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ABSTRACT
Background: Acute coronary syndrome (ACS) hospital admissions
decreased during the start of the COVID-19 outbreak. Information is
limited on how Google searches were related to patients’ behaviour
during this time.
Methods: We examined de-identified data from 2019 through 2020
regarding the following monthly items: (i) admissions for ACS from the
Veterans Affairs Healthcare System; (ii) out-of-hospital cardiac arrest
(OHCA) from the National Emergency Medical Services Information
System (NEMSIS) public dataset; and (iii) Google searches for “chest
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R�ESUM�E
Contexte : Les admissions à l’hôpital pour un syndrome coronarien
aigu (SCA) ont diminu�e au d�ebut de la pand�emie de COVID-19. Or, il
existe peu de donn�ees sur les recherches effectu�ees par les patients
dans Google pendant cette p�eriode.
M�ethodologie : Nous avons examin�e des donn�ees mensuelles
d�epersonnalis�ees de 2019 à 2020 sur les �el�ements suivants : i) admis-
sions pour un SCA dans le système de sant�e de Veterans Affairs aux États-
Unis; ii) arrêts cardiaques extrahospitaliers (ACEH) de l’ensemble de
donn�ees publiques du National Emergency Medical Services Information
In late 2019, the Severe Acute Respiratory Syndrome Coro-
navirus 2 (SARS-CoV-2) emerged from Wuhan, China,
quickly spreading around the globe, giving rise to the first
worldwide health crisis of this century dthe COVID-19
pandemic. Up until December 2020, the US had reported
the most severe outbreak of COVID-19 in the world, with
more than 19 million people infected and over 300,000
deaths as a consequence of the novel virus.1,2

Due to the rapidly increasing numbers of COVID-19
patients, authorities implemented social distancing and
masking regulations to help curb the spread of the virus.3

Meanwhile, hospital systems reallocated their resources to
cope with the ongoing public health crisis. Yet, despite the
extensive efforts made by the medical community to provide
contingency plans ensuring the safety of healthcare workers
and patients, a growing body of evidence suggests that a
significant decrease occurred in the number of acute care
visits to the emergency department during the most critical
months of the pandemic. This phenomenon has been asso-
ciated with the population’s increasing fear of getting
infected with COVID-19. Consequently, a willing delay of
care was witnessed even in life-threatening conditions, such
as acute coronary syndrome (ACS), leading to increased
morbidity and mortality.4-9

Using Google’s search engine data analysis tool Google
Trends, we sought to investigate whether the general public
was consulting the Internet for medical advice during the
early stages of the COVID-19 pandemic. By employing the
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pain,” “coronavirus,” “chest pressure,” and “hospital safe” from Google
Trends. We analyzed the trends for ACS admissions, OHCA, and Google
searches.
Results: During the early months of the first COVID-19 outbreak, the
following occurred: (i) Veterans Affairs data showed a significant
reduction in ACS admissions at a national and regional (Florida) level;
(ii) the NEMSIS database showed a marked increase in OHCA at a
national level; and (iii) Google Trends showed a significant increase in
the before-mentioned Google searches at a national and regional level.
Conclusions: ACS hospital admissions decreased during the beginning
of the pandemic, likely owing to delayed healthcare utilization sec-
ondary to patients fear of acquiring a COVID-19 infection. Concor-
dantly, the volume of Google searches for hospital safety and ACS
symptoms increased, along with OHCA events, during the same time.
Our results suggest that Google Trends may be a useful tool to predict
patients’ behaviour and increase preparedness for future events, but
statistical strategies to establish association are needed.

System (NEMSIS); et iii) les recherches dans Google selon Google
Trends pour « chest pain » (douleur thoracique), « coronavirus »,
« chest pressure » (oppression thoracique) et « hospital safe »

(s�ecurit�e dans les hôpitaux). Nous avons �egalement analys�e les ten-
dances relatives aux admissions pour un SCA, aux ACEH et aux
recherches dans Google.
R�esultats : Pour les premiers mois de la première vague de COVID-19,
les observations sont les suivantes : i) les donn�ees de Veterans Affairs
ont montr�e une r�eduction significative des admissions pour un SCA à
l’�echelle nationale et r�egionale (Floride); ii) la base de donn�ees du
NEMSIS a montr�e une augmentation marqu�ee des ACEH à l’�echelle
nationale; et iii) les tendances observ�ees au moyen de Google Trends
indiquent une augmentation significative à l’�echelle nationale et
r�egionale des recherches dans Google à l’aide des termes mentionn�es
pr�ec�edemment.
Conclusions : Les admissions à l’hôpital pour un SCA ont diminu�e au
d�ebut de la pand�emie, probablement en raison de la crainte des pa-
tients de contracter la COVID-19, qui les a amen�es à repousser le
recours à des soins de sant�e. Pendant la même p�eriode, le volume des
recherches dans Google à propos de la s�ecurit�e dans les hôpitaux et
les symptômes de SCA a augment�e, tout comme le nombre d’ACEH.
Nos r�esultats semblent indiquer que Google Trends pourrait être un
outil pratique pour pr�edire les comportements des patients et mieux
se pr�eparer aux �ev�enements futurs, mais il convient d’�elaborer des
strat�egies statistiques permettant de mieux caract�eriser ces liens.
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platform’s real-time analytics, we aimed to detect whether a
relationship existed between the increase in Google searches
for medical advice and the observed changes in ACS ad-
missions and out-of-hospital cardiac arrests over the same
time during the pandemic, using 3 different hospital
databases.
Methods
Using Google Trends, we conducted a query to investigate

the extent to which people were consulting the Internet for
advice related to symptoms and hospital safety during
different periods of the pandemic. We analyzed how often
specific search terms were entered into Google, and compared
them to the total search volume in specific areas and at specific
time points, using the "relative search volume" (RSV). This
ratio shows how many searches have been done for a particular
term, relative to the total number of searches on Google, and
it is constantly readjusted as the circumstances change. For
our analysis, we looked for the RSV for “coronavirus,” “chest
pain,” “chest pressure,” and “hospital safety.”

To establish a relationship between ACS admissions and
COVID-19 incidence, we used data collected from the Center
for Systems Science and Engineering (CSSE) interactive
dashboard at Johns Hopkins University (Baltimore, MD).
Then, we employed the diagnostic classification standard
billing codes, the International Classification of Diseases, 10th
revision (ICD-10), to examine de-identified data about the
monthly admissions for chest pain, unstable angina, non-ST-
segment-elevation myocardial infarction (NSTEMI), and ST-
segment-elevation myocardial infarction (STEMI) among
adult patients in the Veterans Affairs Healthcare System from
January 2019 through September 2020 (n ¼ 75,552). The
endpoints were the following:
1. Patients admitted with a primary diagnosis of chest pain.
2. A composite endpoint of ischemic heart disease constituted

by unstable angina, NSTEMI, and STEMI.

We also obtained data from a private hospital located in
Tallahassee, Florida, for in-house referrals to the cardiac lab-
oratory. Additionally, we used the 2018-2020 National
Emergency Medical Services Information System (NEMSIS)
public research dataset to identify out-of-hospital cardiac ar-
rests by emergency medical services. We specifically examined
reports of cardiac arrest, cardiac arrest resuscitation, and
defibrillation performance.
Results
Our analysis on Google Trends concluded that a signifi-

cant increase occurred in the number of searches for the terms
“coronavirus,” “chest pain,” “chest pressure,” and “hospital
safe,” which began in early March 2020 (Fig. 1). These
increased RSVs were quantified as all-time highs, compared to
the previous 5 years, and this increase was concurrent with the
COVID-19 outbreak (Fig. 2), returning to normal levels by
the end of the month.

After quantifying and comparing the number of cardiac-
related hospitalizations at the Veterans Affairs Healthcare
System before and after the COVID-19 outbreak (March 1,
2020), we observed a substantial decrease in admissions for
cardiac-related issues at the national, regional, and local levels
following the outbreak (Table 1; Fig. 3). This trend appeared
to recover at all levels after May 2020. Similarly, we noted a
decrease in in-hospital referrals for elective or urgent cardiac
angiographies after March 1st at Tallahassee Memorial Hos-
pital (Fig. 4). As cardiac-related hospitalizations and referrals
decreased, Google searches for the terms “coronavirus,” “chest
pain,” and “chest pressure,” in the same geographic zone



Figure 1. Histogram represents a significant increase in the Google Trends relative search volume for the term “hospital safe,” starting in March,
with a peak in late April 2020, in relation to the relative search volumes for “chest pain,” “chest pressure,” and “coronavirus” in the US.

Figure 2. Graph depicts Google Trends relative search volume, with a significant peak in the queries for (A) “chest pain” and (B) “chest pressure”
at the national level, starting in early March 2020, with the highest peak in late March and early April 2020 at the national and state levels, with a
correlation with accrued COVID-19 cases per month in (C) the US and (D) Florida.
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Table 1. Comparison of the number of monthly cardiac admissions at
the Veterans Affairs Healthcare System for the diagnoses of chest pain
and ischemic heart disease before vs after COVID-19

Location Before COVID-19* After COVID-19 P

National 64,261 � 2743 50,796 � 9811 0.002
South Florida 7020 � 310 5461 � 1170 0.002
Miami 656 � 39 483 � 118 0.001

*Data from January 2019 to February 2020.
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(South Florida) and study period, were increased
(Supplemental Figs. S1-S3).

Finally, the NEMSIS database revealed a pronounced in-
crease in daily out-of-hospital cardiac arrests after March
2020, compared with the data from the corresponding period
in 2018 and 2019 (Fig. 5).
Discussion
The COVID-19 pandemic had a drastic effect on almost

every aspect of life worldwide. A significant proportion of
this impact affected the approach people took to seeking
and receiving healthcare, especially during the most critical
points of the pandemic. A significant decrease in the
number of hospitals admissions was evidenced during the
peaks of the virus outbreaks, corresponding with an increase
Figure 3. Graph depicts the total number of admissions at the Veterans Af
[VISN8], and Miami VA Medical Centre level for the diagnoses of chest pa
January 2019 and October 2020, demonstrating a significant decrease in
disease starting in February 2020. Apr, April; Aug, August; Dec, Decembe
November; Oct, October; Sep, September.
in the number of Internet searches looking for medical
advice.

As observed in our study, the volume of admissions for
cardiovascular disease and chest pain similarly declined at local
(Miami-Dade County), regional (South Florida), and national
levels during this period. In contrast, the number of Internet
searches related to acute ischemic heart disease dramatically
increased from April 1 to May 18, when a statewide stay-at-
home order was issued by the government. Similar behav-
ioural trends were observed for respiratory syndromes such as
asthma and chronic obstructive pulmonary disease.10

This phenomenon can be attributed to heightened con-
cerns about contracting SARS-CoV-2 in medical facilities,
especially those with high concentrations of COVID-19-
positive patients, which led to hesitancy in seeking hospital
care. A significant finding in our study was the remarkable rise
in the number of searches on the topic "hospital safety" on
Google Trends. This rise was correlated with both the increase
in searches related to chest pain or pressure and the decrease in
hospital admissions for ischemic heart disease. This directly
proportional relationship strongly suggests that people avoided
visiting hospitals for ischemic heart disease, owing to concerns
about COVID-19 transmission in healthcare settings.
Furthermore, with the progression of the pandemic, an in-
crease occurred in hospital admissions for ACS, as did a
decrease in out-of-hospital cardiac arrests, and a decline in
fairs (VA) Healthcare System per month at the national, South Florida
in (solid line) and ischemic heart disease (IHD; dotted line) between
the volume of hospital admissions for chest pain or ischemic heart
r; Feb, February; Jan, January; Jul, July; Jun, June; Mar, March; Nov,



Figure 4. This diagram shows a significant decrease in the total number of in-patient referrals to the cardiac laboratory at Tallahassee Memorial
Healthcare for chest pain and unstable angina (CP/UA), non-ST-segment-elevation myocardial infarction (NSTEMI) and ST-segment-elevation
myocardial infarction (STEMI) between the months of January and July for the years 2018 (dotted line), 2019 (dashed line), and 2020 (solid line).
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searches for the previously mentioned terms, likely attribut-
able to heightened public awareness and reduced anxiety
concerning the pandemic.

The fact that people delayed seeking care, even for life-
threatening illnesses, was also evident for other conditions
such as acute strokes. During the pandemic, the time to
presentation from the last known normal state increased by
36% (160 minutes) at 12 comprehensive stroke centres across
6 states in the US, and it nearly doubled (88% increase) at a
comprehensive stroke centre in California.11,12 Similarly, our
study reveals that an increase occurred in cardiac arrest events
attended to by emergency medical services starting in March
2020. Although this significant increase may reflect people’s
reluctance to seek proper medical attention, it cannot be
attributed solely to the virus, as the numbers returned to
baseline despite a steady increase in COVID-19 cases by June
2020. Further studies should focus on trending heart failure
and arrhythmia diagnoses to assess for delayed complications
of ACS in the subsequent months.

Finally, in the midst of a public health crisis, established
data sources and conventional research methods often are
subject to delays in delivering insights. Google Trends can
provide precious real-time data, shedding light on the current
situation among patientsdtheir responses to the emergency,
the questions they are asking and seeking answers to, the
decisions they are mulling over, and the potential health
consequences of those decisions. This insight is especially vital
during a period marked by significant distrust between the
general public and the scientific community, as it can serve as
a compass for shaping public health messages that address
these particular questions and concerns.

Limitations

Although the analysis of these data is subject to limitations,
given the increased death toll inherent to the pandemic, we
believe that delayed presentations to the hospital likely played
an important role. The utilization of Google Trends to show
the impact that shifts in the public interest have on disease
presentation and behaviour is a developing and promising
modality. This approach is, however, not without limitations.
Google Trends cannot show that the people who searched for
one term are the same people who searched for another term.
Furthermore, Google Trends data cannot show causation.
Specific to our study, the emergency medical services data we
present do not differentiate the underlying diagnosis for those
found to be dead on arrival; possibly, the increase was due to
the increased mortality associated with the ongoing COVID-
19 pandemic and not to complications of untreated ischemic



Figure 5. Graph depicts data from the National Emergency Medical Services Information System (NEMSIS) database regarding daily percentages of
out-of-hospital cardiac arrests. Apr, April; Feb, February; Jan, January; Jun, June; Mar, March.
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heart disease. An additional limitation is that no statistical test
can establish an association between the findings in Google
Trends and the findings in the other 3 databases, as this is not
a traditional methodology, but rather a proposal for social
behaviour and prediction of response. Further validation
needs to be done on this method to establish it as a form of
study in public health.
Conclusions
The COVID-19 pandemic has had global effects on nearly

every aspect of life. People’s approach to receiving and seeking
healthcare was impacted significantly by the increasing fear of
contracting SARS-CoV-2 in healthcare institutions. Our
study utilized Google Trends data to assess the number of
searches conducted for symptoms of ischemic heart disease
and the number of inquiries about the safety of visiting hos-
pitals, comparing them with the number of hospital admis-
sions for chest pain, ischemic heart disease, and incidents of
out-of-hospital cardiac arrest.

These data indicate a correlation between the decrease in
hospital admissions for chest pain and the rise in Google
searches related to these symptoms. This model hypothesizes
that Google Trends may serve as a valuable tool for predicting
patient behaviour and enhancing preparedness for future
events, as it can provide crucial real-time data, offering in-
sights into patients’ reactions to the emergency, the questions
they have, the decisions they are considering, and the potential
health impacts of those decisions. However, more-robust
statistical strategies are required to establish a valid association.
Ethics Statement
The authors affirm that the research adhered to all appli-

cable ethical standards, including but not limited to the
responsible conduct of research, the protection of human
subjects, the welfare of research animals (if applicable), and
the proper use of institutional resources.Any potential con-
flicts of interest have been disclosed and addressed to ensure
the integrity and impartiality of the research. The authors
confirm that there was no involvement of any financial or
personal relationships that could have influenced the out-
comes of this work.
Patient Consent
This is a retrospective study using de-identified data.

Therefore, the authors confirm that patient consent is not
applicable to this article.
Funding Sources
The authors have no funding sources to declare.
Disclosures
The authors have no conflicts of interest to disclose.

References

1. Dong E, Du H, Gardner L. An interactive web-based dashboard to track
COVID-19 in real time. Lancet Infect Dis 2020;20:533-4.

2. Woolf SH, Chapman DA, Lee JH. COVID-19 as the leading cause of
death in the United States. JAMA 2021;325:123-4.

3. Adhikari SP, Meng S, Wu YJ, et al. Epidemiology, causes, clinical
manifestation and diagnosis, prevention and control of coronavirus dis-
ease (COVID-19) during the early outbreak period: a scoping review.
Infect Dis Poverty 2020;9:29.

http://refhub.elsevier.com/S2589-790X(24)00133-1/sref1
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref1
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref2
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref2
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref3
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref3
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref3
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref3


914 CJC Open
Volume 6 2024
4. Valente S, Anselmi F, Cameli M. Acute coronary syndromes during
COVID-19. Eur Heart J 2020;41:2047-9.

5. SolomonMD,McNulty EJ, Rana JS, et al. The Covid-19 pandemic and the
incidence of acute myocardial infarction. N Engl J Med 2020;383:691-3.

6. Garcia S, Albaghdadi MS, Meraj PM, et al. Reduction in ST-segment
elevation cardiac catheterization laboratory activations in the United
States during COVID-19 pandemic. J Am Coll Cardiol 2020;75:
2871-2.

7. De Rosa S, Spaccarotella C, Basso C, et al. Reduction of hospitalizations
for myocardial infarction in Italy in the COVID-19 era. Eur Heart J
2020;41:2083-8.

8. De Filippo O, D’Ascenzo F, Angelini F, et al. Reduced rate of hospital
admissions for ACS during Covid-19 outbreak in Northern Italy. N Engl
J Med 2020;383:88-9.

9. Metzler B, Siostrzonek P, Binder RK, Bauer A, Reinstadler SJ. Decline of
acute coronary syndrome admissions in Austria since the outbreak of
COVID-19: the pandemic response causes cardiac collateral damage. Eur
Heart J 2020;41:1852-3.

10. Sahanic S, Boehm A, Pizzini A, et al. Assessing self-medication for
obstructive airway disease during COVID-19 using Google Trends. Eur
Respir J 2020;56:2002851.

11. Schirmer CM, Ringer AJ, Arthur AS, et al. Delayed presentation of acute
ischemic strokes during the COVID-19 crisis. J Neurointerv Surg
2020;12:639-42.

12. Nagamine M, Chow DS, Chang PD, et al. Impact of COVID-19 on
acute stroke presentation at a comprehensive stroke center. Front Neurol
2020;11:850.
Supplementary Material
To access the supplementary material accompanying this

article, visit CJC Open at https://www.cjcopen.ca/ and at
https://doi.org/10.1016/j.cjco.2024.03.002.

http://refhub.elsevier.com/S2589-790X(24)00133-1/sref4
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref4
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref5
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref5
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref6
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref6
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref6
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref6
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref7
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref7
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref7
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref8
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref8
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref8
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref9
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref9
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref9
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref9
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref10
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref10
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref10
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref11
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref11
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref11
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref12
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref12
http://refhub.elsevier.com/S2589-790X(24)00133-1/sref12
https://www.cjcopen.ca/
https://doi.org/10.1016/j.cjco.2024.03.002

	Acute Coronary Syndrome During the Era of COVID-19: Perspective and Implications Using Google Trends
	Methods
	Results
	Discussion
	Limitations

	Conclusions
	Ethics Statement
	Patient Consent
	Funding Sources
	Disclosures
	References
	Supplementary Material


