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Objective: The Novel Coronavirus19 (COVID19) arrived in northern New Jersey (N]) in early March 2020, peaked
at the beginning of April, and then declined. Starting in March, some patients who called 911 and required ad-
vanced life support (ALS) may have decompensated more rapidly than would have been expected, possibly be-
cause of concomitant COVID19 infection and/or delays in seeking medical care because of fear of exposure to the
virus, and social isolation. In this study, our goal was to determine if there was an increase in prehospital ALS pro-
nouncements and a decrease in ED visits for potentially serious conditions such as MI and stroke during the peak
of the COVID-19 pandemic in northern NJ.
Methods study design: Retrospective cohort of prehospital patients pronounced dead by paramedics and patients
with MI and stroke in the EDs of receiving hospitals of these paramedics. Study Setting and Population: Ten
ground ALS units in northern NJ and nine receiving hospital EDs. Each ALS unit is staffed by two NJ-certified mo-
bile intensive care paramedics and respond with a paramedic flycar in a two-tiered dispatch system. Data Anal-
ysis: We identified prehospital pronouncements using the EMSCharts electronic record (Zoll Medical,
Chelmsford, Massachusetts). We tabulated the number of pronouncements by week from January 1 to June 30
in 2019 and 2020. We tabulated the combined total number of pronouncements and ED visits by month along
with visits for MI and stroke and calculated the changes during the same timeframe. We used Chi-square to
test for statistical significance for the monthly changes from 2019 to 2020.
Results: For January through June in 2019 and 2020, there were 12,210 and 13,200 ALS dispatches, and 366 and
555 prehospital pronouncements, respectively. In 2020, pronouncements rose from a weekly baseline of 13 in
early March, reached a peak of 45 at the beginning of April, then returned to the baseline level by the end of
May. April 2020, the month with the most pronouncements, had 183% more pronouncements than April 2019
but total ED visits and visits for MI and stroke were 49%, 46% and 42% less, respectively (p < 0.0001 for each of
these changes).
Conclusion: Following the arrival of the COVID-19 pandemic in northern NJ, we found pre-hospital ALS death pro-
nouncements increased and ED visits for MI and stroke decreased. Although we have speculated about the rea-
sons for these findings, further studies are needed to determine what the actual causes were.

© 2021 Published by Elsevier Inc.
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1. Introduction

In March 2020 the Novel Coronavirus19 (COVID19) arrived in North-
ernNew Jersey (NJ), peaked inlate March and April,and then declined [ 1].
By April 17, N] had more cases than any other state except for New York
[2]. Hospitals were overwhelmed caring for critical patients at near max-
imum capacity. In addition to patients' personal fear of contracting
COVID19, they were being advised by primary care physicians, the
media, and even healthcare systems to avoid public places, including
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the emergency department (ED) [3]. Many patients suffering from symp-
toms of chest pain, shortness breath, or weakness, for which people typ-
ically come to the ED and that are potential indicators of serious
conditions, not necessarily associated with COVID19, did not seek medi-
cal care [4,5]. Starting in March, some patients who called 911 and re-
quired advanced life support (ALS) may have been more critically ill
than they would have been before COVID19. There are several possible
reasons for this, including: (1) they had unexpected precipitous decline
from COVID19 itself [6], (2) they were further along in the course of
their underlying disease(s) due to the delay in seeking care, including
calling 911 [7,8], (3) they had COVID19 infection in addition to their un-
derlyingdisease, (4) bystanders were lesslikely to perform cardio pulmo-
nary resuscitation (CPR) because of fear of contracting COVID19 [9,10];
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and/or (5) because of social isolation/distancing, more patients were
alone when they arrested, delaying resuscitation and decreasing the like-
lihood of survival [11,12].

The precipitous decline in patients' conditions may have led to in-
creased prehospital pronouncements for all the reasons given above. It
also may have led to decrease in ED visits for myocardial infarction
(MI) and stroke because: for the sicker patients, they may have declined
too rapidly to get to the ED for reasons (1,2,3) above, and, for the less
sick patients, they may just have decided not to come to the hospital
at all.

In this study, our goal was to determine if there was an increase in
prehospital ALS pronouncements and a decrease in ED visits for poten-
tially serious conditions such as MI and stroke after arrival of COVID19
in northern NJ.

2. Methods
2.1. Study design: retrospective cohort

Study Setting and Population: Time period: January 1 to June 30 in
2019 and 2020. We examined the following:

(1) Patients who were pronounced dead by ten ground paramedic
units in northern NJ. Each unit is staffed by two NJ-certified mobile in-
tensive care paramedics that respond with a paramedic flycar in a
two-tiered dispatch system.

(2) Total visits and visits for MI and stroke in the EDs of nine receiv-
ing hospitals for the paramedics. The nine hospitals are in urban, subur-
ban and rural settings with 20,000 to 103,000 annual ED visits. Two of
the hospitals have emergency medicine residencies.

Data Collection and Analysis: We identified pronouncements using
an electronic patient care record (PCR) from the EMSCharts software
(Zoll Medical, Chelmsford, MA). We searched the disposition field in
the PCR and found the following pronouncement outcomes: Pro-
nounced at Scene, Pronouncement, Termination of Resuscitative Efforts
(TRE) without ALS, or Termination of Resuscitative Efforts (TRE) after
ALS Treatment. We extracted data into an Excel (Microsoft Corp, Red-
mond, WA) spreadsheet. We computed and plotted the number of
prehospital pronouncements by week for January 1 to June 30 in 2019
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and 2020. For these time periods we also tabulated by month the fol-
lowing: pronouncements and the total number of ED, MI and stroke
visits. We identified MIs and stroke using the International Classification
of Diseases (Version 10) codes [21.xx and 163.xx, respectively. We calcu-
lated and plotted the percent changes by month from 2019 to 2020. We
used Chi-square to test for statistical significance for the difference in
monthly pronouncements and ED visits for MI and stroke between
2019 and 2020. We restricted our analysis to the months, March
through June, because COVID 19 arrived in our area in March. We
set alpha at 0.003, using the Bonferroni correction for multiple compar-
isons. The IRB approved the study.

3. Results

For January through June in 2019 and 2020, there were 12,210 and
13,200 ALS dispatches, and 366 and 555 prehospital pronouncements,
respectively. In 2020, pronouncements rose from a weekly baseline of
13 in early March, reached a peak of 45 at the beginning of April, then
returned to the baseline level by the end of May. (Fig. 1). For the period
January 1 to June 30 the total ED visits were 302,272 and 233,518 for
2019 and 2020, respectively. The ED visits for MIs for the same time pe-
riods in 2019 and 2020 were 981 and 811, respectively; for strokes, they
were 888 and 666, respectively. The percent change from 2019 to 2020
in monthly paramedic pronouncements, total ED visits and ED visits for
MI and stroke are shown in Fig. 2.

April 2020, the month with most pronouncements, had 183% more
pronouncements than April 2019 but total ED visits and visits for MI
and stroke were 49%, 46% and 42% less, respectively (p < 0.0001 for
each of these changes).

3.1. Discussion

Following the arrival of the COVID-19 pandemic in northern NJ, we
found pre-hospital ALS death pronouncements and ED visits for MI and
stroke decreased. The time course of the peak in pronouncements
(Fig. 1) follows closely with the peak in COVID19 cases [1]. Although the
pronouncements returned close to baseline by the end of May, the de-
crease in ED visits for stroke and MI continued for the entire remaining
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Fig. 1. Weekly Number of Pre-Hospital Death Pronouncements in the First Six Months of 2019 and 2020.
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Fig. 2. Percent Change from 2019 to 2020 in Pre-Hospital Death Pronouncements, Total Emergency Departments Visits and Visits for Myocardial Infarction and Stroke.

period of our study. This suggests that persistent concern about
contracting COVID19 by coming to the ED was the predominant cause
of the decreased ED visits for MI and stroke in May and June, because
the number of COVID19 cases had decreased markedly by that time.

We found several previous studies that reported prehospital pro-
nouncements after out-of-hospital cardiac arrest (OHCA) in the setting
of this pandemic but none in any other epidemic. Baldi et al. compared
the number of pronouncements in Lombardi, Italy in a two-month pe-
riod from the end of February to the end of April during COVID19 in
2020 with the same period in 2019 and found a 62% increase, which is
considerably less than our 183% increase [13]. Friedman et al. found a
145% increase in out-of-hospital deaths in Tijuana following arrival of
COVID19 there [14]. In the six-week period of the pandemic in Paris,
compared to the same six-week periods in 2012-2020 prehospital
deaths following OHCA increased 54% [12]. Mountantonakis et al.
found a six-fold increase in pronouncements in New York City, from
March 20 to April 22, 2020 compared with the same period in 2019
[15]. In contrast to all these studies and our results, Paoli et al. found
no increase in Padua, Italy, in out of hospital deaths, comparing March
and April in 2020 with the same period in 2019 [16].

We found that at the peak of the pandemic in northern NJ, ED visits
for stroke and MI decreased by 41% and 44%, respectively (Fig. 2). Others
have found similar results. De Filippo et al. found a 26-30% decrease in
admission rates for acute coronary syndrome [ACS] in 15 hospitals in
northern Italy in the 40 days following the arrival of COVID19 [17]. Sim-
ilarly, De Rosa et al. found 48% fewer intensive care unit admissions for
MIs in Italy during the COVID19 outbreak [18]. Giamello et al. found a
decrease in visits to an Italian ED for a number of conditions, including
a 45% decrease in visits for ACS [19]. Metzler et al. found a decline in
ACS as the pandemic arrived in Austria [20]. Percutaneous coronary in-
tervention for MI decreased 32% in 20 centers in Italy following the ar-
rival of COVID19 [21]. The number of ST-elevation MI (STEMI)
patients decreased by 23% after COVID19 arrived in 75 centers in
Spain [8]. Time from symptom onset to first medical care was 105 min
during the pandemic compared to 71 min before (p < 0.001) and in-
hospital mortality during the pandemic was 7.5% compared to 5.1% be-
fore (p < 0.019), suggesting a possible association between delay in
seeking care and worse outcome. In a London hospital, weekly primary
percutaneous coronary intervention referrals, catheterization labora-
tory activations and STEMI presentations decreased by 43%, 53% and
51%, respectively during COVID19 [22]. Although the time to call for
help was significantly longer, in contrast to the report above mortality
did not increase. STEMI activations decreased 45% during the pandemic
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in a Los Angeles hospital [23] and STEMI catheterizations decreased 14%
in a hospital in North Carolina [24].

Stroke admissions decreased 90% in an Italian casualty department
after the arrival of COVID19 [25]. A study of a network of health care or-
ganizations in over 30 countries showed a 25-43% decrease in the num-
ber of patients with stroke during the pandemic [26]. A study in
hospitals in the Amsterdam area showed a 24% decrease in the number
of patients with a suspected stroke during the height of the COVID19
pandemic, compared to a pre-COVID19 control period [27].

3.2. Limitations

Our study has a number of limitations. We performed a retrospective
data abstraction from electronic medical records, which has innate prob-
lems and shortcomings [28]. In particular, our databases did not have in-
formation to determine the specific causes of the increased pre-hospital
death pronouncements. We may have undercounted or over-counted
the number of pronouncements and visits for MI and stroke, although
we believe this effect to be small and, in any case, would be unlikely to
have changed over the course of the study. Although the data abstracters
were not blinded to the hypothesis of the study, there were well defined
objective data present in the same place in the PCR. We analyzed data for
ten ground ALS units and nine receiving hospitals, in northern NJ. This
may not be representative of other areas in NJ or other states in the US
or, indeed, other countries. Finally, retrospective studies such as ours
can imply only association, not causation [28].

4. Conclusion

Following the arrival of the COVID-19 pandemic in northern NJ, we
found pre-hospital ALS death pronouncements increased and ED visits
for MI and stroke decreased. Although we have speculated about the
reasons for these findings, further studies are needed to determine
what the actual causes were.
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