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Introduction: Emergency Medical Services (EMS) are expected to be affected by a pandemic outbreak. However,
the available data about trends and extents of these effects is limited.Methods:We analyzed numbers of ambu-
lance calls for all 136 diagnosis codes used by Magen David Adom (MDA), Israel's national EMS during 121 days
between January 01 and April 30, 2020. Results: There was an increase in calls for COVID-19 symptoms (cough,
fever, throat pain). This trend followed the same shape as the curve for confirmed COVID-19 patients. Trends
were found to increase for calls not followed by transport to the hospital as well as in calls for mental or psychi-
atric causes. Simultaneously, there was a decrease in calls for cardiovascular issues, pneumonia, and all injuries.
Conclusion: Understanding these correlations may allow better preparedness of the EMS and a better response
towards the public needs in the period of an epidemic or a pandemic.

© 2020 Elsevier Inc. All rights reserved.
1. Background

Emergency Medical Services (EMS) are a crucial element of a na-
tional healthcare system [1,2]. EMS are designed to provide citizens
with prompt, safe, and effective on-scene emergencymedical treatment
and access to thehealth-care system in times of urgent need [3]. In Israel
(9.2 million residents), this role is performed by Magen David Adom
(MDA) which is the national EMS organization, national blood bank,
and blood services, and national red-cross society as outlined in the
MDA law [4]. One of MDA chief roles is to provide a rapid and efficient
response to medical emergencies. This is done by providing first aid in-
structionswhile simultaneously dispatchingfirst responders and appro-
priate ambulance teams to provide medical care and transport to the
hospital. MDA operates a fleet of over 1000 ambulances and Mobile In-
tensive Care Units (MICUs) spread throughout the country in 177 sta-
tions which are staffed by 2400 employees and over 24,000 volunteers
[5]. In addition to the ambulances and MICUs 7000 volunteer first re-
sponders are utilized on over 600motorcycles, 50 electric mini vehicles,
200 bicycles, and volunteers' personal vehicles which are also outfitted
with emergency equipment [6]. As thenational EMS, at any timeof a cri-
sis and especially in pandemics, disasters and wars, MDA must balance
the increased needs created by the crisis with the ongoing needs of reg-
ular emergency incidents [7]. Finally, every citizen in Israel belongs to
n David Adom, Igal Alon 60, Tel
one of four Health Management Organizations (HMOs) except soldiers
who receive medical care from the Israeli Defense Forces (IDF). Non-
emergent medical conditions are typically treated by physicians and
nurses in the domain of the HMO [8,9]. In cases of out of hospital
death in Israel, only licensed physicians and certified MDA paramedics
may declare and document death, which is usually done by MDA para-
medics thus making MDA database a reliable representation for the
number of out of hospital deaths [10].

In December 2019, the World Health Organization (WHO) China
Country Office was informed of cases of pneumonia of unknown etiol-
ogy. In January 2020, a new type of coronavirus – SARS-CoV-2 was iso-
lated and identified as the cause of the rapidly evolving endemic known
as Coronavirus Disease 2019 (COVID-19) [11]. This was soon to spread
to many countries leading the WHO to declare it a pandemic [12].

EMS are expected to match response resources with patient needs,
and the best use of EMS resources is achieved if they are tailored to ser-
vice demand. It has been described that occupational, social, and recre-
ational routines follow temporal patterns, as does the onset of certain
acute medical diseases and injuries [13]. It is therefore important to un-
derstand these patterns in routine conditions. However, the spread of a
pandemic outbreak can significantly disrupt the routine, as evidenced.
Indeed, during previous pandemics, avoidance behaviors were de-
scribed, including reluctance of visiting hospitals due to the fear of
contracting the disease [14]. During this period therewere reports of re-
ductions in various causes of hospital emergency department visits and
admissions including admissions for urgent lifesaving procedures such
as Primary Coronary Interventions (PCI) [15,16]. A certain amount of
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fear and anxiety may be adaptative and motivates appropriate protec-
tive behaviors. However, excessive anxiety, as reported during
pandemic-related restriction of movement of the population, leads to
unwarranted distress, and has psychological impacts [17,18]. It appears
therefore of tremendous importance to assess these modifications in
demands and patterns of demands during a pandemic.

Little data exists reporting the patterns of EMS demand in function
of time [13,19,20], but little is known about the influence of pandemics
on thepattern of EMS activity during epidemics. Therefore, the objective
of this study was to assess the impact of the COVID-19 pandemic on the
trends in EMS activities in Israel throughout the pandemic.
2. Methods

2.1. Study design

The 4-month study period (January 01–April 30, 2020) lasted
121 days. We analyzed all 136 diagnoses codes from the national EMS
database (Table 1). This was compared to the same period in the previ-
ous year (January 01–April 302,019, i.e. 120 days) for consideration of
normal seasonal trends.

A person in need of acutemedical assistance should call the national
medical emergency telephone number of Israel (1-0-1). The call is an-
swered by a trained and experienced dispatcher who receives informa-
tion, conducts initial triage, and defines the medical problem in a code.
This information is simultaneously entered by the dispatcher into the
unified command and control system which automatically dispatches
the closest first responders together with the appropriate medical
team (BLS teams in ambulances or ALS teams in MICUs), according to
the urgency and medical needs at the scene as defined by the
dispatcher. This study was approved by the Scientific Committee of
Magen David Adom.
Table 1
List of Magen David Adom (MDA) medical diagnosis codes.

Aggressive patient Dehydration
Suspected suicide attempt Scorpion sting
Suspected anxiety reaction Animal injury
Suicidal thoughts Heat injury
Mental disturbances Cold injury
Psychosis Hypersensitivity/allergy
Hypoglycemia Poisonous inhalation
Hyperglycemia Smoke inhalation
Thyroid disorder Anaphylactic reaction
Urine retention Alcohol overconsumption
Gynecological illness Drugs overdose
Vaginal bleeding Medication overdose
UTI Hanging
Hematuria Limb injury
Suspected abortion Neck injury
Renal colic Multi-trauma
Rupture of membranes Thoracic injury
Uterine contractions Head injury
Active labor Pelvic injury
Preeclampsia/eclampsia Abdominal injury
Patient denies transportation to hospital Spinal injury
Patient denies treatment Facial injury
Family denies transportation to hospital Suspected head of femur fracture
Family denies treatment Suspected upper limb fracture
Confirmed dead - no CPR Suspected lower limb fracture
False call Thermal burns
Feared danger to human life Chemical burns
Abnormal blood test Crush injury
Death declaration Finger amputation
Foreign body in ears Limb amputation
Foreign body in nose Burn 1st degree
Foreign body in eyes Burn 2nd degree
Snakebite Burn 3rd degree
Poisoning Light Injury
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2.2. Case definition

This study was based on data extracted from Israel's national
EMS database containing all emergency calls. The extracted data in-
cludes national EMS diagnosis codes (Table 1) and numbers of inci-
dents in which each code was used. This study involves only
retrospective de-identified data, which was extracted through the
institutional Business Intelligence system from the command and
control system.

Descriptive analyses were performed using numbers of calls as
the variable. A very wide range analysis was first performed on all
136 diagnosis codes. Thereafter, the study chose to focus on several
diagnoses codes which were found to be particularly informative.
Several types of diagnosis were grouped into four batches
(Table 2): (1) Total Cardiovascular – the sum of all cardiovascular-
related calls, (2) Total Mental – sum of all mental disturbance and
psychiatric illness related calls, (3) Total Injuries – sum of all
injury-related calls, (4) Total Denials – All denial of treatment and/
or transportation by patient or family.
2.3. Statistical analysis

Poisson regression analysis was used to examine the effect of time
on the numbers of calls for all diagnoses or batches of diagnoses.
When numbers of daily calls were found to change with time, the
curve of the daily number of calls was analyzed and an approximative
date where changes occurred was determined. Student t-tests were
then employed to compare the mean number of daily calls between
the first sub-period and the second sub-period. For all analysis-runs, a
p-value of <0.05 was considered significant. XLSTAT 2020 Statistical
and Data Analysis Solution for Excel (Addinsoft, Paris, France) was
used to perform statistical analysis.
Severe injury Asphyxia/aspiration/foreign body
Non-traumatic bleeding/wound Dyspnea
Non-cardiac chest pain Cough/hemoptysis
Ear pain COPD exacerbation
Abdominal pain Asthma attack
Back pain Suspected pneumonia
Eye pain Suspected pulmonary embolism
Headache Stridor
Groin pain Confusion
Throat pain Syncope
Hand pain Post-syncope
Diffuse pain Generalized weakness
Neck pain Unconsciousness
Leg pain General deterioration
Tooth ache Post-seizure
Menstrual pain Dizziness/vertigo
Pulmonary edema/heart failure Seizures
Bradycardia Stroke/transient ischemic attack
Cardiopulmonary arrest Reduced level of consciousness
Palpitations Nausea and/or vomiting
Other arrythmia Rectal bleeding
Acute coronary syndrome Hematemesis
Hypertension Constipation
Hypotension Diarrhea
ECG alterations Suspected gastroenteritis
SIDS Suspected bowel obstruction
Pacemaker/defibrillator dysfunction Suspected abdominal emergency
Cardiogenic shock Peptic ulcer
AV Block Melena
Myocardial infarction Hemorrhoids
Ventricular fibrillation Fever
PSVT (AVRT/AVNRT) Suspected meningitis
Atrial fibrillation Suspected sepsis/septic shock
Respiratory arrest Cellulitis
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Fig. 1.Medical diagnosis codes for symptoms consistent with COVID-19.

Table 2
Medical diagnosis codes batched in groups.

Batch Diagnosis

Total cardio Bradycardia
Atrial fibrillation
Cardiopulmonary arrest
Palpitations
Other arrythmia
Acute coronary syndrome
Hypertension
Hypotension
Pulmonary edema/heart failure
Electrocardiogram alterations

Total mental Aggressive patient
Suspected suicide attempt
Suspected anxiety reaction
Suicidal thoughts
Mental disturbances
Psychosis

Total injuries Limb injury
Neck injury
Multi-trauma
Thoracic injury
Head injury
Pelvic injury
Abdominal injury
Spinal injury
Facial injury
Suspected head of femur fracture
Suspected upper limb fracture
Suspected lower limb fracture
Light injury

Total denial Patient denies transportation to hospital
Patient denies treatment
Family denies transportation to hospital
Family denies treatment
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3. Results

The total number of calls during the 4-month period of this study
was 268,361, with a mean number of 2218± 209 calls per day. Regres-
sion analysis showed significant relationships between time and num-
ber of calls for several diagnoses.

This relationship was significantly positive for “Cough/Hemoptysis”
(r = +0,52, P < 0,001), “Throat Pain” (r = +0,45, P < 0,001), and
“Fever” (r = +0,36, P < 0,01). The relationship was also positive be-
tween time and calls resulting in “Patient denies transportation to hos-
pital” (r = +0,64, P < 0,001).

Conversely, a negative relationships was found for “Limb Injury”
(r = −0,44, P < 0,001), “Head Injury” (r = −0,44, P < 0,001), “Light
Table 3
Student t-test comparison of “Number of calls per day” between Period 1 (December 01,
2019 - March 02, 2020) and Period 2 (March 03, 2020 - April 15, 2020),

Period 1 Period 2

(n = 62) (n = 59)

Number of calls per day Mean SD Mean SD P

Cough/hemoptysis 13,9 4,1 43,3 21,5 <0,0001
Throat pain 4,2 2,3 9,4 4,5 <0,0001
Fever 59,6 12,1 88,0 24,8 <0,0001
Suspected pneumonia 28,5 6,8 18,2 9,5 <0,0001
Generalized weakness 198,4 26,6 170,0 26,1 <0,001
Total “cardio” 254,0 34,1 214,2 29,8 <0,0001
Total “mental” 69,2 10,7 78,1 11,9 <0,001
Total “injuries” 378,2 48,3 286,3 64,6 <0,0001
Total “denial” 200,3 22,5 253,2 39,1 <0,0001
Total “other” 1110,9 56,7 995,1 72,9 <0,001
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Injury” (r = −0,65, P < 0,001), “Pulmonary Edema/Heart failure”
(r = −0,66, P < 0,001), “Suspected Pneumonia” (r = −0,76,
P < 0,001), “Acute Coronary Syndrome” (r = −0,24, P < 0,05),
“Stroke/Transient Ischemic Attack” (r=−0,27, P < 0,05), “Hyperglyce-
mia” (r = −0,30, P < 0,05), “Hypoglycemia” (r = −0,31, P < 0,05), as
well for “Post-Syncope” (r = −0,73, P < 0,001) and “Post-Seizure”
(r = −0,82, P < 0,001).

Conversely, there was no temporal relationship for “Death declara-
tion by paramedics” (r = 0,06, NS). Similarly, there was no relationship
in cases where human life was suspected to be in danger (r= 0,06, NS).

Careful consideration of data let us evidence that the “Number of
calls per day” tended to exhibit a 2-period repartition, with a marked
change in shape around Day 62, which means March 02. Considering
the apparent modification in the “Number of calls per day” beginning
around day 62, the study timeline was separated into two periods: pe-
riod 1 – from Day 1 to Day 62 (i.e. from January 01 to March 02), with
n = 62 days; and period 2 – from Day 63 to Day 121 (i.e. from March
03 to April 30), with n = 59 days.

Based on this two-period repartition, themean “Number of calls per
day”was compared between the two periods by Student t-test for each
diagnosis or batch. Tomake this reportmore focused, onlymedical diag-
nosis codes exhibiting the most significant changes are presented with
mean numbers of calls per day, other diagnosis codes were batched to-
gether by topic as mentioned in the methods chapter (Table 3).

Therewas a significant increase in calls between the two studied pe-
riods for the following medical diagnosis codes: Cough/Hemoptysis
(+212%), Throat Pain (+124%), Fever (+48%) (Table 3, Fig. 1), Total
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Fig. 2.Medical diagnosis codes which increased during the COVID-19 outbreak.
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Fig. 3.Medical diagnosis codes which decreased during the COVID-19 outbreak.
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Mental (+13%), and Total Denies (+27%) (Table 3, Fig. 2). There was a
significant decrease in calls between the two studied periods for the
following medical diagnosis codes: Total Injuries (−24%), Generalized
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Weakness (−15%), Total Cardiovascular (−16%), and Suspected Pneu-
monia (−36%) (Table 3, Fig. 4).

Considering data recorded in 2019, no significant changewas appar-
ent in numbers of calls for Cough/Hemoptysis, Throat Pain, or Fever
throughout the equivalent period. Moreover, the increase in “Total De-
nial” calls found in 2020 was not evidenced in 2019 (229 ± 26 vs
215 ± 23, period P1 vs period P2 respectively, NS), as was also not evi-
denced in 2019 the decrease in “Total Injuries” calls found in 2020
(361 ± 50 vs 380 ± 51, period P1 vs period P2 respectively, NS). Con-
versely, the time-related decreasing trend for calls for “Suspected Pneu-
monia” was also evidenced in 2019 (r = −0,63, P < 0,001), as was
found the decreasing trends for “Total Cardio” calls (r = −0,33,
P < 0,05), “Post-Seizures” (r =−0,45, P < 0,05), but not for “post-Syn-
cope” (r =−0,17, NS), “Hyper or Hypo-Glycemia” (r =−0,07 and r =
−0,03 respectively, NS) (Fig. 3).

Given the shape of the curve for “Cough/Hemoptysis”, “Throat Pain”,
and “Fever”, as shown in Fig. 1, it appears that the increase in numbers
of calls per day in the second period (March 03 to April 30) is character-
ized by a sharp initial increase, followed by a decrease in that number.
A correlation test was used to test this hypothesis. For that purpose,
Period 2 was further separated into two periods: period 2a – from Day
63 to Day 85, (March 03 to March 24, i.e. 22 days); and period 2b –
from Day 86 to Day 121 (March 25 to April 30, i.e. 37 days).

The results of the correlation tests for these three symptoms in pe-
riods 2a and 2b are given in Table 4. There was a marked and significant
increase in the number of calls per day for each of the three symptoms,
during the period 2a, followed by a marked and significant decrease of
the values in period 2b.

Finally, despite the particularlymarked increases in calls for “Cough/
Hemoptysis”, “Throat Pain”, and “Fever”, the total number of calls per
day appeared to be globally significantly lower (P< 0,05) during period
2 (2135 ± 192) than during period 1 (2297 ± 188).

4. Discussion

EMS are widely recognized to play a key role in the health system in
a nation. Their organization has been profoundly documented [1,2].
However, there is little data reporting types of calls and patterns of
EMS demand. They describe seasonal, annual, hourly, or weekday im-
pacts on EMS activity [13]. Other observational studies have described
the field of emergency dispatching with a focus on citizens' initial
Date

est Rate - Daily

d positive patients in Israel.



Table 4
Correlation tests between time and “Number of calls per day” during periods 2a (March
03–March 24, 2020) and 2b (March 25–April 15, 2020).

Symptom Period Pearson r P value

Throat pain 2a +0.73 <0.001
2b −0.78 <0.001

Cough/hemoptysis 2a +0.93 <0.0001
2b −0.91 <0.0001

Fever 2a +0.92 <0.0001
2b −0.89 <0.0001
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contact with the healthcare systems through emergency calls [19,21].
Surprisingly, there were very few previous reports about the pattern
of calls to an EMS during a pandemic or an epidemic. Chow-In-Ko
et al. evaluated the use of EMS systems during the 2003 outbreak of
SARS in Taipei (Taiwan) [22]. Their 3-month study, which was based
on the number of EMS transports, revealed that the overall volume of
EMS incidents did not change significantly, but that non-SARS EMS ac-
tivities decreased. As the present outbreak of coronavirus disease con-
tinues, this manuscript aims to report very first insights into the call-
type pattern during the emergence of a pandemic and draw indications
that can be used for future preparedness.

When analyzing all diagnosis codes before and during the emer-
gence of COVID-19 in Israel, we found a positive relationship between
time and the number of calls per day for the three diagnoses codes:
“Cough/Hemoptysis”, “Throat Pain”, and “Fever”. Moreover, when
means of the number of calls per day were compared between period
1 and period 2, it was found that there was close to three times more
calls for “Cough/Hemoptysis” and more than two times more calls for
“Throat Pain” in period 2, whereas calls for “Fever” increased by 48%.
Fever and cough (and consequently the associated throat pain) were
the two most common symptoms of patients with COVID-19 [23].
Very interestingly, the calls for these three symptoms began to increase
on Day 63 around March 03. The first positive case of contaminated
COVID-19 in Israel was evidenced on February 22. According to data
from the Israeli Ministry of Health, the rate of tests found positive
with COVID-19 increased slowly from February 22 until the beginning
of March (Fig. 5) [24]. This rate then markedly increased until March
24–26 and thereafter decreased sharply. Interestingly but not surpris-
ingly, this is fully in line with the curves describing the evolution of
the number of calls for “Throat Pain”, “Cough/Hemoptysis” and
“Fever”. They indeed follow the same shape in the second period of
our study (i.e. from March 03 to April 30) as the rate of positive tests
for COVID-19, with an initial and sharp increase followed by a similarly
sharp decrease in the number of calls, with the peak being around
March 24. The increase in EMS calls for medical conditions, part of
which does not usually justify EMS intervention may be explained by
the general state of confinement together with the reduction of in pri-
mary care clinic activities and opening hours. Additionally, MDA was
in constant public focus as the main gateway to healthcare during
the outbreak, thus causing people to contact the health care system
through EMS.

Evenmore interestingly, a 38% increase was found in the total num-
ber of calls where patients (or family) denied transportation to the hos-
pital. Patients or families sometimes call an ambulance for treatment
and then deny transportation. In recent years, the issue of “inappropri-
ate calls” is one of constant discussion [25,26], and have been reported
to represent up to 32% of all ambulance responses and could lead to
fewer resources being available [25]. The documented reasons for refus-
ing hospital travel were found to be complex. However, it has to be
stated that in most cases the given reasons were a minor injury (55%),
or a patient who recovered significantly (25%), and more rarely a pa-
tient who explicitly refused to travel against medical advice (15%)
[26]. In the present study, the reasons for denying transportation to
the hospital are probably similar in period 1 of our study to the reasons
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raised by Shaw et al. [26]. However, the marked increase evidenced in
the rate of calls ended with denial of treatment and/or transportation
during the spread of the outbreak could also be due to the fear and anx-
iety of being exposed to the virus in the ambulance or hospital
[14,27,28]. Fear is one factor in avoidance of medical care, and during
epidemics, such behaviors were associated with misconceptions re-
garding the severity of other prevalent diseases [16]. This has been
well reported in patients with ACS [15]. Not only the number of visits
changed, but the time from onset of symptoms to presentation was
also reported to be prolonged [29]. It is noticeable that, even though
people were reluctant to go to the hospital even with cardiovascular
complaints, this study did not find excess mortality at home compared
with routine times. This requires further investigation.

Another reason for denying transport to the hospital could also be
related to the fact that, regarding disease-containment measures inside
the hospital, family members would not be allowed to accompany the
patient, and both the patient and the family could thus refuse to be
separated.

Social distancing and restriction of movement are among the most
commonly recognized non-pharmaceutical public measures to prevent
human-to-human transmission in the absence of specific antiviral ther-
apy and of admitted vaccines [30,31]. Even if pandemic illnesses, such as
COVID-19, are often associatedwith high levels of anxiety, self-isolation,
or quarantine, which also has beenwidely reported to induce important
psychological impact [17,18,27]. Persons in quarantine have their free-
dom restricted, and it has been shown that a substantial proportion of
quarantined persons are distressed, display symptoms of PTSD, anxiety,
and depression [17,32]. Pandemics have much in common with other
disasters (unpredictability, fatalities). But there is a huge difference
from other disasters: in place of social convergence, the exact opposite
is demanded (isolation, separation), and the interruption of such com-
munity and family rituals, norms, and values may diminish individual
resilience, worsen mental health and increase the potential for adverse
reactions [32]. The 12% increase that we found in “Total Mental” calls
could reflect the direct effect of confinement on psychologically unstable
patients.

The 24% decrease that we found in “Total Injury” calls could be re-
lated to the progressive decrease in travels and sports activities of the
population due to confinement at home. It could also be proposed that
the above-mentioned fear of being contaminated induced less numer-
ous calls for EMS in case of non-serious injuries. Concerning the 16% de-
crease in the “Total Cardiovascular” calls, it can be argued again that the
patients' threshold to calling for an ambulance was raised by the fear of
being contaminated, which possibly caused a decrease in calls for non-
vital cardiovascular reasons. This could be supported by the fact that
in 2019 we only found a slight and non-significant 6% decrease for
calls for “Total Cardiovascular” calls. This remains also to be confirmed.
Another assumption that could be likewise made is that patients
remained at home, due to confinement measures, and experienced a
better fulfillment of their treatment, in these times where underlying
pathologieswerewell known by the public to be of pejorative prognosis
in case of contamination by COVID-19 [23]. Some patients either did not
call or would have thus waited longer before calling. The same reason
regarding possible better fulfillment of treatment and/or increased
threshold for calling for an ambulance might be raised for the decreas-
ing trends for calls for Hyper/Hypo-Glycemia, and for “Post –Syncope”
calls. However, the decrease in calls for “Post-Seizures” found in our
study was also evidenced when assessing the Year 2019. This could be
related to previously reported seasonal variations in epileptic seizures,
with a peak in January and a nadir in August [33].

Generalized weakness is one of themain symptoms associated with
COVID-19 [23]. It is also well known to be onemain symptom of flu and
many other viral illnesses, sometimes leading to a state of post-
infectious fatigue syndrome [34]. This retrospective study has found a
decrease of 15% in the number of calls for “Generalized Weakness”
over time. More than to the emergence of COVID-19, this decrease is
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to be related to the period in the year of that study, which began on Jan-
uary 1, i.e. during the peak in the seasonal epidemic flu outbreak.
Whereas it has been overshadowed by the coronavirus outbreak, Influ-
enza activity peaked in late December 2019 and decreased significantly
since and its activity was below baseline levels by end of February 2020
[35]. Moreover, another findingwas a 36% decrease in the daily number
of calls for “Suspected Pneumonia” in period 2 as comparedwith period
1. Here also, this could be related to the incidence offlu in lateDecember
2019–January 2020. This could be supported that the same cause of calls
(“Suspected Pneumonia”) exhibited a similar decreasing trend in 2019
(−31%), and probably for the same seasonal-flu reason. Interestingly,
even though its lower mean “Number of calls per day” in period 2,
calls for “Suspected Pneumonia” exhibited a slight increase during pe-
riod 2, following the same trend as “Cough/Hemoptysis”, “Throat
Pain”, and “Fever”. This last shape of the curve could probably be to at-
tribute to the peak in COVID-19 cases.

Finally, despite the increases in daily calls for “Cough/Hemoptysis”,
“Throat Pain”, “Fever”, “Suspected Pneumonia”, “Total Mental”, and
“Total Denies”, the global mean daily number of calls decreased in pe-
riod 2. This is in line with the findings of Chow-In Ko et al. during the
2003 SARS outbreak which evidenced a decrease in non-SARS EMS ac-
tivities during this period. This is probably the consequence of the
marked decreased rates of calls of “Total Injuries” and “Total Cardiovas-
cular”, that together represent the largest proportion of the daily activ-
ity of the EMS [22].

5. Conclusions

This study analyzed calls received between January 01, 2020 and
April 30, 2020, the period of pre-exposure, and then to the emergence
of COVID-19 in Israel. There is strong evidence supporting that the pat-
terns of calls to MDA were closely affected by the pattern of the spread
of the pandemic in the country, especially for themain symptoms of this
viral illness. Regression analyses showed significant relationships be-
tween time and number of calls for several diagnoses. An increase was
found in calls for mental or psychiatric causes, which could be related
to the marked anxiety and stress associated with the outbreak, and to
the direct psychological impact of quarantine, confinement, and social
distancing. There was an increase in calls that were not followed by
transport to the hospital, which could reflect the increased fear of
being contaminated in the hospital. Finally, it appears that the volume
of other calls either did not change formost of the diagnosis codes or de-
creasedwhen reflecting the decreased activity ofmost of the population
due to general measures of confinement. Understanding these trends
would allow better planning of EMS organization logistics and opera-
tional array.

Funding

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

References

[1] Davoli E, Righi F, Reina TC. Emergency medical services systems in the European
Union: Report of an assessment project co-ordinated by theWorld Health Organiza-
tion; 2008 doi:EUR/08/5086087.

[2] Emergency medical services: At the crossroads.Washington, DC: The National Acad-
emies Press; 2007. https://doi.org/10.17226/11629.

[3] Jaffe E, Strugo R, Bin E, et al. The role of emergency medical services in containing
COVID-19. Am J Emerg Med. 18 April 2020. https://doi.org/10.1016/j.ajem.2020.04.
023 Published Online First.

[4] The Knesset. Magen David Adom Law. Israel: Israeli Legislation. 1950https://he.
wikisource.org/wiki/ םודא_דוד_ןגמ_קוח . [Accessed 6 June 2019].

[5] Jaffe E, Bin E. Israeli national prehospital emergency medical services annual report.
Tel Aviv Jaffo https://www.mdais.org/about/sikumshana; 2019. [Accessed 11 May
2020].
265
[6] Dadon Z, Alpert EA, Jaffe E. Utilizing advanced telecommunication strategies to en-
hance the response of emergency medical services volunteers. Disaster Med Public
Health Prep. 2020:1–6. https://doi.org/10.1017/dmp.2019.126.

[7] Einav S, Hick JL, Hanfling D, et al. Surge capacity logistics: care of the critically ill and
injured during pandemics and disasters: CHEST consensus statement. Chest. 2014;
146:e17S-3S. https://doi.org/10.1378/chest.14-0734.

[8] Rosen B, Waitzberg R, Merkur S. Israel - health system review. Copenhagen PP - Co-
penhagen: World Health Organization. Regional Office for Europe; 2015https://
apps.who.int/iris/handle/10665/330248.

[9] Clarfield AM, Manor O, Nun G bin, et al. Health and health care in Israel: an introduc-
tion. The Lancet. 2017;389:2503–13. https://doi.org/10.1016/S0140-6736(17)
30636-0.

[10] Jaffe E, Sonkin R, Goldberg J, et al. Paramedics declare death – a lifesaving decision.
Health Policy and Technology. July 2017. https://doi.org/10.1016/j.hlpt.2017.07.005
Published Online First.

[11] Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients with pneumonia
in China, 2019. New England Journal of Medicine. 2020;382:727–33. https://doi.org/
10.1056/NEJMoa2001017.

[12] Coronavirus disease 2019 (COVID-19) - situation report 51. Geneva. https://www.
who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-
covid-19.pdf?sfvrsn=1ba62e57_10; 2020. [Accessed 19 March 2011].

[13] Cantwell K, Morgans A, Smith K, et al. Time of day and day of week trends in EMS
demand. Prehosp Emerg Care. 2015;19:425–31. https://doi.org/10.3109/10903127.
2014.995843.

[14] Lau JTF, Griffiths S, Choi KC, et al. Avoidance behaviors and negative psychological
responses in the general population in the initial stage of the H1N1 pandemic in
Hong Kong. BMC Infect Dis. 2010;10:139. https://doi.org/10.1186/1471-2334-
10-139.

[15] Moroni F, GramegnaM, Ajello S, et al. Collateral damage:medical care avoidance be-
havior among patients with acute coronary syndrome during the COVID-19 pan-
demic. JACC: Case Reports. 23 April 2020. https://doi.org/10.1016/j.jaccas.2020.04.
010 Published Online First.

[16] Rosenbaum L. The untold toll— the Pandemic’s effects on patients without Covid-19.
New England Journal of Medicine. 17 April 2020. https://doi.org/10.1056/
nejmms2009984 Published Online First.

[17] Hawryluck L, Gold WL, Robinson S, et al. SARS control and psychological effects of
quarantine, Toronto, Canada. Emerg Infect Dis. 2004;10:1206–12. https://doi.org/
10.3201/eid1007.030703.

[18] Brooks SK, Webster RK, Smith LE, et al. The psychological impact of quarantine and
how to reduce it: rapid review of the evidence. The Lancet. 2020;395:912–20.
https://doi.org/10.1016/S0140-6736(20)30460-8.

[19] Victor CR, Peacock JL, Chazot C, et al. Who calls 999 and why? A survey of the emer-
gency workload of the London ambulance service. Journal of Accident &amp;amp;
Emergency Medicine. 1999;16:174 LP–178. https://doi.org/10.1136/emj.16.3.174.

[20] Vargas Román MI, de Miguel ÁG, Garrido PC, et al. Epidemiologic intervention
framework of a prehospital emergency medical service. Prehosp Emerg Care.
2005;9:344–54. https://doi.org/10.1080/10903120590962157.

[21] Møller TP, Ersbøll AK, Tolstrup JS, et al. Why and when citizens call for emergency
help: an observational study of 211,193 medical emergency calls. Scand J Trauma
Resusc Emerg Med. 2015;23:88. https://doi.org/10.1186/s13049-015-0169-0.

[22] Chow-In Ko P. Emergency medical services utilization during an outbreak of severe
acute respiratory syndrome (SARS) and the incidence of SARS-associated coronavi-
rus infection among emergency medical technicians. Acad Emerg Med. 2004;11:
903–11. https://doi.org/10.1197/j.aem.2004.03.016.

[23] Cevik M, Bamford CGG, Ho A. COVID-19 pandemic—a focused review for clinicians.
Clinical Microbiology and Infection. 2020. https://doi.org/10.1016/j.cmi.2020.04.
023 Published Online First.

[24] Basson E. Israel ministry of health press release. Jerusalem https://www.health.gov.
il/English/Topics/Diseases/corona/Pages/press-release.aspx; 2020. [Accessed 18
March 2020].

[25] Marks PJ, Daniel TD, Afolabi O, et al. Emergency (999) calls to the ambulance service
that do not result in the patient being transported to hospital: an epidemiological
study. Emerg Med J. 2002;19:449 LP–452. https://doi.org/10.1136/emj.19.5.449.

[26] Shaw D, Dyas J v, Middlemass J, et al. Are they really refusing to travel? A qualitative
study of prehospital records. BMC Emerg Med. 2006;6:8. https://doi.org/10.1186/
1471-227X-6-8.

[27] Wheaton MG, Abramowitz JS, Berman NC, et al. Psychological predictors of anxiety
in response to the H1N1 (swine flu) pandemic. Cognitive Therapy and Research.
2012;36:210–8. https://doi.org/10.1007/s10608-011-9353-3.

[28] Lau JTF, Yang X, Tsui H, et al. Monitoring community responses to the SARS epidemic
in Hong Kong: from day 10 to day 62. J Epidemiol Community Health. 2003;57:864
LP–870. https://doi.org/10.1136/jech.57.11.864.

[29] Tam CCF, Cheung KS, Lam S, et al. Impact of coronavirus disease 2019 (COVID-19)
outbreak on ST-segment-elevation myocardial infarction Care in Hong Kong,
China. Circ Cardiovasc Qual Outcomes. 2020;13. https://doi.org/10.1161/
CIRCOUTCOMES.120.006631.

[30] Aledort JE, Lurie N, Wasserman J, et al. Non-pharmaceutical public health interven-
tions for pandemic influenza: an evaluation of the evidence base. BMC Public Health.
2007;7:208. https://doi.org/10.1186/1471-2458-7-208.

[31] Lima A, de Domenico M, Pejovic V, et al. Disease containment strategies based on
mobility and information dissemination. Sci Rep. 2015;5:10650. https://doi.org/10.
1038/srep10650.

[32] Sprang G, SilmanM. Posttraumatic stress disorder in parents and youth after health-
related disasters. Disaster Med Public Health Prep. 2013;7:105–10. https://doi.org/
10.1017/dmp.2013.22.

http://refhub.elsevier.com/S0735-6757(20)30527-1/rf0005
http://refhub.elsevier.com/S0735-6757(20)30527-1/rf0005
http://refhub.elsevier.com/S0735-6757(20)30527-1/rf0005
https://doi.org/10.17226/11629
https://doi.org/10.1016/j.ajem.2020.04.023
https://doi.org/10.1016/j.ajem.2020.04.023
https://he.wikisource.org/wiki/���_���_���_����
https://he.wikisource.org/wiki/���_���_���_����
https://he.wikisource.org/wiki/���_���_���_����
https://www.mdais.org/about/sikumshana
https://doi.org/10.1017/dmp.2019.126
https://doi.org/10.1378/chest.14-0734
https://apps.who.int/iris/handle/10665/330248
https://apps.who.int/iris/handle/10665/330248
https://doi.org/10.1016/S0140-6736(17)30636-0
https://doi.org/10.1016/S0140-6736(17)30636-0
https://doi.org/10.1016/j.hlpt.2017.07.005
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1056/NEJMoa2001017
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf?sfvrsn=1ba62e57_10
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf?sfvrsn=1ba62e57_10
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf?sfvrsn=1ba62e57_10
https://doi.org/10.3109/10903127.2014.995843
https://doi.org/10.3109/10903127.2014.995843
https://doi.org/10.1186/1471-2334-10-�139
https://doi.org/10.1186/1471-2334-10-�139
https://doi.org/10.1016/j.jaccas.2020.04.010
https://doi.org/10.1016/j.jaccas.2020.04.010
https://doi.org/10.1056/nejmms2009984
https://doi.org/10.1056/nejmms2009984
https://doi.org/10.3201/eid1007.030703
https://doi.org/10.3201/eid1007.030703
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1136/emj.16.3.174
https://doi.org/10.1080/10903120590962157
https://doi.org/10.1186/s13049-015-0169-0
https://doi.org/10.1197/j.aem.2004.03.016
https://doi.org/10.1016/j.cmi.2020.04.023
https://doi.org/10.1016/j.cmi.2020.04.023
https://www.health.gov.il/English/Topics/Diseases/corona/Pages/press-release.aspx
https://www.health.gov.il/English/Topics/Diseases/corona/Pages/press-release.aspx
https://doi.org/10.1136/emj.19.5.449
https://doi.org/10.1186/1471-227X-6-8
https://doi.org/10.1186/1471-227X-6-8
https://doi.org/10.1007/s10608-011-9353-3
https://doi.org/10.1136/jech.57.11.864
https://doi.org/10.1161/CIRCOUTCOMES.120.006631
https://doi.org/10.1161/CIRCOUTCOMES.120.006631
https://doi.org/10.1186/1471-2458-7-208
https://doi.org/10.1038/srep10650
https://doi.org/10.1038/srep10650
https://doi.org/10.1017/dmp.2013.22
https://doi.org/10.1017/dmp.2013.22


E. Jaffe, R. Sonkin, R. Strugo et al. American Journal of Emergency Medicine 43 (2021) 260–266
[33] Clemens Z, Holló A, Kelemen A, et al. Seasonality in epileptic seizures. J Neurol Transl
Neurosci. 2013;1.

[34] Stormorken E, Jason LA, KirkevoldM. Factors impacting the illness trajectory of post-
infectious fatigue syndrome: a qualitative study of adults’ experiences. BMC Public
Health. 2017;17:952. https://doi.org/10.1186/s12889-017-4968-2.
266
[35] Influenza surveillance in Ireland – Weekly report - influenza week 10 2020 (2–8
march 2020). Intensive Care Society of Ireland; 2020https://www.hpsc.ie/a-z/
respiratory/influenza/seasonalinfluenza/surveillance/influenzasurveillancereports/201
92020season/Influenza_Surveillance_Report_Week10_2020.pdf. [Accessed 9 June
2020].

http://refhub.elsevier.com/S0735-6757(20)30527-1/rf0165
http://refhub.elsevier.com/S0735-6757(20)30527-1/rf0165
https://doi.org/10.1186/s12889-017-4968-2
https://www.hpsc.ie/a-z/respiratory/influenza/seasonalinfluenza/surveillance/influenzasurveillancereports/20192020season/Influenza_Surveillance_Report_Week10_2020.pdf
https://www.hpsc.ie/a-z/respiratory/influenza/seasonalinfluenza/surveillance/influenzasurveillancereports/20192020season/Influenza_Surveillance_Report_Week10_2020.pdf
https://www.hpsc.ie/a-z/respiratory/influenza/seasonalinfluenza/surveillance/influenzasurveillancereports/20192020season/Influenza_Surveillance_Report_Week10_2020.pdf

