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Abstract
Background A substantial drop in emergency department (ED) visit volume was previously demonstrated at the onset of 
the COVID-19 pandemic.
Objective To examine changes in the number of non-COVID adult ED visits and their associated 30-day mortality during 
14 months of the pandemic in Israel.
Methods This is a retrospective cohort study including 1,285,270 adult ED visits between 1st March, 2018 and 30th April, 
2021 to the internal and surgical EDS in eight general hospitals of the largest healthcare organization in Israel. The 14 months 
of the pandemic period (March 2020–April 2021) were divided into seven periods according to dates of the three lockdowns. 
Exposure to each of these periods was compared to the parallel period during the two previous years. March 2020–April 
2021 was compared to the parallel periods in 2018 and 2019.
Results During the pandemic period, the largest decline in ED visits (44.6% and 50.9% for internal and surgical EDs, 
respectively) and the highest excess 30-day mortality following an ED visit (internal EDs Adjusted OR (ORadj), 1.49; 95% 
CI, 1.34–1.66 and surgical EDs:  ORadj 1.50; CI, 1.16–1.94) were 95%, observed during the first lockdown. Both gradually 
levelled-off subsequently until near-normalization was reached in March–April 2021 for both parameters.
Conclusions A substantial decline in non-COVID ED visits and excess mortality at the beginning of the pandemic, are 
probably the results of social distancing restrictions alongside patients’ fear of exposure to COVID-19, which gradually 
moderated thereafter, until near normalization was reached after 14 months. Gradual return to pre-pandemic ED utilization 
patterns were noticed as the population and the healthcare system acclimatize to life alongside COVID.
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Introduction

The coronavirus disease 2019 (COVID-19) continues to 
spread around the globe since being declared a pandemic by 
the WHO in March 2020 [1]. During the first months of the 
pandemic, a decline in emergency department (ED) visits 

among all age groups was observed in numerous countries 
(the US (42%) [2], the UK (42%) [3], Northern Italy (66%) 
[4], and Thailand (36%) [5], among others). The level of ED 
visits picked up in subsequent months but remained lower 
than pre-pandemic levels throughout 2020 (in the US, for 
example, the decline was 23%), even in the case of acute 
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non-COVID-19-related emergencies, such as myocardial 
infarctions and cerebrovascular accidents [6]. This phe-
nomenon may have had a significant effect on public health. 
Understanding the impact of the pandemic and the associ-
ated social distancing measures on ED visits can improve the 
response by healthcare systems to the pandemic and generate 
greater preparedness for future global or national events.

In this study, we examine changes in ED visits unrelated 
to COVID, and associated mortality rates up to 14 months 
since the pandemic onset in Israel, using the comprehen-
sive databases of Clalit Health Services (Clalit), the larg-
est healthcare organization in Israel. The last two months 
of the study period, i.e., March and April 2021, can be 
viewed as a "post-vaccine” period during which most of 
the Israeli adult population had already been vaccinated 
and most of the social distancing restrictions had been 
lifted.

Methods

Study design and participants

A retrospective cohort study was carried out which 
included all internal and surgical ED visits by adult Clalit 
members (aged 18 or older) at all eight of Clalit’s general 
hospitals, during the period from March 1, 2020 to April 
30, 2021. The internal and surgical EDs are physically 
separated and the patient is triaged into the relevant ED 
by the hospital staff based on his chief acute complaint, 
before entering the ED. ED visits were classified as inter-
nal (general internal including cardiology, dermatology, 
nephrology and pulmonology EDs), or surgical (general 
surgery, gynecology, orthopedics, trauma, ophthalmology, 
otolaryngology, oral and maxillofacial EDs) based on hos-
pitals' records. Pediatric-EDs and psychiatric-EDs were 
not included in the study. COVID-related ED visits are 
also identified (based on hospitals' coded diagnosis) and 
separated out (see Fig. 1a).

This study was approved by the Clalit institutional review 
board. The study was exempt from the requirement for 
informed consent.

Data source and study variables

Clalit is the largest health fund (insurer and provider) in 
Israel, where health insurance is universal and mandatory 
[7]. Clalit provides primary, secondary and tertiary care to 
4.7 million individuals (52% of the population), owns and 
operates a network of eight general hospitals which account 
for 30% of all general hospital beds in the country. Clalit's 

information systems are fully digitized and feed into a cen-
tral data warehouse. The following data were retrieved from 
Clalit's data warehouse: demographic information, ED visits, 
clinical comorbidities and patient's date of death. The data 
on clinical background diagnoses made it possible to calcu-
late the Charlson Comorbidity Index—CCI (not adjusted for 
age), which measures comorbidity load.

Comparison study period

The first case of COVID-19 in Israel was identified on Febru-
ary 27th, 2020. During the subsequent months, Israel experi-
enced three distinct waves of the COVID-19 pandemic and 
imposed closures in response. During March 2020, social 
distancing measures were gradually introduced, culminating 
in a general closure of the education system and places of 
congregation starting on March 14th. Following a decline in 
new case numbers, the closure was gradually lifted, starting 
on April 19th. On September 18th, a second lockdown was 
imposed, which lasted until October 17th. The third lock-
down was declared on December 27th and gradually lifted 
starting from February 7th 2021, in parallel to the rapidly 
implemented vaccination rollout campaign [8].

We have, therefore, divided the 12-month "COVID-19 year" 
into six periods according to the lockdown dates and compared 
them to the parallel periods (defined as the equivalent weeks of 
the calendar year) during the two years prior to the pandemic 
(March 2018–February 2020). The first two weeks of March 
2020 (pre-first lockdown) are included in the comparison of 
weekly number of visits (Fig. 1 and Table 2), but not in the 
other analyses. Thus, the periods are defined as follows:

(i) First lockdown—weeks 12–16; (ii) post-first lock-
down—weeks 17–38; (iii) second lockdown—weeks 39–42; 
(iv) post-second lockdown—weeks 43–52; (v) third lock-
down—weeks 1–6; (vi) post-third lockdown (until Feb-
ruary 28th 2021)—weeks 7–9. By March 1st 2021, 75% 
of all Israeli adults (> 18 years old) were at least partially 
vaccinated or had a previous laboratory-confirmed diagno-
sis of SARS-CoV-2 infection, which rose to 87% by the 
end of April [9]. We, therefore, characterize this period 
(March–April 2021) as "post-vaccine" and compare it to 
March–April 2018–19 as the seventh period for comparison.

Data analysis

We analyzed differences in daily mean ED visits, patient char-
acteristics (age, sex, and CCI), and 30-day all-cause mortality 
rates between the seven COVID-19 periods and the corre-
sponding pre-pandemic periods during the previous two years. 
The analysis was done separately for internal and surgical ED's.

Student's t tests were applied for continuous variables and 
Chi-Square tests for dichotomous variables. We used a separate 



1701Internal and Emergency Medicine (2022) 17:1699–1710 

1 3

Table 1  Baseline characteristics 
of patients who visited—
internal and surgical EDs during 
COVID-19 pandemic in Israel, 
compared to pre-pandemic 
baseline periods

COVID-19 period (SD) Pre-pandemic baseline 
period

p value

Internal ED
 Age, mean
  First lockdown 58.7 (20.48) 59.3 (20.91)  < 0.001
  Post-first lockdown 58.2 (20.68) 58.6 (21.02)  < 0.001
  Second lockdown 57.4 (20.61) 58.5 (20.93)  < 0.001
  Post-second lockdown 58.8 (20.67) 59.5 (20.87)  < 0.001
  Third lockdown 58.5 (20.61) 60.2 (20.80)  < 0.001
  Post-third lockdown 58.1 (20.62) 59.7 (20.78)  < 0.001
  Total (year) 58.3 (20.67) 59.1 (20.94)  < 0.001
  March–April 2021 58.4 (21.03) 59.8 (20.84)  < 0.001

 CCI without age, mean (SD)
  First lockdown 2.81 (3.17) 2.86 (3.16) 0.002
  Post-first lockdown 2.69 (3.09) 2.73 (3.06)  < 0.001
  Second lockdown 2.50 (2.99) 2.66 (3.04)  < 0.001
  Post-second lockdown 2.57 (2.96) 2.71 (3.04)  < 0.001
  Third lockdown 2.83 (3.21) 3.03 (3.26)  < 0.001
  Post-third lockdown 2.77 (3.15) 2.95 (3.29)  < 0.001
  Total (year) 2.69 (3.09) 2.79 (3.12)  < 0.001
  March–April 2021 2.77 (3.15) 2.91 (3.17)  < 0.001

 Female, N (%)
  First lockdown 5379 (46.8%) 30,901 (50.2%)  < 0.001
  Post-first lockdown 37,776 (50.1%) 99,473 (50.8%)  < 0.001
  Second lockdown 6261 (50.4%) 17,609 (50.7%) NS
  Post-second lockdown 16,074 (49.8%) 40,857 (49.2%) NS
  Third lockdown 10,082 (49.7%) 25,501 (49.7%) NS
  Post-third lockdown 5210 (49.8%) 12,235 (49.1%) NS
  Total (year) 80,782 (49.7%) 226,576 (50.2%)  < 0.001
  March–April 2021 17,662 (50.6%) 36,331 (50.5%) NS

Surgical ED
 Age, mean
  First lockdown 46.3 (20.14) 46.7 (20.27)  < 0.001
  Post-first lockdown 46.3 (20.07) 46.5 (20.17)  < 0.001
  Second lockdown 45.7 (19.78) 46.7 (20.06)  < 0.001
  Post-second lockdown 46.5 (20.27) 46.9 (20.33)  < 0.001
  Third lockdown 46.4 (20.28) 47.1 (20.42)  < 0.001
  Post-third lockdown 46.8 (20.24) 47.0 (20.27)  < 0.001
  Total (year) 46.4 (20.13) 46.7 (20.23)  < 0.001
  March–April 2021 46.8 (20.40) 46.6 (20.25)  < 0.001

 CCI without age, mean (SD)
  First lockdown 1.46 (2.40) 1.42 (2.30) 0.002
  Post-first lockdown 1.35 (2.23) 1.36 (2.22)  < 0.001
  Second lockdown 1.30 (2.14) 1.33 (2.18)  < 0.001
  Post-second lockdown 1.33 (2.18) 1.35 (2.20)  < 0.001
  Third lockdown 1.44 (2.32) 1.49 (2.37)  < 0.001
  Post-third lockdown 1.42 (2.28) 1.46 (2.35)  < 0.001
  Total (year) 1.37 (2.24) 1.39 (2.25)  < 0.001
  March–April 2021 1.44 (2.30) 1.41 (2.29)  < 0.001

 Female, N (%)
  First lockdown 5435 (52.7%) 34,492 (55.0%)  < 0.001
  Post-first lockdown 41,264 (53.1%) 110,225 (55.1%)  < 0.001
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generalized estimation equation (GEE) model to calculate odds 
ratios for 30-day mortality in each comparison period, adjusted 
for age, sex and CCI, accounting for repeated ED visits. CCI 
is a widely accepted comorbidity summary measure, which is 
included in mortality-predicting models in order to account for 
variability in the known burden of patient comorbidities between 
periods [10, 11]. Analyses were performed using IBM SPSS Sta-
tistics v25.

Results

A total of 1,285,270 ED visits at the eight Clalit gen-
eral hospitals during the period March 2018–April 2021 
were included in our primary analyses, of which 645,561 
were internal ED visits and 639,709 were surgical ED 
visits. The 35,419 COVID-related ED visits at Clalit’s 
hospital network during March 2020–April 2021 are pre-
sented separately and were not included in the analyses 
(see Fig. 1a).

Patient characteristics

We compared the characteristics of the patients (internal 
and surgical separately) between the pandemic year and 
the two baseline years. Patients who visited internal EDs 
during the pandemic year were slightly younger (SD): 
58.3 years (20.67) vs 59.1 years (20.94), p < 0.001, and 
had less comorbidities, as indicated by a lower mean 
CCI: 2.69 (3.09) vs. 2.79 (3.12), p < 0.001. Fewer female 
patients visited internal EDs during the pandemic year 
relative to the baseline (49.7% vs. 50.2%, p < 0.001). Simi-
larly, patients who visited internal EDs during the two 
"post-vaccine" months were younger relative to the base-
line: mean age (SD)—58.4 (21.03) vs, 59.8 (20.84) years, 
p < 0.001. The age of surgical ED patients during the 
pandemic year was only slightly lower than the baseline 
(mean age (SD): 46.4 years (20.13) vs. 46.7 years (20.23), 
p < 0.001, and they included fewer female patients (53.5% 
vs. 55.2%, p < 0.001) (Table 1).

Changes in the number of ED visits

Changes in the number of weekly ED visits are presented in 
Fig. 1. During the first 12-month pandemic period, internal 
ED visits [as mean visits per day (SD)] dropped by 22.1% 
compared to the pre-pandemic baseline (from 617.9 (84.3) to 
481.1 (82.9), p < 0.001, whereas surgical ED visits dropped 
by 19.0% (from 612.3 (98.7) to 496.1 (92.3), p < 0.001) 
(Table 2). The largest decrease was observed in the first lock-
down, during which internal ED visits dropped by 44.6% 
(from 608.2 (82.1) to 337.0 (56.3), p < 0.001), and surgical 
ED visits dropped by 50.9% relative to the pre-pandemic 
baseline (from 619.7 (94.2) to 304.4 (54.9), p < 0.001). The 
total number of internal and surgical ED visits remained 
lower than the baseline during the subsequent periods, with 
declines of 19.3% and 18.8% during the post-first-lockdown 
period; 28.9% and 23.9% during the second lockdown; 
22.3% and 11.6% during the post-second lockdown period; 
20.7% and 12.7% during the third lockdown; and 15.8% 
and11.1% during the post-third lockdown period for internal 
and surgical EDs, respectively. During March–April 2021, 
the declines were 5.6% and 5.3%, respectively, relative to the 
baseline (see Table 2 and Fig. 2).

Differences in mortality rates

Overall, 30-day mortality rates following an internal ED 
visit were 40.47 per 1,000 visits during 12 months of the 
pandemic year as compared to 38.76 per 1000 visits dur-
ing the baseline period (adjusted OR (ORadj) 1.08; 95% CI 
1.05–1.12, p < 0.001) (Table 3). The highest excess mortality 
was observed during the first lockdown: 54.38 per 1,000 vis-
its as compared to 41.10 per 1000 visits (ORadj 1.49; 95% 
CI 1.34–1.66; p < 0.001). The level declined in subsequent 
periods, but remained higher than baseline in the post-first 
lockdown period (ORadj 1.09; 95% CI 1.03–1.15; p = 0.001) 
and during the following lockdowns (in the second lock-
down: ORadj 1.18; 95% CI 1.05–1.33; p = 0.005, and in the 
third lockdown: (ORadj 1.17; 95% CI 1.06–1.30; p = 0.002)), 
but not in the post-second and third lockdown periods, nor 
during March–April 2021 (see Fig. 3a and Table 3).

CCI excluding age

Table 1  (continued) COVID-19 period (SD) Pre-pandemic baseline 
period

p value

  Second lockdown 7162 (53.1%) 19,508 (55.4%) NS
  Post-second lockdown 19,309 (53.6%) 45,006 (55.5%) NS
  Third lockdown 10,949 (54.9%) 25,242 (55.2%) NS
  Post-third lockdown 5729 (54.6%) 12,744 (54.8%) NS
  Total (year) 89,848 (53.5%) 247,217 (55.2%)  < 0.001
  March–April 2021 19,257 (53.9%) 41,158 (55.7%) NS
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In the case of surgical ED visits, overall 30-day mor-
tality rate during the pandemic year was 6.98 per 1,000 
visits vs. 5.70 per 1,000 visits during the baseline period 
(ORadj 1.18; 95% CI 1.09–1.27, p < 0.001). As in the case 
of internal EDs, the highest excess mortality was observed 
during the first lockdown (ORadj 1.50; 95% CI 1.16–1.94; 
p < 0.001), then diminished but remained significant in the 
post-first lockdown period (ORadj 1.27; 95% CI 1.14–1.43; 
p < 0.001). In the following periods no excess mortality was 
observed (see Fig. 3b and Table 3).

Discussion

During the first 12 months of the pandemic in Israel, there was 
a substantial decline in the number of non-COVID ED visits 
relative to the pre-pandemic baseline periods: 22% in the case 
of internal ED visits and 19% in the case of surgical visits. 
The largest decline was observed during the first lockdown 
(45% in internal ED visits and 51% in surgical ED visits) with 
a gradual narrowing of the gaps during subsequent periods. 
Nonetheless, the number of ED visits remained lower relative 
to the baseline throughout the 12-month period. There were 
only small changes in patient characteristics: patients who 
did visit the EDs during the pandemic were slightly younger. 
The difference was only up to 1 year and without clinical sig-
nificance, but statistical significance was observed due to our 

large study population. ORadj for 30-day mortality was higher 
than during the baseline periods, especially in the case of the 
first lockdown period (internal EDs: ORadj 1.49; 95% CI 
1.34–1.66; p < 0.001 and surgical EDs: ORadj 1.50; 95% CI 
1.16–1.94; p < 0.001). Finally, there was a gradual reduction 
in excess mortality throughout the pandemic year, in parallel 
to the increase in number of visits.

The last two months of our study (March–April 2021) 
can be characterized as a return to normalcy, with respect 
to both the number of ED visits and the rates of mortality. 
This period—in which most of the Israeli adult population 
had already been vaccinated, most of the restrictions had 
been lifted and the ED utilization patterns returned to almost 
pre-pandemic levels—can, therefore, be viewed as a “post-
vaccine” period.

Population-level changes in ED visits are likely to be the 
result of multiple factors. Current evidence suggests that 
this decrease in ED visits may be the result of deferred care 
[12–14], whereby certain patient populations reported for-
going medical care, mainly owing to fear of SARS-CoV2 
transmission, or in an attempt to mitigate the burden on the 
healthcare system [15–17]. This trend is in line with public 
health messages communicated by governments, especially 
at the beginning of the pandemic, which advised individuals 
to avoid unnecessary healthcare use to reduce transmission 
of the virus and ensure that hospital capacity can accom-
modate surges in COVID-19 cases [19].

Table 2  Total and mean daily visits, by period—internal and surgical EDs

COVID-19 period Pre-pandemic baseline p value % Change

N Mean (SD) LCI 95% UCI 95% N Mean (SD) LCI 95% UCI 95%

Internal EDs
 Pre-first lockdown 6985 521.7 (102.3) 519.3 524.1 17,366 634.3 (91.5) 632.9 635.6  < 0.001 − 17.8%
 First lockdown 11,486 337.0 (56.3) 336.0 338 41,742 608.2 (82.1) 607.4 609.0  < 0.001 − 44.6%
 Post-first lockdown 75,475 502.3 (76.7) 501.8 502.9 188,005 622.5 (84.9) 622.2 622.9  < 0.001 − 19.3%
 Second lockdown 12,432 450.8 (53.1) 449.9 451.7 34,724 633.8 (93.1) 632.8 634.7  < 0.001 − 28.9%
 Post-second lockdown 32,247 469.3 (61.3) 468.7 470 82,990 604.0 (80.0) 603.5 604.6  < 0.001 − 22.3%
 Third lockdown 20,285 493.2 (68.5) 492.3 494.2 51,343 621.9 (79.9) 621.3 622.6  < 0.001 − 20.7%
 Post-third lockdown 10,465 508.2 (68.3) 506.9 509.5 24,908 603.3 (76.4) 602.4 604.3  < 0.001 − 15.8%
 Total (year) 169,375 481.1 (82.9) 480.7 481.5 441,078 617.9 (84.3) 617.6 618.1  < 0.001 − 22.1%
 March–April 2021 35,108 580.3 (87.6) 579.4 581.3 73,571 615.9 (87.3) 615.3 616.6  < 0.001 − 5.6%

Surgical EDs
 Pre-first lockdown 6908 517.9 (103.0) 515.4 520.3 16,899 616.7 (86.3) 615.4 618.0  < 0.001 − 16.0%
 First lockdown 10,316 304.4 (54.9) 303.3 305.5 42,310 619.7 (94.2) 618.9 620.7  < 0.001 − 50.9%
 Post-first lockdown 77,728 518.3 (80.2) 517.8 518.9 192,270 638.3 (91.4) 637.9 638.7  < 0.001 − 18.8%
 Second lockdown 13,490 493.9 (71.6) 492.7 495.1 35,203 649.3 (107.6) 648.2 650.4  < 0.001 − 23.9%
 Post-second lockdown 36,054 524.6 (66.9) 523.9 525.3 81,066 593.7 (89.6) 593.1 594.4  < 0.001 − 11.6%
 Third lockdown 19,954 485 (66.4) 484.1 485.9 45,742 555.7 (74) 555.0 556.4  < 0.001 − 12.7%
 Post-third lockdown 8485 415.4 (71.2) 413.9 416.9 17,960 467.2 (53.8) 466.4 468.0  < 0.001 − 11.1%
 Total (year) 172,935 496.1 (92.3) 495.6 496.5 431,450 612.3 (98.7) 612.0 612.6  < 0.001 − 19.0%
 March–April 2021 35,324 591.9 (82.9) 591.0 592.7 71,391 625 (92.7) 624.3 625.7  < 0.001 − 5.3%
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The US Centers for Disease Control and Prevention 
(CDC) reported a similar trend in the US, namely a steep 
decline in ED visits at the beginning of the pandemic which 
remained below pre-pandemic levels throughout 2020 [18].

The decline in ED visits has been previously reported also 
for urgent medical conditions, such as myocardial infarc-
tion and stroke [14, 21]. A potential and concerning conse-
quence of patients not seeking appropriate care for medical 

Fig. 1  Weekly number of ED visits, by year a Internal and COVID-related ED visits; b surgical ED visits 03/2108–02/2019; 03/2019–02/2020; 
03/2020–02/2021; and March–April 2021
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emergencies might be an increase in mortality and disability 
over various time frames [12, 14]. Therefore, public health 
officials should encourage patients to avoid delaying neces-
sary medical care during the pandemic, especially in emer-
gency situations, and should initiate targeted follow-up of 

the affected population over time in order to identify these 
consequences [12].

Furthermore, findings from the US National Syndromic 
Surveillance Program indicate a reduction in ED visits dur-
ing the pandemic in the case of diagnoses that represent 

Fig. 2  Percentage change in weekly ED visits, compared to baseline period; a internal EDs; b surgical EDs. *Compared to average weekly N of 
admissions in the 2-previous pre-pandemic years
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less urgent conditions (e.g., sinusitis, otitis media, intestinal 
infection, cornea and external disease) [20]. This was fur-
ther reinforced in a large US study which revealed a steep 
decline in ED visits for conjunctivitis and dermatitis, which 
are classified as low-acuity conditions [22]. Reports prior 
to the pandemic classified at least 30% of all ED visits in 
the US as non-urgent [23]. This reduction in low-value care 
due to COVID-19 constraints creates an opportunity to re-
evaluate and reduce the frequency of future non-necessary 
ED visits and thus lighten the burden on the emergency 
and hospitalization systems. Further segmentation of our 

findings according to clinical diagnosis and patient char-
acteristics will provide an enhanced understanding of this 
trend, with the goal of revising post-COVID health policy 
[24, 25].

The reported excess 30-day mortality rates in Israel dur-
ing the pandemic year, especially in the case of the first 
lockdown period, may reflect a higher proportion of more 
acute clinical conditions, and may be explained in two ways: 
a reduction in the number of patients with mild conditions 
who would have visited the ED in normal periods, and an 
increase in higher acuity problems due to delayed arrival in 

Table 3  30-day mortality rates 
(per 1000 visits) following 
ED visits and odds ratios, by 
period—internal and surgical 
EDs

*Results from GEE models, adjusted for age, sex, and CCI

30-day mortality Results from adjusted* models

COVID-19 
period

Pre-pandemic base-
line

ORadj LCI 95% UCI 95% p value

N Rates 
per 1000 
visits

Average 
N per 
year

Rates 
per 1000 
visits

Internal EDs
 First lockdown 630 54.38 582 41.10 1.49 1.34 1.66  < 0.001
 Post-first lockdown 2803 36.66 2194 34.51 1.09 1.03 1.15 0.001
 Second lockdown 505 39.86 445 37.19 1.18 1.05 1.33 0.005
 Post-second lockdown 1298 39.32 1148 40.58 1.02 0.94 1.09 NS
 Third lockdown 1023 49.45 836 47.89 1.17 1.06 1.3 0.002
 Post-third lockdown 421 38.37 369 43.65 1 0.88 1.13 NS
 Total (year) 6680 40.47 5574 38.76 1.08 1.05 1.12  < 0.001
 March–April 2021 1351 33.50 1020 41.00 0.98 0.91 1.06 NS

Surgical EDs
 First lockdown 88 8.51 82 5.70 1.5 1.16 1.94  < 0.001
 Post-first lockdown 542 6.77 348 5.28 1.27 1.14 1.43  < 0.001
 Second lockdown 75 5.13 65 5.51 1.06 0.8 1.41 NS
 Post-second lockdown 252 6.93 172 6.25 1.11 0.94 1.3 NS
 Third lockdown 168 8.22 117 7.33 1.09 0.87 1.36 NS
 Post-third lockdown 67 7.27 41 6.35 1.22 0.9 1.65 NS
 Total (year) 1192 6.98 825 5.81 1.18 1.09 1.27  < 0.001
 March–April 2021 212 4.80 140 5.70 1 0.83 1.19 NS
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Fig. 3  Adjusted* OR for 30-day mortality following ED visits, by period; A internal EDs; B surgical EDs. *from GEE models, adjusted for age, 
sex, and CCI. OR are presented with 95% confidence interval
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a worse condition [as exemplified in a recent Israeli study of 
STEMI patients with substantial increase in the time from 
symptom onset to reperfusions and in the risk for compli-
cations [26]]. These explanations are supported by the fact 
that the crude number of deaths were also higher in each of 
the seven COVID periods compared to pre-pandemic peri-
ods. Both explanations were likely the result of social dis-
tancing restrictions imposed by the Israeli government at an 
early stage of the pandemic in order to avoid pressure on the 
hospitals, alongside patients' fear of exposure to COVID-19 
and their resultant avoidance and deferment of treatment.

The shift of system resources in favor of treating 
COVID-19 patients at the expense of providing optimal care 
to other patients is less likely to explain our findings, in 
view of the fact that the burden of COVID-19 morbidity and 
the shift in system resources increased over the course of 
the year, while mortality rates in fact declined [27]. While 
we found the highest odds of mortality after the ED visit 
occurred in the first lockdown, studies evaluating excess 
national mortality found that it was most common in Israel 
toward the end of 2020—suggesting that patients in our 
sample were likely experiencing death due to causes other 
that COVID-19 [28].

The declining trend in excess odds for 30-day mortality 
during the pandemic months in parallel to the increase in 
visits implies a gradual return to pre-pandemic routine, as 
the population and the healthcare system acclimatize to 
life alongside COVID, together with vaccination access 
(vaccination rollout began on January 2021) that prob-
ably changed public behavior. Another possible explana-
tion that may contribute to the declining mortality trend 
may be the improvement in the ED staff learning curve of 
treating and managing COVID patients.

The study provides a number of insights that should be 
of benefit to healthcare systems as the pandemic continues 
to spread around the globe. First, practitioners and public 
health officials should emphasize the importance of visit-
ing the ED immediately for serious and acute symptoms 
that cannot be managed in other settings [19]. The public 
should understand the importance of seeking guidance and 
emergency care for acute health conditions, and possible 
barriers to necessary medical care should be addressed 
with targeted public health messaging [29]. Understanding 
factors associated with medical care avoidance can inform 
targeted care delivery approaches and communication 
efforts encouraging persons to safely seek timely routine 
emergency care [16].

Second, there should be proactive long-term follow-up 
in order to identify possible health consequences of the sus-
pected sub-optimal treatment received by some patients with 
acute medical conditions during the COVID period.

Third, a deeper analysis of our findings according to clini-
cal diagnosis and patient’s clinical and sociodemographic 

characteristics may be useful in exploiting the unique oppor-
tunity to identify low-value care cases that should be system-
atically addressed in a non-ED setting (such as community-
based care, telehealth, and home-based care) [27]. This can 
facilitate a wiser allocation of limited healthcare resources 
and the achievement of a better healthcare system in the 
post-COVID-19 era [25].

This study has several strengths. It examines the effect 
of the pandemic on ED utilization patterns in a large inte-
grative healthcare organization over a relatively long period, 
including two months in which most of the country's adult 
population had already been vaccinated. Further advantages 
of the study include the extent of population coverage and the 
availability of computerized up-to-date data gathered in both 
inpatient and community settings, thus enabling the monitor-
ing of patients over time. Our study's limitations include a 
lack of information regarding the reasons for ED visits, which 
would have facilitated an analysis of possible changes in ED 
patient case-mix and changes in the acuity of clinical condi-
tions during the study period. Furthermore, we acknowledge 
the lack of available data on the causes of death and mortality 
rates of patients who did not present for care at EDs. Another 
limitation of the study may be related to the fact that not 
all COVID cases may have been identified (especially at the 
beginning of the pandemic) and some of the excess mor-
tality found may reflect COVID infection. As the COVID 
burden increased throughout the study period, in contrary to 
our parameters' trends, we believe the effect of this limitation 
is minor. The study is also limited to EDs in Israel, and the 
results may not be generalizable to other countries.

Conclusions

In this retrospective cohort study, we demonstrate the 
decline in non-COVID ED visits from March 2020 to April 
2021 and the increase in 30-day mortality rates observed 
in the eight EDs operated by the Clalit general hospitals in 
Israel. These effects of the COVID pandemic diminished 
during the study period and the situation returned to near-
normal during March–April 2021. The findings suggest that 
the population and the healthcare system acclimatize to life 
alongside COVID. Practitioners and public health officials 
should encourage patients, in future epidemic waves, to 
avoid delaying essential medical care that cannot be man-
aged in other settings. Further study is needed in order to 
characterize the patients whose use of ED services was most 
affected. This will make it possible to monitor the conse-
quences of deferral of care for acute conditions over time, 
and will support efforts to maintain the lower ED utilization 
rates for non-urgent cases observed during the COVID pan-
demic, with the goal of improving healthcare preparedness.
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