, in con
junction with technological capabilities, play a crucial role in 
reporting efficiency during health crises like the COVID-19 
pandemic.

Discussion
To fortify the current public health reporting ecosystem, a 
more comprehensive and coordinated policy approach is im
perative. The inconsistency in requirements across different 
government levels presents a clear opportunity for policy mak
ers to introduce harmonized reporting standards. By doing so, 
they can reduce the administrative burden on hospitals, allow
ing them to channel more resources towards immediate pa
tient care.

Furthermore, given President Biden's emphasis on improv
ing public health reporting and the National Academy of 
Medicine's critiques, there is an evident mandate to streamline 
the electronic data-exchange process. Encouraging a shift 

from manual to automated processes should not just be a rec
ommendation but a policy priority. Speedy, reliable data are 
paramount during public health emergencies, and manual 
processes, as shown by the persistence over 2 years, can inhibit 
rapid response.

Moreover, the government, in collaboration with health 
care institutions, should consider investing in training and in
frastructure to enhance the electronic exchange of clinical 
data. The fact that crucial data like images are less accessible 
is a significant concern and points towards the need to upgrade 
current IT infrastructures and systems in hospitals.

Our study's findings, highlighting the significant impact 
of advanced EHR systems and telehealth capabilities on 
COVID-19 reporting efficiency, further reinforce this argu
ment. Policy efforts encouraging the adoption of these tech
nologies can substantially improve public health reporting. 
The higher reporting efficiencies in system-affiliated and non
profit hospitals offer insights for best practices, while the chal
lenges in rural hospitals underscore the need for targeted 
support and infrastructure investment.

Last, public trust is the cornerstone of an effective health re
sponse, especially during pandemics. The challenges or fail
ures noted by a small percentage of hospitals in reporting 
vaccine-related adverse events underscore the need for a ro
bust and transparent reporting system. Policy makers should 
be cognizant of this and work on building systems that ensure 
that every adverse event is captured and addressed. The vari
ation in reporting practices across different hospital types 
further emphasizes the necessity of a nuanced policy ap
proach. Harmonizing reporting standards should consider 
the diverse capabilities and needs of hospitals to ensure ef
fective compliance.

In essence, while individual hospitals have a role to play, it is 
a coordinated policy response that will ensure that the United 
States is better prepared for future public health emergencies. 
The insights from this study can serve as a blueprint for these 
policy initiatives, ensuring a more resilient, responsive, and ro
bust health care system.

Limitations
This study has several limitations. It is subject to selection bias 
given the specific set of respondent hospitals. We also rely on 

Figure 3. Hospital receiving external COVID-19 treatment info electronically (%) in 2021 vs 2022. Source: derived from the 2020 (conducted in 2021) and 
2022 AHA IT supplement surveys. In the 2020 survey, 2531 hospitals provided non-missing responses to the external information question. In the 2022 
survey, this number was 2788. Abbreviations: AHA, American Hospital Association; IT, information technology.
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self-reported survey data, which can introduce recall and social 
desirability biases. While we have data spanning 2 years, the 
survey might not capture the full dynamism and nuances of 
the COVID-19 pandemic's impact on health care communica
tion throughout its entire course. Additionally, while the survey 
documents certain patterns, it lacks depth on specific issues, 
such as the reasons some hospitals might fail to successfully re
port adverse events to public health authorities or why they re
sort to manual submission of capacity and medical supplies 
data. The study does not investigate the impact of hospital 
strain during the COVID-19 pandemic on survey responses, 
an important aspect that falls outside the scope of this analysis.
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Supplementary material is available at Health Affairs Scholar 
online.
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