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Abstract 

Background: During the first wave of the COVID-19 pandemic, a lockdown was imposed on the Danish society. 
Reports from other countries that were hit by the COVID-19 pandemic before Denmark instilled fear of flooding of the 
emergency departments. To mitigate this flooding, increased competencies were conveyed to the paramedics in the 
ambulances aiming to allow for a release of a higher number of patients prehospitally.

The increased competencies in the prehospital personnel were expected to increase the on-scene time and thus the 
total workload of the ambulances potentially resulting in delays in the acute care. We sought to elucidate the effects 
of the pandemic on the workload of the prehospital system during the first wave.

Methods: This was a retrospective study using operational data from the regional emergency medical dispatch 
centre in the Region of Southern Denmark. We collected the number of ambulance runs, the response times, the on-
scene times, and the mission outcome of all ambulance runs with lights and sirens in the Region of Southern Den-
mark during the first wave of the pandemic. We compared the numbers with a similar period in the year before.

Results: Compared with the year before the pandemic we observed a 10.3% reduction in call volume and a cor-
responding reduction in the total number of missions with lights and sirens. We found an increase in on-scene times 
in both missions with patients conveyed to hospital (20.6 min vs. 18.7 min) and missions with non-conveyed patients 
(37.4 min versus 30.7 min). The response times were unaffected.

Conclusion: The increased on-scene times of the ambulances may largely be attributed to time utilised to exert the 
increased competencies concerning treat-and-release of patients.. Despite an increased on-scene time of the ambu-
lances, we believe that the combination of a reduction in the number of total missions and the existing capacity in 
the ambulance service in the Region of Southern Denmark nullified the prolongation of ambulance response times 
that was seen in other countries during the pandemic. This capacity allowed for time spent performing in-depth 
examinations of patients with the potential to be released at the scene.
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Introduction
The ongoing worldwide pandemic caused by the SARS-
CoV-2 virus (COVID-19) reached Denmark in Febru-
ary 2020. Worldwide, the pandemic subjected the health 
care systems to massive pressure. In order to mitigate 
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the effects of the pandemic, a national lockdown was 
imposed on Danish society on March  11th, 2020. A 
plethora of measures was imposed in an attempt to 
reduce the spread of COVID-19. Like in other countries, 
the measures involved precautions against public assem-
bly of crowds, the shutting down of bars and restaurants, 
an increased focus on hygiene, and, in general, more out-
spoken approaches to avoid inter-personal transfer of the 
virus [1, 2]. Among the precautions imposed were spe-
cific mandatory alterations of prehospital procedures, 
such as the donning of full-body protective gowns and 
surgical face masks. Furthermore, the prehospital disin-
fection protocol following patient contact was expanded.

Under normal circumstances, according to the Danish 
regulations, only very few patients with clearly defined 
and manageable conditions may be released by the ambu-
lance personnel following treatment. An example of such 
a condition is hypoglycaemia in a patient with previously 
known diabetes mellitus or an acute heroin overdose in a 
known drug addict. In most other conditions, the ambu-
lance personnel is required to transport the patient to a 
hospital for further evaluation.

A massive flooding of the emergency departments 
was, however, expected and with the aim of reducing 
this influx of patients and keeping patients not requir-
ing a hospital visit at bay, several measures were made to 
increase the paramedics’ ability to release patients pre-
hospitally following treatment.

Specifically, regional test units were implemented 
allowing for the paramedics to have patients tested 
for COVID-19 in their homes. This information could 
increase the foundation necessary for releasing the 
patients after treatment. Furthermore, the paramedics 
were encouraged to call for consultation by the telephone 
from the prehospital physicians applied in mobile emer-
gency care units. These consultations over the telephone 
were aimed at ensuring that patients with lesser condi-
tions might safely be released at the scene following 
treatment by the paramedic alone.

In contrast to what was expected, almost immediately 
following the implementation of the lockdown, a notion 
occurred among the various branches of the Danish 
emergency medical system (EMS) that the number of 
patients contacting the EMS declined.

This notion is well supported by the international liter-
ature [3–7]. It is unknown whether this presumed reduc-
tion in the number of tasks did indeed occur in Denmark 
and whether any changes in the prehospital contact 
pattern influenced system variables such as ambulance 
response time and time spent at the scene in the EMS. 
Systematically gathered knowledge of the extent and the 
type of impact an epidemic may exert on prehospital 
transport may aid in planning for possible future events.

This study is an investigation of the changes in the 
amount of EMS contacts in the Region of Southern Den-
mark in the first 15 weeks of the lockdown compared 
with the identical period the year before the occurrence 
of the COVID-19 pandemic. Furthermore, we attempted 
to evaluate whether the EMS was burdened beyond its 
limits. As a surrogate marker for this measure, we inves-
tigated whether any changes in the response times of the 
ambulances dispatched with sirens and light occurred.

Methods
System setting
Denmark covers 43,000  km2 and is populated by 
5,800,000 inhabitants. Denmark is divided into five health 
regions each responsible for the provision of healthcare 
in the region. This investigation concerned the EMS in 
the Region of Southern Denmark. This region comprises 
1.2 million inhabitants distributed on 12,256  km2, roughly 
20% of the Danish population [8]. The Danish prehospital 
emergency medical system is a publicly funded, nation-
ally implemented system providing the same tax-funded 
prehospital basic service to every citizen in Denmark [9].

The prehospital system is a three-tiered system in 
which the basic resource is an ambulance manned 
with two emergency medical technicians (EMTs) [10, 
11]. The prehospital units are dispatched by one of five 
emergency medical dispatch centres, one in each health 
region. The dispatcher, usually a nurse or a paramedic 
(PM), dispatches one of the following: an ambulance, an 
ambulance and a paramedic, or an ambulance and an 
anaesthesiologist-manned mobile emergency unit which 
can be either a ground-based unit (MECU) or one of 
four helicopters [helicopter emergency medical service 
(HEMS)]. In total, the Region of Southern Denmark has 
70 ambulances, six MECUs at the disposal as well as 
shared use of the four helicopters in the HEMS. The dis-
patcher uses a criterion-based tool to assess the severity 
of the mission and to decide which tiers to activate. This 
criterion-based decision support tool has been in place 
since 2011 [12]. The mission characteristics (response 
time, time spent at the scene, mission outcome), as well 
as patient variables, are entered into a national electronic 
patient medical record system [13]. Apart from missions 
requiring immediate dispatch of ambulances, second and 
third-tier responses, the ambulances are used in missions 
of lesser acuity [12] and even as transport vehicles in 
interhospital transfers of patients.

Study design
This study is a retrospective observational study of pro-
spectively entered data.
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Data acquisition
We acquired prospectively registered operational data 
from the electronic patient medical record system and 
the dispatch system at the emergency medical dispatch 
centre in the Region of Southern Denmark. The data 
obtained did not include any information regarding the 
patients or the individual EMTs or PMs but included only 
data regarding the response times of the ambulances and 
the on-scene time of the ambulances. We studied the 
period of lockdown and a similar period one year before 
the lockdown. We thus compared the operational data 
concerning the weeks 11–25 in the year 2020 (the period 
defining the first wave of the COVID-19 epidemic in 
Denmark) with weeks 11–25 in the year 2019.

We included all missions in which an ambulance was 
dispatched with lights and sirens. For each mission, we 
registered the response time of the ambulance and the 
time spent at the scene by the ambulance personnel. In 
our analyses of time spent at the scene, we distinguished 
between missions in which the patient was admitted 
to the hospital and missions in which the patient was 
released at the scene. The time spent at the scene was 
calculated as the difference in the timestamps recorded 
when the ambulance reached the prehospital scene and 
when the transport of the patient was initiated. For non-
conveyed patients, time at the scene was calculated as the 
difference in the timestamps recorded when the ambu-
lance reached the prehospital scene, and the emergency 
medical technicians reported the ambulance available 
again. We further recorded the total on-scene time of all 
ambulances dispatched with lights and sirens in the two 
periods regardless of mission outcome. All the time indi-
cations were reported in minutes.

Descriptive analysis and statistical methods
Data are presented as medians and quartiles. All data 
were analysed using non-parametric statistics (the Chi-
square test or the Kruskal-Wallis tests for equality in 
populations, and Wilcoxon rank-sum test to compare 
response times in the two different periods). Differences 
were considered significant when p  < 0.05. Data were 
analysed using R 4.0.3 (The R Foundation for Statistical 
Computing, Vienna, Austria [14] and STATA 17.0 (Stata-
Corp, College Station, Texas, USA).

Ethical approvals
As only operational data were studied, no person-iden-
tifiable data were accessed or used. Thus, according to 
the Danish Legislation, no scientific ethical approvals 
were required. The handling of data was thus carried 
out in strict accordance with the regional and national 
legislation.

Consent for publication
Not applicable.

Results
Overall, from March 12th through June 21st 2020 which 
encompasses the weeks 11–25 (the first wave of the 
COVID-19 pandemic in Denmark) the total call volume 
of the emergency medical dispatch centre in the Region 
of Southern Denmark decreased by 10.3% from 29,745 
calls in 2019 to 26,683 calls in 2020. In the weeks 11–25 
in 2019 (March 11th – June 23rd), the calls resulted in the 
dispatch of an ambulance 15,678 times. In weeks 11–25 
in 2020, the calls to the emergency medical dispatch 
centre resulted in the dispatch of 13,989 ambulances. 
This corresponds to a 10.4% reduction in the number 
of patients treated. Of these patients, 83.7% were trans-
ported to a hospital during the COVID-epidemic while 
86.2% were transported to the hospital the year before 
the epidemic. This difference was significant (p < 0.001). 
Thus, a greater proportion and a greater absolute number 
of patients were released at the scene following treatment 
in 2020 compared to 2019. The time spent at the scene 
by ambulances dispatched with lights and sirens differed 
between the two periods. In 2020, for each ambulance 
run, significantly more time was spent at the scene than 
in 2019 (p < 0.001) (Table 1). In spite of fewer ambulance 
runs during the initial wave of the pandemic, the total 
time spent at the scene by ambulances dispatched with 
lights and sirens during the weeks 11–25 in 2020 was 
383,604 min compared to 364,605 in 2019. This corre-
sponds to a 5.2% increase (p < 0.001). There was no differ-
ence in the response times of the ambulances in the two 
periods (p = 0.98). The median response time thus was 
7.0 min in both periods. For details, see Table 1.

Discussion
We observed a 10.3% reduction in call volume and a cor-
responding reduction in the total number of ambulances 
dispatched with lights and sirens in the Region of South-
ern Denmark during the first wave of the COVID-19 
epidemic compared with the year before the pandemic. 
The time spent at the scene treating patients that were 
released following treatment increased by approximately 
20% during the COVID-19 epidemic compared with the 
year before. The time spent at the scene in patients trans-
ported to hospitals also increased but only by 10% com-
pared with the year before. These changes did not cause 
any changes in the response times.

Like our findings, a reduction in the number of EMS 
missions during the COVID-19 pandemic (and cor-
respondingly in the number of visits to the emergency 
departments) has been described by other authors 
[3–7]. Many different explanations have been proposed: 
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Lifestyle changes brought about by the imposed lock-
down may have influenced the propensity to become 
injured in driving accidents or other recreational activi-
ties [15–19]. It is also possible that the fear of conta-
gion of SARS-CoV-2 has reduced the incentive to call 
for emergency medical assistance [6]. It has even been 
reported that patients have refrained from calling on 
the health care system for fear of “disturbing” the system 
during the pandemic [20]. The decrease in EMS activa-
tions is likely not entirely explained by societal changes 
implemented in response to COVID-19, but also in the 
public’s perception of the workload within the hospi-
tals, which may have led to behavioural changes. The 
observed decrease in the present study may be explained 
by the shutting down of almost all of the Danish society 
that in itself might have led to a reduction in the number 
of traffic accidents, a reduction in the number of domes-
tic accidents, and a reduction in the number of incidents 
related to the gathering of people. Other possible reasons 
may be that patients could be avoiding the EMS for fear 
of acquiring a SARS-CoV-2 infection.

In contrast to the present study and other related stud-
ies, a study from New York reported a significant increase 
in demands on the EMS resources of 60% compared 
with the same period the year before the pandemic. The 
majority of this increase was the result of an increase in 
calls regarding respiratory or cardiovascular cases [21].

The differences between the findings in our study and 
similar studies and the findings in the study by Prezant 
et  al. [21] may reflect organisational differences in the 
public’s factual or perceived access to acute health care. 
In Denmark, health care is funded by taxes and is with-
out immediate costs to the patient. This applies to both 
visits at the general practitioner and acute hospital 
care. Thus, in general, there probably is overall confi-
dence that sufficient emergency and non-emergency 
services exist and alternative resources for low acuity 

conditions (primary care physicians, other healthcare 
clinicians) are trusted even during a pandemic. Thus, 
it is probable that in Denmark, the emergency medical 
dispatch system was not used as a first choice in low-
acuity situations.

The overall findings that the on-scene time was pro-
longed have been reported by other ambulance services 
during the COVID-19 pandemic [22–24]. The interim 
guidelines issued by the World Health Organization in 
March 2020 stated that personal protective equipment 
(medical masks, gowns, gloves, and eye protection) 
(PPE) should be applied when transporting suspected 
COVID-19 patients to the hospital [25]. In the Region 
of Southern Denmark, these guidelines were adopted 
by the ambulance services and consequently, the time 
spent applying PPE necessarily was added to the patient 
access interval or the on-scene time. The increase in 
patients released at the scene and the longer time spent 
at the scene for these patients was probably the result of 
a deliberate assignment of increased competencies to the 
ambulance personnel in evaluating patients and deciding 
who might be released at the scene following prehospi-
tal treatment. Thus, to reduce crowding at the emergency 
departments, specific prehospital units manned with 
experienced paramedics were established with the aim 
of performing an in-depth evaluation of the patient fol-
lowed by consultations with in-hospital physicians or 
prehospital physicians regarding the appropriateness 
of leaving some patients at home. Similar systems were 
developed in other emergency medical systems resulting 
in an increased number of prehospital patients that could 
be released at the scene following treatment [5].

In contrast with other studies that reported prolonged 
response times during the COVID-19 epidemic [21, 24, 
26], the EMS in the Region of Southern Denmark man-
aged to retain a normal response time for ambulances 
during the first wave of the COVID-19 pandemic.

Table 1 The total call volume, number of patients, the mission outcome, the expenditure of time in all missions with and without 
transport of patients, and the response times during the 15 weeks of the initial wave of the COVID-19 pandemic in the Region of 
Southern Denmark compared with the same period the year before the pandemic. All ambulances dispatched with sirens and lights 
entered into the analyses. Data presented as numbers and percentages or minutes and quartiles

2019 2020 p-value

Total call volume 29,745 26,683 N/A

Total number of patients attended to with ambulances with 
sirens and lights

15,678 13,989 N/A

Number of patients released at the scene 2160 (13.8%) 2274 (16.3%) < 0.001

Number of patients transported to hospital 13,518 (86.2%) 11,715 (83.7%)

Minutes spent at the scene (released patients) 30.7 (19.8–44.3) 37.4 (25.9–51.7) < 0.001

Minutes spent at the scene (transported patients) 18.7 (13.7–24.8) 20.6 (14.8–27.5) < 0.001

Response time in minutes 7.0 (4.8–10.3) 7.0 (4.8–10.2) 0.98
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The number of ambulances available in the Region of 
Southern Denmark did not change between the two peri-
ods. Nor did the dispatch practices change. Thus, in all 
other respects than increased competencies of the para-
medics and the incentives made for the prehospital per-
sonnel to either release patients at the scene based on 
the examinations and tests performed by the paramedics 
or based on consultations with in-hospital or prehospi-
tal physicians, the system remained static during the two 
observational periods.

Should the EMS have had less buffering capacity, an 
increased workload in an otherwise static system would 
lead to increased response times. The fact that no increase 
in response times was observed despite an increase in on-
scene time may thus be attributed to a combination of the 
reduced demand for ambulances combined with the exist-
ence of a system with an acceptable buffering capacity.

Limitations
One major limitation in this study is that only operational 
data were analysed. No person-identifiable data were 
investigated. As such, no measures of the distribution of 
diagnoses can be made, just as no discussion regarding 
mortality within specific ICD-10 classification diagnosis 
chapters can be made. Thus, the study does not address 
the nature of the missions nor the individual events that 
led to a citizen requesting an ambulance. In contrast to 
the data regarding ambulance runs, the data on call vol-
ume could not be obtained on a weekly basis rather were 
collected monthly. Thus, data on call volumes are slightly 
less accurate than data on ambulance runs.

A further limitation to this study is that it did not investi-
gate the impact of the COVID-pandemic on the emergency 
departments. This has, however, been done previously on 
a Danish national basis, where the governmental national 
‘shelter at home’ order was associated with a marked reduc-
tion in unplanned hospital attendances [27].

Strengths
The strengths of this study lie in the organisation of the pre-
hospital services in the Region of Southern Denmark. The 
dispatch of all the ambulances in the region is carried out 
from one dispatch centre. As no ambulances can be dis-
patched in the region unless dispatched by the emergency 
medical dispatch centre, data completeness is assured.

Conclusion
The COVID-19 pandemic resulted in a reduction in call 
volume to the emergency medical dispatch centre and 
a reduction in the number of ambulances dispatched. 

The time spent at the scene was significantly increased 
as was the number of patients released following treat-
ment. This increased time at the scene was probably 
the combined result of the application of PPE and the 
implementation of prehospital measures to treat and 
release more patients at home. Despite this increase in 
time spent at the scene, no increase in response times 
was recorded. We believe that the combination of a 
reduction in the number of missions combined with 
the capacity of the ambulance service in the Region of 
Southern Denmark probably nullified the prolongation 
of ambulance response times that was seen in other 
countries. Thus, we found that there was a capacity in 
the EMS to allow for more elaborate investigations per-
formed by the EMS personnel with the aim of releasing 
a larger number of patients at the scene following pre-
hospital treatment.

Acknowledgments
Not applicable.

Authors’ contributions
JRE and SM contributed to this manuscript with the idea and design of the 
study, acquisition of data, analysis of data, drafting and revision of the manu-
script. FDZ and DW contributed to this manuscript with design as well as the 
acquisition of data and revision of the manuscript. ATL contributed to this 
manuscript with analysis of data, drafting and revision of the manuscript. All 
authors read and approved the final manuscript.

Funding
No external funding was obtained.

Availability of data and materials
The datasets generated and/or analysed during the current study are publicly 
available as a supplemental file. For interpretation of headings in the dataset 
please contact the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participants
As only operational data were studied, no person-identifiable data were 
accessed or used. Thus, according to the Danish Legislation, no scientific ethi-
cal approvals were required.

Consent for publication
Not relevant given the reporting of operational data only.

Competing interests
All authors report no conflicts of interest.

Author details
1 Department of Anaesthesiology and Intensive Care Medicine, Odense 
University Hospital, Odense, Denmark. 2 Center for Clinical Epidemiology, 
Odense University Hospital, Odense, Denmark. 3 Research Unit of Clinical 
Epidemiology, Department of Clinical Research, University of Southern Den-
mark, Odense, Denmark. 4 The Prehospital Research Unit, Region of Southern 
Denmark, Odense University Hospital, Odense, Denmark. 5 Ambulance Syd, 
The Emergency Medical System of the Region of Southern Denmark, Odense, 
Denmark. 6 Emergency Medicine Research Unit, Odense University Hospital, 
Odense, Denmark. 7 Department of Regional Health Research, University 
of Southern Denmark, Odense, Denmark. 

Received: 3 February 2022   Accepted: 5 April 2022



Page 6 of 6Eskol et al. BMC Emergency Medicine           (2022) 22:61 

•
 
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 •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

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

References
 1. Ferguson NM, Laydon D, Nedjati-Gilani G, Imai N, Ainslie K, Baguelin 

M, et al. Impact of non-pharmaceutical interventions (NPIs) to reduce 
COVID-19 mortality and healthcare demand. London: Imperial College 
COVID-19 Response Team. 2020. https:// doi. org/ 10. 25561/ 77482 (https:// 
spiral. imper ial. ac. uk/ bitst ream/ 10044/1/ 77482/ 14/ 2020- 03- 16- COVID 19- 
Report- 9. pdf ).

 2. Coughlin SS, Yiǧiter A, Xu H, Berman AE, Chen J. Early detection of 
change patterns in COVID-19 incidence and the implementation of 
public health policies: A multi-national study. Public Health Pract (Oxf ). 
2021;2:100064. https:// doi. org/ 10. 1016/j. puhip. 2020. 100064.

 3. Butt AA, Azad AM, Kartha AB, Masoodi NA, Bertollini R, Abou-Samra AB. 
Volume and acuity of emergency department visits prior to and after 
COVID-19. J Emerg Med. 2020;59(5):730–4. https:// doi. org/ 10. 1016/j. 
jemer med. 2020. 08. 013.

 4. Alharthi S, Al-Moteri M, Plummer, V. Al Thobiaty, A. The impact of 
COVID-19 on the service of emergency department. Healthcare (Basel). 
2021;9(10):1295. https:// doi. org/ 10. 3390/ healt hcare 91012 95 PMID: 
34682975; PMCID: PMC8544500.

 5. Satty T, Ramgopal S, Elmer JM, Martin-Gill VN, C. EMS responses and non-
transports during the COVID-19 pandemic. Am J Emerg Med. 2021;42:1–
8. https:// doi. org/ 10. 1016/j. ajem. 2020. 12. 078 Epub 2020 Dec 31.

 6. Siman-Tov M, Strugo R, Podolsky T, Blushtein O. An assessment of treat-
ment, transport, and refusal incidence in a national EMS’s routine work 
during COVID-19. Am J Emerg Med. 2021;42:1–8. https:// doi. org/ 10. 
1016/j. ajem. 2020. 12. 078.

 7. Lerner EBN, Mann CD, NC. Effect of the coronavirus disease 2019 (COVID-
19) pandemic on the U.S. emergency medical services System: A prelimi-
nary report. Acad Emerg Med. 2020;27(8):693–9. https:// doi. org/ 10. 1111/ 
acem. 14051.

 8. Facts about the Region of Southern Denmark. Accessed February 4th 
2022 at: https:// ugeo. urbis tat. com/ Admin Stat/ en/ dk/ demog rafia/ dati- 
sinte si/ region- sydda nmark/3/2

 9. Mikkelsen SL, AT. The Danish prehospital system. Eur J Emerg Med. 
2020;27:394–5.

 10. The Danish Ministry of Health. Executive order on ambulances and 
education of emergency medical technicians and paramedics [BEK 1264] 
(In Danish). Accessed February  4th 2022 at: https:// www. retsi nform ation. 
dk/ eli/ lta/ 2018/ 1264

 11. The Danish Ministry of Health. Changes to executive order on ambu-
lances and education of emergency medical technicians and paramedics 
[BEK 442] (In Danish). Accessed February  4th 2022 at: https:// www. retsi 
nform ation. dk/ eli/ lta/ 2019/ 442

 12. Andersen MS, Johnsen SP, Sørensen JN, Jepsen SB, Hansen JB, Chris-
tensen EF. Implementing a nationwide criteria-based emergency medical 
dispatch system: a register-based follow-up study. Scand J Trauma Resusc 
Emerg Med. 2013;21:53.

 13. Lindskou TA, Mikkelsen S, Christensen EF, Hansen PA, Jørgensen G, 
Hendriksen OM, et al. The Danish prehospital emergency healthcare 
system and research possibilities. Scand J Trauma Resusc Emerg Med. 
2019;27:100. https:// doi. org/ 10. 1186/ s13049- 019- 0676-5.

 14. The R Project for Statistical Computing. Accessed January  4th 2022 at: 
https:// www.r- proje ct. org/

 15. Hassan K, Prescher H, Wang F. Chang, DW. Reid, RR. Evaluating the effects 
of COVID-19 on plastic surgery emergencies: Protocols and analysis 
from a level I trauma center. Ann Plast Surg. 2020;85(2S Suppl 2):S161–5. 
https:// doi. org/ 10. 1097/ SAP. 00000 00000 002459 PMID: 32501839; PMCID: 
PMC7299114.

 16. Stoker S, McDaniel D, Crean T, Maddox J, Jawanda G, Krentz N, et al. Effect 
of Shelter-in-Place Orders and the COVID-19 Pandemic on Orthopae-
dic Trauma at a Community Level II Trauma Center. J Orthop Trauma. 
2020;34:e336–42. https:// doi. org/ 10. 1097/ BOT. 00000 00000 001860 PMID: 
32815848; PMCID: PMC7446991.

 17. Probert AC, Sivakumar BS, An V, Nicholls SL, Shatrov JG, Symes MJ, 
et al. Impact of COVID-19-related social restrictions on orthopaedic 
trauma in a level 1 trauma centre in Sydney: the first wave. ANZ J Surg. 
2021;91:68–72. https:// doi. org/ 10. 1111/ ans. 16375 Epub 2020 Oct 13. 
PMID: 33047480; PMCID: PMC7675499.

 18. JSH W, KMC C. Impact of COVID-19 on orthopaedic and trauma service: 
An epidemiological study. J Bone Joint Surg Am. 2020;102:e80. https:// 
doi. org/ 10. 2106/ JBJS. 20. 00775 PMID: 32675668; PMCID: PMC7431143.

 19. Ferron R, Agarwal G, Cooper R, Munkley D. The effect of COVID-19 on 
emergency medical service call volumes and patient acuity: a cross-sec-
tional study in Niagara. Ontario BMC Emerg Med. 2021;21:39. https:// doi. 
org/ 10. 1186/ s12873- 021- 00431-5 PMID: 33781229; PMCID: PMC8006102.

 20. Hammad TA, Parikh M, Tashtish N, Lowry CM, Gorbey D, Forouzandeh 
F, et al. Impact of COVID-19 pandemic on ST-elevation myocardial 
infarction in a non-COVID-19 epicenter. Catheter Cardiovasc Interv. 
2021;97:208–14. https:// doi. org/ 10. 1002/ ccd. 28997 Epub 2020 Jun 1. 
PMID: 32478961; PMCID: PMC7300525.

 21. Prezant DJ, Lancet EA, Zeig-Owens R, Lai PH, Appel D, Webber MP, et al. 
System impacts of the COVID-19 pandemic on New York City’s emer-
gency medical services. J Am Coll Emerg Physicians Open. 2020;1:1205–
13. https:// doi. org/ 10. 1002/ emp2. 12301 PMID: 33392524; PMCID: 
PMC7771735.

 22. Rollins MK, Nelson AR, Boyd J, Couturier K, Joseph D, Burns K, et al. Early 
Changes in Patient Access Interval During the COVID-19 Pandemic. 
Prehosp Emerg Care. 2021:1–8. https:// doi. org/ 10. 1080/ 10903 127. 2021. 
19955 51 Epub ahead of print. PMID: 34669 556.

 23. Laukkanen L, Lahtinen S, Liisanantti J, Kaakinen T, Ehrola A, Raatiniemi 
L. Early impact of the COVID-19 pandemic and social restrictions on 
ambulance missions. Eur J Pub Health. 2021;31:1090–5. https:// doi. org/ 
10. 1093/ eurpub/ ckab0 65 PMID: 33856015; PMCID: PMC8083286.

 24. Ageta K, Naito H, Yorifuji T, Obara T, Nojima T, Yamada T, et al. Delay in 
Emergency Medical Service Transportation Responsiveness during the 
COVID-19 Pandemic in a Minimally Affected Region. Acta Med Okayama. 
2020;74:513–20. https:// doi. org/ 10. 18926/ AMO/ 61210 PMID: 33361871.

 25. Rational use of personal protective equipment for coronavirus disease. 
World Health Organization, Interim guidance 19 march 2020. Accessed 
February  4th 2022 at: https:// apps. who. int/ iris/ bitst ream/ handle/ 10665/ 
331498/ WHO- 2019- nCoV- IPCPPE_ use- 2020.2- eng. pdf? fbclid= IwAR2 
CalFt iB2W4 62Tnm_ glyW3 RgdrH Zx6SM 899Ca BHpwi fnCqo aI8uD- eRd4

 26. Yu JH, Liu CY, Chen WK, Yu SH, Huang FW, Yang MT, et al. Impact of the 
COVID-19 pandemic on emergency medical service response to out-of-
hospital cardiac arrests in Taiwan: a retrospective observational study. 
Emerg Med J. 2021;38(9):679–84. https:// doi. org/ 10. 1136/ emerm ed- 
2020- 210409 Epub 2021 Jul 14. PMID: 34261763; PMCID: PMC8282423.

 27. Bogh SB, Fløjstrup M, Nissen SK, Hanson S, Bech M, Johnsen SP, et al. 
Nationwide study on trends in unplanned hospital attendance and 
deaths during the 7 weeks after the onset of the COVID-19 pandemic 
in Denmark. BMJ Qual Saf. 2021;30(12):986–95. https:// doi. org/ 10. 1136/ 
bmjqs- 2020- 012144 Epub 2021 May 5. PMID: 33952687.

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

https://doi.org/10.25561/77482
https://spiral.imperial.ac.uk/bitstream/10044/1/77482/14/2020-03-16-COVID19-Report-9.pdf
https://spiral.imperial.ac.uk/bitstream/10044/1/77482/14/2020-03-16-COVID19-Report-9.pdf
https://spiral.imperial.ac.uk/bitstream/10044/1/77482/14/2020-03-16-COVID19-Report-9.pdf
https://doi.org/10.1016/j.puhip.2020.100064
https://doi.org/10.1016/j.jemermed.2020.08.013
https://doi.org/10.1016/j.jemermed.2020.08.013
https://doi.org/10.3390/healthcare9101295
https://doi.org/10.1016/j.ajem.2020.12.078
https://doi.org/10.1016/j.ajem.2020.12.078
https://doi.org/10.1016/j.ajem.2020.12.078
https://doi.org/10.1111/acem.14051
https://doi.org/10.1111/acem.14051
https://ugeo.urbistat.com/AdminStat/en/dk/demografia/dati-sintesi/region-syddanmark/3/2
https://ugeo.urbistat.com/AdminStat/en/dk/demografia/dati-sintesi/region-syddanmark/3/2
https://www.retsinformation.dk/eli/lta/2018/1264
https://www.retsinformation.dk/eli/lta/2018/1264
https://www.retsinformation.dk/eli/lta/2019/442
https://www.retsinformation.dk/eli/lta/2019/442
https://doi.org/10.1186/s13049-019-0676-5
https://www.r-project.org/
https://doi.org/10.1097/SAP.0000000000002459
https://doi.org/10.1097/BOT.0000000000001860
https://doi.org/10.1111/ans.16375
https://doi.org/10.2106/JBJS.20.00775
https://doi.org/10.2106/JBJS.20.00775
https://doi.org/10.1186/s12873-021-00431-5
https://doi.org/10.1186/s12873-021-00431-5
https://doi.org/10.1002/ccd.28997
https://doi.org/10.1002/emp2.12301
https://doi.org/10.1080/10903127.2021.1995551
https://doi.org/10.1080/10903127.2021.1995551
https://www.ncbi.nlm.nih.gov/pubmed/34669556
https://doi.org/10.1093/eurpub/ckab065
https://doi.org/10.1093/eurpub/ckab065
https://doi.org/10.18926/AMO/61210
https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-IPCPPE_use-2020.2-eng.pdf?fbclid=IwAR2CalFtiB2W462Tnm_glyW3RgdrHZx6SM899CaBHpwifnCqoaI8uD-eRd4
https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-IPCPPE_use-2020.2-eng.pdf?fbclid=IwAR2CalFtiB2W462Tnm_glyW3RgdrHZx6SM899CaBHpwifnCqoaI8uD-eRd4
https://apps.who.int/iris/bitstream/handle/10665/331498/WHO-2019-nCoV-IPCPPE_use-2020.2-eng.pdf?fbclid=IwAR2CalFtiB2W462Tnm_glyW3RgdrHZx6SM899CaBHpwifnCqoaI8uD-eRd4
https://doi.org/10.1136/emermed-2020-210409
https://doi.org/10.1136/emermed-2020-210409
https://doi.org/10.1136/bmjqs-2020-012144
https://doi.org/10.1136/bmjqs-2020-012144

	Increased ambulance on-scene times but unaffected response times during the first wave of the COVID-19 pandemic in Southern Denmark
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	System setting
	Study design
	Data acquisition
	Descriptive analysis and statistical methods
	Ethical approvals
	Consent for publication

	Results
	Discussion
	Limitations
	Strengths

	Conclusion
	Acknowledgments
	References


