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Prehospital COVID-19 patients discharged e

at the scene — an observational study
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Abstract

Background Emergency medical services (EMS) were the first point of contact for many COVID-19 patients dur-
ing the pandemic. The aim of this study was to investigate whether the non-conveyance decision of a COVID-19
patient was more frequently associated with a new EMS call than direct ambulance transport to the hospital.

Methods All confirmed COVID-19 patients with an EMS call within 14 days of symptom onset were included
in the study. Patients were compared based on their prehospital transport decision (transport vs. non-conveyance).
The primary endpoint was a new EMS call within 10 days leading to ambulance transport.

Results A total of 1 286 patients met the study criteria; of these, 605 (47.0%) were male with a mean (standard devia-
tion [SD]) age of 50.5 (SD 19.3) years. The most common dispatch codes were dyspnea in 656 (51.0%) and malaise

in 364 (28.3%) calls. High-priority dispatch was used in 220 (17.1%) cases. After prehospital evaluation, 586 (45.6%)
patients were discharged at the scene. Oxygen was given to 159 (12.4%) patients, of whom all but one were
transported.

A new EMS call leading to ambulance transport was observed in 133 (10.3%) cases; of these, 40 (30.1%) were

in the group primarily transported and 93 (69.9%) were among the patients who were primarily discharged

at the scene (p<.001). There were no significant differences in past medical history, presence of abnormal vital
signs, or total NEWS score. Supplemental oxygen was given to 33 (24.8%) patients; 3 (2.3%) patients received other
medications.

Conclusion Nearly half of all prehospital COVID-19 patients could be discharged at the scene. Approximately every
sixth of these had a new EMS call and ambulance transport within the following 10 days. No significant deterioration
was seen among patients primarily discharged at the scene. EMS was able to safely adjust its performance dur-

ing the first pandemic wave to avoid ED overcrowding.
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Background

The changing role and the increasing workload of emer-
gency medical services (EMS) and hospital emergency
departments (ED) has led to the development of pre-
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Non-conveyance practices elsewhere have been more
conservative [7, 8].

The COVID-19 pandemic created a significant burden
on both healthcare workers and systems worldwide [9,
10]. As many hospitals suffered from overcrowding, the
role of EMS as the first point of contact with the health-
care system was emphasized [11-13]. Although the pre-
hospital characteristics of COVID-19-patients have been
described before [11, 14], studies on the potential and
safety of prehospital non-conveyance in this context are
lacking.

The aim of this study was to compare the charac-
teristics of transported and non-conveyed COVID-
19 patients and to determine whether non-conveyed
patients had to recontact the EMS more often than
patients primarily transported to hospital. The main out-
come in the study was an EMS contact and ambulance
transport within 10 days of the first EMS call. Additional
points of interest were the reasons for EMS dispatch and
transport, frequency of abnormal patient vital signs, and
need for advanced life support procedures.

Methods

Study design

This was an observational cohort study covering all
confirmed COVID-19 patients who used EMS after the
World Health Organization (WHO) pandemic declara-
tion onwards [15]. The study duration was 14.5 months
between 11 March 2020 and 31 May 2021. Data col-
lection was retrospective and based on electronic pre-
hospital patient records. The study was conducted in
accordance with the declaration of Helsinki. The study
plan was approved by the institutional review board of
the Helsinki University Hospital (HUS/247/2020) which
evaluated that a separate ethical review board evaluation
was not required due to the register-based nature of the
study and the Finnish law on medical research (488/1999
and 984/2021). The study manuscript was prepared
according to STROBE guidelines [16].

Study setting

HUS is the largest academic hospital in Finland, serving
a population of 1 700 000 in the Helsinki capital region.
Emergency calls in the area are handled by emergency
medical dispatchers working in regional emergency
response centers. EMS in the region is governed by HUS
and consists of basic life support and advanced life sup-
port ambulances each staffed by two emergency medi-
cal technicians or paramedics. EMS use a fully electronic
patient case reporting (EPR) system (Merlot Medi®, CGI
Inc, Montreal, Canada) for all patient records. In addi-
tion to hospital transport, the ambulance crews have the
option to discharge a patient on the scene according to
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the non-conveyance protocol. Depending on the situa-
tion, the patient may be instructed to self-admit into an
emergency department within the same day, to contact
their own physician within a few days, or to stay at home
and observe the situation. All non-conveyed patients are
encouraged to recontact the emergency number if nec-
essary. The protocol has been described in detail previ-
ously [5] and remained unchanged during the COVID-19
pandemic.

Changes in EMS operation during the pandemic

During the first year of the pandemic, protection from
vaccines was still incomplete and disease knowledge was
limited. COVID-19 vaccinations at the HUS area began
in late December 2020. By May 2021, 45% of the popu-
lation in the HUS region had received their first vaccine
and 9% were fully vaccinated [17, 18].

During this time, ambulance crews wore surgical
facemasks and gloves during all patient contacts. The
EPR system was modified to include structural forms to
record both suspected COVID-19 and patient-reported
laboratory-confirmed COVID-19 infection, which
were recorded in all patient contacts. This information
was registered in the EPR and relayed to the admitting
hospital.

Data collection

The data collection process was fully based on elec-
tronic patient records to minimize missing data. All
EPR records after the WHO pandemic declaration of
11 March 2020 until 31 May 2021 were collected and
screened for information of a laboratory-confirmed
COVID-19 infection. The acquired prehospital reports
were then further examined to evaluate the onset of
COVID-19 symptoms [19, 20]. Patients with a COVID-
19 related EMS call within 14 days of the symptom onset
were included in the study. The study variables included
patient age, sex, dispatch and transport code, dispatch
and transport priority level, reason for possible non-con-
veyance, patient’s first vital sign measurements and the
corresponding National Early Warning Score (NEWS),
highest total NEWS, and reported symptoms. The low-
est recorded value for blood oxygen saturation and the
highest recorded values for body temperature were used.
Studied interventions included supplemental oxygen,
inhaled or intravenous medication, intravenous fluids,
airway management, and use of mechanical or non-inva-
sive ventilation (NIV). All values from the monitor defi-
brillator are sent to the EPR automatically via Bluetooth.
For all manually entered parameters (e.g. temperature
and blood glucose), the system will alert if a value with a
clear error is entered. During the data analysis no values
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were excluded. As NEWS-score based cut-offs were used
during analysis, error values were considered clearly
abnormal.

Study cohort

Patients were divided into groups based on whether their
first registered EMS call led to ambulance transport or
not. The primary outcome measure was a new EMS call
and ambulance transport within 10 days of the first EMS
call. The timeline was chosen to match the typical dete-
rioration timeline in COVID-19 disease [21, 22]. Patients
who were evaluated by the ambulance crews and did
not require ambulance transport but were instructed to
immediately admit to the ED by other means (e.g. taxi,
private car) were categorized as “transported to hospital”
in this study, as they too were evaluated at the hospital
similarly to those transported. For the secondary analy-
sis we examined all patients who had a new EMS contact
that lead to transport within 10 days of the original EMS
call. We aimed to identify, if those originally discharged
at the scene by the EMS were in a worse condition when
compared to those originally transported and discharged
after a hospital evaluation.
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Statistical analysis

Data were analyzed using IBM SPSS statistical package
(IBM, NY, USA). Pearson x> and Student’s t-test were
used in comparison of groups when applicable. Signifi-
cance was set at p<.05. Missing values were omitted from
analysis.

Results

EMS had 153 705 patient contacts during the study
period, of which 1286 (0.8%) met the study criteria
(Fig. 1). Patients mean age (SD) was 50.5 (19.3) years and
47.0% were male. The most common dispatch codes were
shortness of breath in 656 (51.0%) and malaise in 364
(28.3%) cases. Dispatch was made with high priority in
220 (17.1%) cases.

COVID-19 patients discharged at the scene

and transported to hospital

A total of 586 (45.6%) patients were discharged at the
scene after evaluation by the ambulance crews; the
remaining patients were primarily transported to the ED
(Table 1). The discharged patients were younger (p<.001),
less often had dyspnea, fatigue or fever (p<.001), and less

EMS patient contacts
n=153705

A 4

Patients with a confirmed COVID-19 infection
n=1 693

Y

Excluded n =209
7 Transport between medical facilities

———» 71 No true COVID-19 infection

90 Over 14 days from onset of symptoms
41 EMS call related to symptoms other than COVID-19

Patients with EMS contacts within 14 days from onset of symptoms
Study population n= 1286

Y

A 4

Discharged at the scene n=586 (45.6%)

Transported to the hospital n =700 (54.4%)

A 4

A 4

New EMS call leading to hospital transport
n=93 (15.9%)

New EMS call leading to hospital transport
n=40 (5.7%)

Fig. 1 Description of the study population. EMS Emergency Medical Service
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Table 1 Prehospital COVID-19 patients who were discharged at the scene or transported to the hospital

Variable Discharged at the scene  Transported to the hospital p-value
(n=586) (n=700)
Age n=1286 46.59 (18.47) 53.79(194) <0.001
Male n=1286 280 (47.8%) 325 (46.4%) 0628
Days from symptom onset 6 (4-8) 7 (5-9) 0.018
Dispatch code
Dyspnea 291 (49.7%) 365 (52.1%) 0.375
Malaise 185 (31.6%) 179 (25.6%) 0.017
Chest pain 26 (4.4%) 52 (7.4%) 0.025
Nausea, vomiting or diarrhea 20 (3.4%) 28 (4.0%) 0.580
High priority used 69 (11.8%) 151 (21.6%) <0.001
COVID-19 symptoms n= 1286
Fever >38.0°C 170 (29.0%) 292 (41.7%) <0.001
Dyspnea 265 (45.2%) 411 (58.7%) <0.001
Fatigue 185 (31.6%) 354 (50.6%) <0.001
Nausea, vomiting or diarrhea 126 (21.5%) 171 (24.4%) 0.215
Cough 177 (30.2%) 247 (35.3%) 0.054
Congestion or runny nose 76 (13.0%) 48 (6.9%) <0.001
Loss of taste and smell 7 (2.9%) 21 (3.0%) 1
Prehospital interventions n= 1286
Supplemental oxygen 1(0.2%) 158 (22.6%) <.001
Inhaled medication 1 (0.2%) 5(0.7%) 0.229
Intravenous medication 2(0.3%) 6 (0.9%) 0.303
EMS phycisian consulted 60 (10.2%) 108 (15.4%) 0.008
EMS phycisian on-scene 1(0.2%) 3(0.4%) 0.630
National Early Warning Score (NEWS) n=1249
0-2 381 (67.6%) 239 (34.9%) <.001
3-4 138 (24.5%) 71 (25.0%) 0,84
5-6 38 (6.7%) 05 (15.3%) <.001
>7 7 (1.2%) 70 (24.8%) <.001
Transport code n= 1286
Dyspnea n/a 330 (47.1%) n/a
Malaise n/a 232 (33.1%) n/a
Chest pain n/a 29 (4.1%) n/a
Nausea, vomiting or diarrhea n/a 3(1.9%) n/a
High priority used n/a 48 (6.9%) n/a
Other means of transport used n/a 2 (6.0%) n/a
Reason for non-conveyance n= 1286
Emergency care or transport not required 548 (93.5%) n/a n/a
Patient treated on the scene 20 (3.4%) n/a n/a
Patient refusal 16 (2.7%) n/a n/a
New EMS call within 10 days n= 1286
New EMS call 138 (23.5%) 62 (8.9%) <001
New EMS call leading to ambulance transport 93 (15.9%) 40 (5.7%) <.001

EMS Emergency medical services

Data are presented as mean (standard deviation), mean (standard deviation), median (interquartile range), or n (%) where applicable

frequently received >4 NEWS points (p<.001) than those
who were primarily transported to the ED (Table 1). The
vital parameters of both groups are available in Addi-
tional file 1. Administering supplemental oxygen resulted

in ambulance transport in most cases (158 patients,
99.3%). However, only a few patients required inhaled
or intravenous medication in either group. Only one
patient required airway management on the scene due to
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sudden cardiac arrest. No other patients received NIV or
mechanical ventilation.

The most common reason for non-conveyance was that
neither emergency care nor ambulance transport was
required. In some cases, the patient eventually refused to
receive prehospital treatment or to be transported to the
hospital. One patient was pronounced dead at the scene
due to cardiac arrest. Like ambulance dispatch, dysp-
nea and malaise were the most common codes used for
ambulance transport (Table 1). Only 48 (3.7%) patients
were transported to hospital using high priority.

Pediatric patients formed a group of 24 patients, of whom
14 (58.3%), were discharged at the scene and 10 (41.7%)
were transported to the hospital. One pediatric patient
(4.2%) from those originally transported had new EMS
call, but was not transported. No pediatric patients from
those discharged at the scene had a new EMS contact.

COVID-19 patients with a new EMS call leading

to ambulance transport

A total of 200 (15.6%) COVID-19 patients had to con-
tact EMS again after their first contact with EMS. This
EMS call led to ambulance transport in 133 (66.5%) cases
(Table 2). The recontact rate was over two times higher
and the likelihood of ambulance transport nearly three
times as high for patients who were primarily discharged
at the scene than those who were primarily transported
to the ED (p<.001).

There were no significant differences in patient medi-
cal history between these groups (Table 2). The patients’
condition had not notably deteriorated, and abnormal
vital signs were uncommon. Hypoxemia seemed to be
more common in patients who were primarily discharged
at the scene (p=.050). Apart from supplemental oxygen,
few patients required any medication and none of the
patients required airway management, NIV, or mechani-
cal ventilation.

Among all the cases included in the study, one patient
died on-scene on first EMS contact. He had cardiac
arrest during transportation to hospital. While no deaths
occurred in the population on follow-up EMS calls,
a single death was found in the EMS setting within the
10-day period. A patient who refused transportation
against medical advice on his first EMS call as well as on
a follow-up EMS contact was found dead when the EMS
arrived on the third call.

Discussion

This is the first study reporting the use of a systematic,
ambulance crew-initiated prehospital non-conveyance
protocol in patients with a confirmed COVID-19 infection.

Page 5 of 8

In this population-based cohort, nearly half of the
prehospital COVID-19 patients could be discharged at
the scene after EMS evaluation. The proportion of non-
conveyance decisions in this patient group was over 50%
higher than in the EMS calls from the same study set-
ting in general [7]. This supports the finding by Satty and
colleagues, in which the COVID-19 pandemic led to an
increase in the overall non-conveyance rate [8]. At the
time of primary EMS call, the patients discharged at the
scene less often had COVID-19 symptoms and had sig-
nificantly lower NEWS scores than patients who were
selected for ambulance transport. An important divid-
ing factor was the use of supplemental oxygen, as practi-
cally every patient requiring this was transported to the
ED. The use of other medication or advanced life support
procedures was rare.

The patients discharged at the scene had to contact
EMS again within the following 10 days more than twice
as often than those primarily transported to the ED. The
observed recontact rate in patients discharged at the
scene (23.5%) was nearly four times as high as previously
reported by Paulin and colleagues in the general prehos-
pital population [3]. Typically, EMS were contacted again
2 or 3 days after the first EMS call when the patient’s
symptoms had been developing for more than a week in
total. This finding is consistent with pattern of patient
deterioration commonly observed in COVID-19 [21, 22].

Among the patients originally discharged at the scene,
a new EMS call led to transport in almost 70% of cases.
At the time of discharge at the scene, nearly 90% of these
patients had a low-risk NEWS score of 0-4. At the time
of the new EMS call, this proportion decreased to <60%.
Nevertheless, the use of medication and prehospital
procedures was uncommon apart from supplemental
oxygen.

The data showed seven patients discharged at the scene
with a recorded highest NEWS score of 7 of more. In a
case-by-case evaluation, these included two patients who
refused transportation against medical advice and a nurs-
ing home patient that was seen to be terminal and was
given proper palliative care at the present residence. The
other four patients clearly improved after initial assess-
ment and the final NEWS scores recorded were between
2 and 4. Only one of these patients had a new EMS call,
which ended in a non-urgent transport.

Although the recontact rate of prehospital COVID-
19 patients discharged at the scene was high, most of
these patients did not have to recontact the EMS sys-
tem. Based on earlier data, the number of patients
who contacted the ED afterwards was <5% [3]. These
patients can also use non-urgent pathways, such as
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Table 2 Patients with an EMS call requiring ambulance transport within 10 days of first EMS contact.
Variable Primarily discharged at the Primarily transported to p-value
scene (n=93) hospital (n= 40)
Age n=113 56 (17.4) 49,6 (SD 18.7) 0.058
Male n=113 48 (51.6%) 16 (40.0%) 0219
Days from first EMS calll n=113 2(1-4) 3(2-5) 0.068
Days from symptom onset to new EMS call 9(7-11) 8(5-11) 0.171
Medical history n=113
Pulmonary disease 16 (17.2%) 5(12.5%) 0.672
Hypertension 24 (25.8%) 11 (27.5%) 1
Hypercholesterolemia 20 (21.5%) 4(10.0%) 0.181
Diabetes 17 (18.3%) 4(10.0%) 0.346
Cardiac disease 6 (6.5%) 3(7.5%) 1
Dispatch code n=113
Dyspnea 47 (44.1%) 23 (57.5%) 0.218
Malaise 34 (36.6%) 4(10.0%) 0.004
Chest pain 4 (4.3%) 1 (2.5%) 1
Abdominal pain 2 (2.2%) 3 (7.5%) 0.160
High priority used 14 (15.1%) 9 (22.5%) 0429
Abnormal vital life functions
Respiratory rate <8 or =25 per minute n=122 18 (20.7%) 8 (22.9%) 0.984
Sp0O2 <91% n=130 36 (38.7%) 7 (18.9%) 0.050
Systolic BP <91 mmHg n=117 0 (0%) 0 (0%) n/a
Pulse rate <40 or =131 beats per minute n=126 2(2.2%) 2 (5.9%) 0.294
Glasgow Coma Score <9 n=124 0 (0%) 0 (0%) n/a
Tympanic temperature <35 or > 39.1 °C n=129 17 (18.3%) 6 (15.0%) 0.804
Hypoglycemia (blood glucose < 4.0 mmol/l) n=75 0 (0%) 0 (0%) n/a
National Early Warning Score (NEWS)
0-2 31(33.3%) 17 (42.5%) 0416
3-4 21 (22.6%) 6 (15.0%) 0,446
5-6 13 (14.0%) 10 (25.0%) 0.197
>7 28 (30.1%) 7 (17.5%) 0,194
Prehospital interventions n=133
Supplemental oxygen 28 (30.1%) 5(12.5%) 0.053
Inhaled medication 1(1.1%) 0 (0%) 1
Intravenous medication 1(1.1%) 1(2.5%) 0.513
EMS phycisian consulted 7 (7.5%) 6 (15.0%) 0311
EMS phycisian on-scene 0 (0%) 1(2.5%) 0.663
Transport code n=133
Malaise 44 (47.3%) 16 (40.0%) 0.557
Dyspnea 38 (40.9%) 17 (42.5%) 1
Chest pain 3(3.2%) 1 (2.5%) 1
Nausea, vomiting or diarrhea 2 (2.2%) 1 (2.5%) 1
High priority used 6 (6.2%) 2 (5.0%) 1

Data are presented as mean (standard deviation), median (interquartile range), or n (%) where applicable

EMS=emergency medical services

National Early Warning score (NEWS) is highest total score given recorded during EMS call. Unmeasured vital functions are calculated as "0" by system
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public healthcare centers and private outpatient clinics.
Considering that the patients’ vital signs were rarely
abnormal, NEWS scores remained low, and the need
for ALS procedures was virtually non-existent, pre-
hospital discharge of COVID-19 patients appears to be
a safe and effective method to decrease the burden of
hospital EDs.

Based on the data in this study we have found that the
patients that later deteriorate and require hospital trans-
port cannot be identified from other patients on initial
EMS contact. A significant number of new EMS contacts
are seen also among those initially transported. Based
on our data, no clear cut-offs or scores for vital param-
eters can be given. With over 45% of patients not requir-
ing transport only six patients were later transported to
the hospital with high priority, a percentage similar to
that seen in those initially transported. We feel that the
non-conveyance criteria used in all EMS patients may
also be used on COVID-19 patients when the criteria for
non-conveyance are met. A list of the non-conveyance
criteria used by the Helsinki EMS system is available in
Additional file 2.

The strength of this study was the consecutive patient
sample based on the EPR system, which provided con-
clusive prehospital data (including vital signs) that
allowed reconstruction of the patients’ NEWS scores.
The system also allowed the ambulance crews to regis-
ter the patients’ COVID-19 status (laboratory-verified
or not), which provided the foundation for this study.
The study was limited by the single-system sample and
the relatively short duration of data collection corre-
sponding to the natural progression of the pandemic.
Confirmation of COVID-19 infection relied on the
information in the prehospital patient report and was
not double-checked from laboratory databases. The
investigators neither had access to the patients’ hospi-
tal records which could have provided more detailed
information of their risk factors for COVID-19 as well
as condition and length of hospital stay. Some patients
with worsening condition may have contacted the ED
directly and not reactivate the EMS.

Conclusion

Nearly half of all prehospital COVID-19 patients could
be discharged at the scene. Approximately every sixth of
these patients had a new EMS call and ambulance trans-
port within the following 10 days. However, abnormal
vital signs or the need for advanced life support proce-
dures was rare and no significant deterioration was seen.
EMS could safely adjust its s performance during the first
pandemic wave to avoid ED overcrowding.
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Abbreviations

ALS Advanced life support
COVID-19  Coronavirus disease 2019
ED Emergency department
EMS Emergency medical services
EPR Electronic patient case reporting system
GCS Glasgow coma score

HUS Helsinki University Hospital
IQR Interquartile range

NEWS National early warning score
NIV Non-invasive ventilation

SD Standard deviation

WHO World Health Organization

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512873-023-00915-6.

Additional file 1. Vital parameters of COVID-19 patients who were
discharged at the scene or transported to the hospital. The National Early
Warning Score points for the vital parameters of prehospital patients with
confirmed COVID-19. Patients under 16 years of age were not included
from this data, as a separate score is used for pediatric patients.

Additional file 2. Non-conveyance criteria used by the Helsinki Emer-
gency Medical Services.

Acknowledgements
Not applicable.

Authors’ contributions

K.H., TP, and M.K. conceived the design for this study in collaboration with H.S.
Data collection was conducted by KH, TP, and MK. Data quality assessment
and validation were conducted by KH. The data were analyzed and main
manuscript text writen by KH and TP. All authors were involved in writing,
reviewing, and finalizing the manuscript.

Funding

Open Access funding provided by University of Helsinki (including Helsinki
University Central Hospital). This study was funded by the Helsinki University
Hospital. KH reports a grant from the Laerdal Foundation and TP a grant from
the Viipurin Tuberkuloosisdatié during the conduct of this study. None of
these organizations or foundations were involved with or influenced the study
design, planning, data analysis, reporting of the results, review of the final
work, or the decision to submit for the work for publication.

Availability of data and materials

The datasets generated and/or analyzed during the current study are not
publicly available due to the research approval not allowing data distribution
to third parties. These datasets are available from the corresponding author on
appropriate request with required research approvals.

Declarations

Ethics approval and consent to participate

The study was conducted in accordance with the declaration of Helsinki. The
study plan was approved by the institutional review board of the Helsinki
University Hospital (HUS/247/2020) which evaluated that a separate ethical
review board evaluation was not required and waived of the need written
informed consent due to the register-based nature of the study and the Finn-
ish law on medical research (488/1999 and 984/2021).

Consent of publication
Not applicable.

Competing interests
The authors declare no competing interests.


https://doi.org/10.1186/s12873-023-00915-6
https://doi.org/10.1186/s12873-023-00915-6

Heinonen et al. BMC Emergency Medicine

(2023) 23:145

Received: 13 September 2023 Accepted: 28 November 2023
Published online: 06 December 2023

References

1.

Paulin J, Kurola J, Koivisto M, Lirola T. EMS non-conveyance: A safe prac-
tice to decrease ED crowding or a threat to patient safety? BMC Emerg
Med. 2021;21:115. https://doi.org/10.1186/512873-021-00508-1.

Paulin J, Kurola J, Salantera S, Moen H, Guragain N, Koivisto M, et al.
Changing role of EMS -analyses of non-conveyed and conveyed patients
in Finland. Scand J Trauma ResuscEmerg Med. 2020;28:45. https://doi.org/
10.1186/513049-020-00741-w.

Tohira H, Fatovich D, Williams TA, Bremner AP, Arendts G, Rogers IR, et al. Is
it appropriate for patients to be discharged at the scene by paramedics?
Prehosp Emerg Care. 2016;20(4):539-49. https://doi.org/10.3109/10903
127.2015.1128028.

Hoikka M, Silfvast T, Ala-Kokko TI. A high proportion of prehospital emer-
gency patients are not transported by ambulance: a retrospective cohort
study in Northern Finland. Acta Anaesthesiol Scand. 2017;61(5):549-56.
https://doi.org/10.1111/aas.12889.

Heinonen K, Puolakka T, Salmi H, Boyd J, Laiho M, Porthan K; et al.
Ambulance crew-initiated non-conveyance in the Helsinki EMS system-A
retrospective cohort study. Acta Anaesthesiol Scand. 2022;66(5):625-33.
https://doi.org/10.1111/aas.14049.

Kdmppi L, Puolakka T, Ritvanen J, Tuppurainen K, Pakkild J, Kuisma M,

et al. Burden of suspected epileptic seizures on emergency services: a
population-based study. Eur J Neurol. 2023;00:1-9. https://doi.org/10.
1111/ene.15800.

Vloet LCM, de Kreek A, van der Linden EMC, van Spijk JJA, Theunis-

sen VAH, van Wanrooij M, et al. A retrospective comparison between
non-conveyed and conveyed patients in ambulance care. Scand J
Trauma Resusc Emerg Med. 2018;26(1):91. https://doi.org/10.1186/
$13049-018-0557-3.

Satty T, Ramgopal S, Elmer J, Mosesso VN, Martin-Gill C. EMS responses
and non-transports during the COVID-19 pandemic. Am J Emerg Med.
2021;42:1-8.

Pople D, Monk EJM, Evans S, Foulkes S, Islam J, Wellington E, et al. Burden
of SARS-CoV-2 infection in healthcare workers during second wave in
England and impact of vaccines: prospective multicentre cohort study
(SIREN) and mathematical model. BMJ. 2022,378:e070379. https://doi.org/
10.1136/bmj-2022-070379.

Miller IF, Becker AD, Grenfell BT, Metcalf CJE. Disease and healthcare
burden of COVID-19 in the United States. Nat Med. 2020;26(8):1212-7.
https://doi.org/10.1038/541591-020-0952-y.

Jaffe E, Sonkin R, Strugo R, Zerath E. Evolution of emergency medical calls
during a pandemic - an emergency medical service during the COVID-19
outbreak. Am J Emerg Med. 2021;43:260-6.

Sandhu P, Shah AB, Ahmad FB, Kerr J, Demeke HB, Graeden E, Marks

S, Clark H, Bombard JM, Bolduc M, Hatfield-Timajchy K, Tindall E, Neri

A, Smith K, Owens C, Martin T, Strona FV. Emergency Department

and Intensive Care Unit Overcrowding and Ventilator Shortages in US
Hospitals During the COVID-19 Pandemic, 2020-2021. Public Health

Rep. 2022;137(4):796-802. https://doi.org/10.1177/00333549221091781.
(Epub 2022 Jun 1. PMID: 35642664; PMCID: PMC9257510).

Katayama'Y, Kiyohara K, Kitamura T, Hayashida S, Shimazu T. Influence

of the COVID-19 pandemic on an emergency medical service system: a
population-based, descriptive study in Osaka, Japan. Acute Med Surg.
2020;7(1):534 (John Wiley & Sons, Ltd).

Kuisma M, Harve-Rytsald H, Pirneskoski J, Boyd J, Lédperi M, Salo A,
Puolakka T. Prehospital characteristics of COVID-19 patients in Helsinki

- experience of the first wave of the pandemic. Scand J Trauma Resusc
Emerg Med. 2021;29(1):95. https://doi.org/10.1186/513049-021-00915-0.
(PMID: 34281612; PMCID: PMC8287109).

WHO. Director-General’s opening remarks at the media briefing on
COVID19. 2020.

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke
JP, STROBE Initiative. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement: guidelines for reporting
observational studies. Lancet. 2007;370:1453-7.

Official Statistics of Finland (OSF): Population structure [e-publication].

20.

21

22.

23.

Page 8 of 8

. ISSN=1797-5395. Helsinki: Statistics Finland [referred: 22.5.2023]. http://

wwwi.statfi/til/vaerak/index_en.html

. The National Institute for Health and Welfare (THL) 2023: Vaccinations

over time in Hospital Care Districts per age group [e-publication].
[referred 22.5.2023] https://sampo.thl.fi/pivot/prod/en/vaccreg/cov19
cov/summary_cov19covareatime

European Centre for Disease Prevention and Control, Clinical character-
istics of COVID-19 [updated: 2022 Aug 16, cited 2023 May 22] Available
from: https://www.ecdc.europa.eu/en/covid-19/latest-evidence/clinical
Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized
Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan
China. JAMA. 2020;323(11):1061-9. https://doi.org/10.1001/jama.2020.
1585.

Zhou F,YuT,DuR, Fan G, LiuY, Liu Z, et al. Clinical course and risk factors
for mortality of adult inpatients with COVID-19 in Wuhan, China: a retro-
spective cohort study. Lancet. 2020;395:1054-62.

Cummings M, Baldwin M, Abrams D, Jacobson S, Meyer B, Balough E,

et al. Epidemiology, clinical course, and outcomes of critically ill adults
with COVID-19 in New York City: a prospective cohort study. Lancet.
2020;395:1763-70. https://doi.org/10.1016/S0140-6736(20)31189-2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12873-021-00508-1
https://doi.org/10.1186/s13049-020-00741-w
https://doi.org/10.1186/s13049-020-00741-w
https://doi.org/10.3109/10903127.2015.1128028
https://doi.org/10.3109/10903127.2015.1128028
https://doi.org/10.1111/aas.12889
https://doi.org/10.1111/aas.14049
https://doi.org/10.1111/ene.15800
https://doi.org/10.1111/ene.15800
https://doi.org/10.1186/s13049-018-0557-3
https://doi.org/10.1186/s13049-018-0557-3
https://doi.org/10.1136/bmj-2022-070379
https://doi.org/10.1136/bmj-2022-070379
https://doi.org/10.1038/s41591-020-0952-y
https://doi.org/10.1177/00333549221091781
https://doi.org/10.1186/s13049-021-00915-0
http://www.stat.fi/til/vaerak/index_en.html
http://www.stat.fi/til/vaerak/index_en.html
https://sampo.thl.fi/pivot/prod/en/vaccreg/cov19cov/summary_cov19covareatime
https://sampo.thl.fi/pivot/prod/en/vaccreg/cov19cov/summary_cov19covareatime
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/clinical
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1016/S0140-6736(20)31189-2

	Prehospital COVID-19 patients discharged at the scene – an observational study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design
	Study setting
	Changes in EMS operation during the pandemic
	Data collection
	Study cohort
	Statistical analysis

	Results
	COVID-19 patients discharged at the scene and transported to hospital
	COVID-19 patients with a new EMS call leading to ambulance transport

	Discussion
	Conclusion
	Anchor 20
	Acknowledgements
	References


