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Abstract

Background The extraordinary situation caused by the onset of COVID-19 has meant that at prehospital level, the number
of treatments, profile and time taken to respond for treating time-dependent pathologies has been greatly affected. However,
it is not known whether the prehospital profile of polytrauma patients (PTP) has been affected.

Objective To determine differences in the epidemiological characteristics and the clinical variables of prehospital polytrauma
patients during the first wave of the COVID-19 pandemic in Catalonia.

Methodology Analytical cross-sectional study. The number of prehospital activations and the clinical and epidemiological
characteristics of polytrauma patients attended by the Emergency Medical System (EMS) of Catalonia, were compared for
the period between 15 February and 15 May 2020 and the same period in the previous year. Priorities O and 1 are assigned
to the most severely injured patients. An analysis was conducted using logistic regression and nonparametric tests.

Results 3023 patients were included. During the 2019 study period, 2045 (67.6%) patients were treated; however, during
the pandemic period, 978 (32.4%) patients were treated, representing a 52% decrease (p=0.002). The percentage of patients
presenting priority 1 was higher during the pandemic period [240 (11.7%) vs 146 (14.9%), p=0.032]. The percentage of
priority 0 and 1 patients attended by a basic life support unit increased [201 (9.8%) vs 133 (13.6%), p =0.006]. The number
of traffic accidents decreased from 1211 (59.2%) to 522 (53.4%) and pedestrian-vehicle collisions fell from 249 (12.2%)
to 92 (9.4%). Regarding weapon-related injuries and burns, there was an increase in the number of cases [43 (2.1%) vs 41
(4.2%), and 15 (0.7%) vs 22 (2.2%), p=0.002 and p <0.001, respectively]. Hospital mortality remained unchanged (3.9%).
Conclusions During the first wave of the pandemic, the number of polytrauma patients decreased and there was a change in
the profile of severity and type of accident.
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Background

In December 2019, an infectious outbreak of unknown aeti-
ology was detected in Wuhan, Hubei Province, China. It has
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been identified as the agent that caused the outbreak of a
novel coronavirus, SARS-CoV-2 [1]. On 11 March 2020, the
World Health Organization (WHO) declared the outbreak
of coronavirus SARS-CoV-2 an international public health
emergency affecting more than 4.5 million people, having
caused more than 14,510 deaths [2]. By early July 2020,
Spain had recorded more than 249,000 cases and 28,000
deaths [3].

The extraordinary health situation caused by the pan-
demic has changed many routine healthcare criteria, pro-
tocols and strategies. The gap between the demand for and
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the availability of resources, the need for healthcare teams to
self-protect and the logistical difficulties resulting from the
saturation of the emergency care system have had a major
impact on many healthcare processes in emergency depart-
ments [4]. The intensity of the outbreak in certain regions
and overwhelmed emergency services and critical care units
may affect healthcare provided to other pathologies. The
system has been under such strain that it has been difficult to
offer a similar response to the period prior to the pandemic,
even for pathologies with well-established circuits such as
the treatment of time-dependent pathologies like acute myo-
cardial infarction [5] or stroke [6].

Difficulties at coordination centres, call overload,
patients’ fear of contagion, and the essential use of personal
protective equipment, have come to alter some emergency
medical system (EMS) procedures [7-9] including time-
dependent pathology circuits: activation codes [10].

Since 2011, in Catalonia attention to severe trauma
patients has been regulated by a specific procedure involv-
ing prehospital care and emergency departments of hospitals
in Catalonia [11, 12]. The process involves a high degree
of coordination and communication between the healthcare
team, the health coordination centre and the referral hospi-
tal. Having identified the severity of the patient, he or she is
prioritized according to specific treatment needs and is trans-
ferred to the optimum centre to provide a definitive response.

The impact of the pandemic on healthcare for time-
dependent pathologies and on the chain of healthcare given
to the polytrauma patient is not well established. However,
new studies have emerged in recent weeks [13]. Given the
declared state of emergency and restricted mobility, it was
considered timely, as an objective of the study, to analyse
the differences in the epidemiological and clinical profiles
of prehospital polytrauma patients between the months of
February and May 2020, compared to the same period for
the previous year.

Methods
Study design and setting

A cross-sectional, comparative, analytical study was con-
ducted using the EMS polytrauma data base. Patient inclu-
sion spanned two periods: (1) pre-COVID-19: from 15
February to 15 May 2019, and (2) COVID-19 period: from
15 February to 15 May 2020. The study was conducted
throughout the territory of Catalonia, which has a popula-
tion of 7,727,029 inhabitants. Catalonia has a surface area of
32,000 km? and an average density of 239 inhabitants/km?.
The most populated areas are the urban areas corresponding
to the region’s four provincial capitals, which account for
35% of the total population. Medical emergencies occurring

@ Springer

outside the hospital setting are attended to only by the Sis-
tema d’Emergencies Meédiques de Catalunya, the EMS of the
public health system providing coverage throughout 100%
of the territory. The study has been approved by the Ethics
Committee of Institut d'Investigacié Sanitaria Pere Virgili
(Ref: 148/2020).

Trauma patients are classified according to different lev-
els of priority for attention. Priority O is assigned to critical
patients who are physiologically compromised (difficulty
breathing, low blood pressure, alternating levels of con-
sciousness) and require transferring to centres equipped
to receive severely injured patients. Priority 1 is based on
anatomical criteria (penetrating wounds to the head, neck,
thorax or abdomen, open skull fracture, flail chest, fracture
of two or more long bones or pelvis, proximal amputation
at the ankle/wrist, suspected medullary lesion, catastrophic
limb and severe burns). Priority 2 is established based on the
high-energy injury mechanism (high speed, cabin deform-
ity, a death at the scene, a fall from a great height), and
priority 3 is triggered according to the patient’s medical
records (administered anticoagulants, known renal failure,
pregnancy).

Inclusion and exclusion criteria

All polytrauma patients attended primarily by the EMS were
included consecutively. Patients transferred from one hos-
pital to another and those for whom the code was activated
from hospital level were excluded.

Data collection

The doctor or nurse in charge of the advanced life support
unit or the health care technician of the basic life support
unit who attended to the patient, collected the data prospec-
tively in a computer application designed for this purpose
which forms part of the digitized clinical report. Data on
healthcare pathway times and referral hospital were auto-
matically collected by the coordination centre.

Data collected included the number of patients treated,
epidemiological variables (gender, age, municipality where
the service was provided, type of medical care unit set in
motion) and variables related to healthcare pathway times:
(a) medical coordination centre management times, includ-
ing alert, allocation and activation of resources, and (b)
patient treatment times, from mobilizing the resource to
patient transfer to hospital. Finally, the characteristics for
the management of polytrauma care were collected: type
of accident, part of the body affected, haemodynamic sta-
tus (by measuring blood pressure), breathing (assessing the
need for advanced airway management), neurological status
(recorded using the Glasgow Coma Scale), referral hospi-
tal, prehospital diagnosis, prehospital treatment and priority.



Impact on polytrauma patient prehospital care during the first wave of the COVID-19 pandemic:... 1353

Data for primary treatment and hospital mortality were also
collected.

Statistical analysis

Calculation of sample size to detect a 10% decrease in
the number of services, considering a power of 85% and
an alpha risk of 5%, was of 913 patients per group. In the
descriptive analysis, the qualitative variables are described
as absolute frequency and percentages with their 95% con-
fidence interval (CI95%) and quantitative variables as mean,
standard deviation, median and interquartile range. The
Shapiro—Wilk test was performed to check the normality of
the quantitative variables. Logistic regression was used for
the comparative study of the qualitative variables, and the
Student’s ¢ test and the nonparametric Mann—Whitney test
were used to analyse the quantitative variables. All statistical
analyses were performed using the SPSS statistical package
(version 24.0, SPSS Inc., Chicago, Illinois), and a p value of
p <0.05 was considered statistically significant.

Results

The study included 3023 polytrauma patients treated by
the EMS in Catalonia. During the 2019 study period, 2045
(67.6%) patients were treated; however, during the pandemic
period, 978 (32.4%) patients were treated, representing a
52% decrease (p=0.002). Figure 1 shows a reduction of
patients treated per fortnight that is most pronounced from
15 March 2020 onwards, coinciding with the start of lock-
down on 14 March.

Fig. 1 Prehospital activations
of the PTP Code (polytrauma
patient code)
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Regarding the epidemiological characteristics of the
sample, 71.5% were male and the most common age group
was 31-50 years (37.7%) with a mean age of 40.3 (SD
18.9 years), as set out in Table 1. Of the entire sample, 8.1%
were under 18 years of age. There were no changes in 2020
in terms of mean age or gender. The number of cases was
proportional to the regional population, i.e., 60% originated
in the Barcelona health region, 10.4% in Girona, 9% in Tar-
ragona, and 4.5% in Lleida.

Road traffic accidents decreased abruptly at the start of
lockdown (14 March 2020), falling by 22.7% (61.8% before
and 39.1% after lockdown; p < 0,001). However, unlike road
traffic accidents, vehicle—pedestrian collisions decreased
throughout the pandemic period (p =0.043). An increase
in accidents caused by weapons (p =0.031) and burns
(»p=0.007) was also noted, especially in the home in 2020
(24.3% in 2019 vs 46.1% in 2020; p=0.016). Finally, a rise
in traumatic falls was noted exclusively after the onset of
lockdown.

Table 2 shows the types of accident in the total sample
and the different periods of the study. The number of traf-
fic accidents decreased from 1211 (59.2%) to 522 (53.4%),
and pedestrian-vehicle collisions fell from 249 (12.2%)
to 92 (9.4%). Regarding injuries caused by weapons and
burns, there was an increase in the percentage of cases [43
(2.1%) vs 41 (4.2%) and 15 (0.7% vs 22 (2.2%), p=0.002
and p <0.001, respectively].

Trauma management
Regarding the resource performing the initial interven-

tion, there was a significant decrease in the number of
services provided by ground advanced life support (ALS)
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Table 1 Epidemiological

P Global Year 2019 Year 2020 OR (CI 95%) p*
characteristics of the sample (n=3023: (n=2045; (n=978:
100%) 67.6%) 32.4%)
N % N % N %
Male gender 2161 71.50% 1452 71.00% 709 72.50% 1.02(0.91-0.15) 0.729
Age
<18 years 245 8.10% 168  820% 77 7.90%  0.90(0.69-1.19) 0.479
18-30 years 682  22.60% 466  22.80% 216 22.10% 0.97 (0.81-1.16) 0.731
31-50 years 1139 37.70% 751 36.70% 388 39.70% 1.08 (0.93-1.24) 0.294
> 50 years 957  31.70% 660  32.30% 297 30.40% 0.94 (0.80-1.10) 0.446
Health region
Barcelona city 1817 60.10% 1226 60.00% 591 60.40% 1.01(0.89-1.14) 0.9
Girona 319 10.60% 221 10.70% 100 10.20% 0.95(0.74-1.21)  0.662
Central Catalonia 290 9.50% 186 9.10% 103 10.50% 1.16 (0.90-1.49) 0.255
Camp de Tarragona 272 9.00% 193 9.40% 79 8.10%  0.86(0.65-1.12) 0.263
Lleida 135 450% 98 4.80% 37 3.80%  0.79 (0.54-1.16) 0.229
Terres de I'Ebre 118  390% 72 350% 45  4.60% 1.31(0.89-1.91) 0.168
Alt Pirineu and Aran 72 2.40% 49 240% 23 240%  0.98 (0.50-1.62) 0.942
Resource type assigned
Air ALS 83 250% 53 2.60% 30  3.10% 1.18 (0.75-1.86)  0.467
Ground ALS 995  33.00% 703  3440% 292 29.90% 0.81(0.69-0.96) 0.014*
BLS 1945  64.30% 1289 63.00% 656 67.70% 1.23(1.05-1.45) 0.011*

OR odds ratio, air ALS air advanced life support, ground ALS ground advanced life support, BLS basic life

support; p*: p<0.05

Bold means statistical significance (p<0,05)

units [703 (34.4%) vs 292 (29.9%), p =0.014]; conversely,
the activities of basic life support (BLS) units increased
by 4.7% (p=0.011) (Table 1). BLS units dealt with more
severe patients, with a significant increase in the percent-
age of services classified as priority O and 1 during the
pandemic period [195 (9.5%) vs 139 (14.2%), p <0.001]
as set out in Table 2. However, ALS units decreased
their activity with priority 2 and 3 patients by 4.6%
(p=0.044). Table 3 shows the description of healthcare
pathway times. Medical coordination centre alert manage-
ment time and times spent attending to patients remained
unchanged, with a total median of the healthcare pathway
of 81 min (IQR 31.2).

Trauma severity and clinical outcomes

More priority 0 and 1 patients were attended to dur-
ing 2020, with a marked difference detected in priority 1
(p=0.032). In these patients, a significant increase in mean
age (46.6 years: SD 19.1; p=0.002) was observed compared
to the other groups.

Limbs (53.1%), the head (37.6%) and thorax (22.5%)
were the body areas most affected. Despite an increase in
injuries to the head, spine and pelvis in 2020, no significant
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differences were detected. The most common primary diag-
nosis during the two periods was multiple injuries (34.4%)
followed by head injury (22%), with no significant differ-
ences between years, as can be seen in Fig. 2.

Regarding respiratory status, 90.8% were not initially
affected, and only 5.9% required invasive airway manage-
ment. Haemodynamics behaved similarly, with no altera-
tions in 88.7% of cases. In the period corresponding to 2020,
no patients suffered trauma-based cardio-respiratory arrest,
compared to eight in 2019 (0.4%). Concerning patients’
neurological status, measured by the Glasgow Coma Scale
(GCS), 81.5% had a score of 15, although after lockdown
lower GCS scores were recorded (84.4% with GCS < 15
prior to lockdown and 77.3% subsequently; p=0.019).

For priority 0, the mean score on the Glasgow Coma
Scale (GCS) was 8, whereas it remained at 15 for priorities
1-3. Comparative analysis does not reveal any differences,
globally, for respiratory, haemodynamic or neurological sta-
tus during the pandemic period (Table 2).

Clinical management
There is decrease in the use of fluid therapy and peripheral

intravenous access during the pandemic period (25.3% in
2020 vs 19.2% in 2021; p=0.004). However, there were no
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Table 2 Characteristics of cases Global Year2019  Year2020 OR (CI95%)  p*
of PTP code analysed (n=3023; (n=2045; (n=978:
100%) 67.6%) 32.4%)
N % N % N %
PTP code priority
0 223 74% 148 72% 75 7.7% 1.06(0.79-1.41) 0.694
1 386 12.7% 240 11.7% 146 14.9% 1.27 (1.02-1.58) 0.032*
2 2300 76.1% 1575 77.0% 725 74.1% 0.96 (0.86-1.08) 0.520
3 114 3.8% 82 4.0% 32 3.3% 0.82(0.54-1.24) 0.338
PTP priority code according to responsible resource
BLS PO and P1 334 11.0% 195 9.5% 139 142% 1.49(1.18-1.88) <0.001*
ALS PO and P1 275 9.1% 193 94% 82 8.4% 0.89(0.68-1.15) 0.389
BLS P2 and P3 1611 53.3% 1084 53.0% 527 53.9% 1.02(0.89-1.16) 0.803
ALS P2 and P3 803 26.6% 573 28.1% 230 23.5% 0.84(0.71-0.99) 0.044*
Type of accident
Road traffic accident 1735 57.4% 1211 59.2% 522 53.4% 0.90 (0.79-1.02) 0.111
Vehicle—pedestrian collision 341 11.3% 249 12.2% 92 9.4% 0.77 (0.60-0.99) 0.043*
Fall 703 233% 454 222% 249 25.5% 1.15(0.97-1.36) 0.119
Cold weapon/firearm 82 2.7% 43 2.1% 41 42% 1.99 (1.29-3.08) 0.002*
Other aggression 25 0.8% 14 07% 11 1.1% 1.64(0.74-3.63) 0.220
Burns 37 12% 15 07% 22 22% 3.07(1.58-5.94) <0.001*
Others 100  3.3% 59 29% 41 42% 1.45(0.97-2.18) 0.071
Part of body affected
Without injuries 100  3.3% 69 34% 31 32% 0.94(0.61-1.43) 0.760
Head 1136 37.6% 761 372% 375 38.3% 1.03(0.90-1.18) 0.708
Face 478 158% 331 162% 147 15.0% 0.92(0.76-1.13) 0.449
Neck 458 152% 316 155% 142 14.5% 0.94 (0.76-1.15) 0.527
Thorax 681 22.5% 476 233% 205 21.0% 0.90 (0.75-1.07) 0.218
Abdomen 262 87% 188 92% 74 7.6% 0.89 (0.74-1.06) 0.215
Pelvis 266 88% 166 8.1% 100 10.2% 1.25(0.97-1.62) 0.081
Spine 521 172% 338 16.5% 183 18.7% 1.13(0.93-1.36) 0.211
Limbs 1606 53.1% 1077 52.7% 529 54.1% 1.02(0.91-1.15) 0.707
External injuries 130 4.3% 87 43% 43 44% 1.03(0.71-1.49) 0.874
Respiratory condition
Invasive airway management 179 59% 117 57% 62 63% 1.11(0.81-1.52) 0.526
Difficulty breathing 100  3.3% 70 3.4% 30 3.1% 0.90(0.58-1.38) 0.621
Normal 2744 90.8% 1858 90.9% 886 90.6% 0.99 (0.89-1.11) 0.959
Haemodynamic status
No pulse or SBP<50 mmHg 186 6.1% 125 6.1% 61 6.2% 1.02(0.74-1.40) 0.900
SBP 50-90 mmHg 157 52% 106 52% 51 5.2% 1.00(0.71-1.42) 0.973
SBP>90 mmHg 2680 88.7% 1814 88.7% 866 88.5% 0.99 (0.89-1.12) 0.975
Neurological status
GCS 15 2464 81.5% 1673 81.8% 791 80.9% 0.99 (0.88-1.11) 0.844
GCS 9-14 395 13.1% 264 129% 131 13.4% 1.04(0.83-1.30) 0.746
GCS<8 164 54% 108 53% 56 5.7% 1.08(0.77-1.51) 0.633

OR odds ratio, BLS basic life support, ALS advanced life support, PO priority 0, PI priority 1, P2 priority
2, P3 priority 3, SBP systolic blood pressure, mmHg millimetres of mercury, GCS Glasgow Coma Scale.

p*: p<0.05

Bold means statistical significance (p<0,05)
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Table 3 Description .of the Year 2019 Year 2020 P
healthcare pathway times Median (IQR) Median (IQR)
Medical coordination centre times
Alert-resource allocation time (min) 3.28 (2.33) 3.03 (2.51) 0.613
Resource allocation—activation time (min) 1.31 (1.22) 1.36 (1.09) 0.541
Total management response time (min) 5.16 (5.02) 5.04 (4.47) 0.737
Patient care time
Time to reach the incident (min) 7.55 (6.41) 7.11 (5.30) 0.863
In situ healthcare time (min) 30.45 (15.16) 30.14 (16.24) 0.948
Time to reach the hospital (min) 14.49 (8.12) 13.20 (9.08) 0.672
Patient transfer time (min) 26.48 (12.04) 28.37 (13.38) 0.530
Total process time (min) 80.57 (31.32) 81.53 (29.40) 0.482
IQR interquartile range
Priority 0-1 Priority 2
90 0,0 800 0,0
;8 20,0 700 -100
28 - -40,0 2019 600 200
gg -60,0 2920 500 300
20 I I ::5&]00 pifference % 400 400 w2019
3 - 200 300 500 2020
Difference %
& e & & 200 600
Ry S @ < & 100 70,0
Qp@, & O%J) @@’@ & 0 I . | . 80,0
& o of (e} Ks) .
< & Muliple ~ Simple  Multiple  Closed No
& injuries injury  fractures fracture apparent
€ injuries
Priority 3 Priority 0: physiological compromise (RR, BP, GCS).
25 0.0 Priority 1: Penetrating head, neck, chest or abdomen
injury, open skull fracture, flail chest, fracture of 2 or more
20 200 long bones or pelvis, proximal ankle / wrist amputation,
40,0 suspected spinal cord injury, catastrophic limb and severe
1 — 2019 burns.
N -60.0 2020 Priority 2: based on the injury mechanism
10 l 800 Dierence % Priority 3: activated by the patient's medical history.
5 . I -100,0
0 I -120,0

Multiple  Erosions  Simple Head Closed
injuries injury  contusion  fracture

RR: respiratory rate, BP: blood pressure, GCS: Glasgow Coma Scale

Fig.2 Description of diagnoses based on PTP code priority and difference between the two study periods. RR respiratory rate, BP blood pres-
sure, GCS Glasgow Coma Scale

significant changes in the number of cardiopulmonary resus-  Hospital mortality
citation and oral intubation procedures in severe patients,

who were all attended to by ALS units. Finally, we analysed hospital mortality which, at 3.9% was

The most frequent prehospital treatment were splints  unchanged over the two study periods (p=0.328). The most
(12.8%) and immobilizers (43.6%) with no statistical dif- common diagnosis associated with mortality was severe
ferences between the two periods. The application of tour-  trauma brain injury (44.5%) and hypovolemic shock (21.6%),

niquets was extremely low, with a recorded use of 0.3% of  although there were no differences between periods.
the total (with no differences between the two periods).
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Discussion

The number of polytrauma patients treated in Catalonia
decreased significantly during the COVID-19 pandemic.
However, the severity of their injuries did not. Even during
the post-lockdown period, from May 2020 onwards, the
figures did not approach those of the previous year, in line
with other studies that describe a fall of up to 44% [14].
Road traffic accidents, including vehicle—pedestrian colli-
sions, decreased significantly due to the mobility restric-
tions in force during this period [15]. Such a decrease
has also been described in the paediatric population in
Canada, where injuries due to road traffic accidents virtu-
ally disappeared during the COVID period [16]. Despite
the decrease in the number of injuries during the initial
phase of the pandemic, patient severity increased. This has
also been described in Germany [17]. The percentage of
more severe physiological variables and critical anatomi-
cal areas, identified as priorities O and 1, increased.

Series published in the United Kingdom revealed a
decline in general traumatology of up to 26%, but without
undergoing an increase in the percentage of more severe
patients [18]. The increase in the number of severe patients
may be related to the greater occurrence of potentially
severe injuries, such as injury to the head, pelvis and spine.

No differences are observed in patients’ epidemiologi-
cal profile, the most frequent patient remaining a middle-
aged male involved in a road traffic accident [19].

The first wave of the pandemic posed a challenge to the
teams involved in prehospital care, as they had to adapt
to the changing typology of the persons notifying and
patients. An increase was observed in the allocation of
BLS units to trauma patients. ALS units were increasingly
occupied with providing home care to patients infected
with SARS-CoV-2. This was also described in the research
conducted by Laukkanen et al. [20].

There was a notable increase in patients treated for
weapon wounds and burns, especially in the home, and an
increasing incidence of traumatic falls. This increase in
weapons wounds and burns in the home cannot be ruled
out as being related to an increase in cases of gender-based
violence [21]. Regarding the increase of fall patients dur-
ing lockdown, its association with suicide attempts cannot
be ruled out either [22, 23]. This may be associated with
the increase in patients treated with mental health disor-
ders during the study period, and hence further studies will
be required. Further studies would require conducting and
further evidence is needed.

Diagnoses have changed little for all priorities, with
head injury involving loss of consciousness as the leading
cause among the most severe patients (Fig. 2).

In respect of healthcare provision times, there were no
differences between the two periods, which shows that,
despite the complexity of providing healthcare, times attend-
ing to patients went unchanged. This key aspect was not
observed in the provision of healthcare to time-dependent
pathologies, such as stroke, which has undergone increased
delays in first aid and increased complications [24]. Other
studies on trauma patients focus on the impact of the pan-
demic on the reorganization undergone by hospitals, without
addressing the prehospital phase of the healthcare pathway
[25].

The main limitation of this study is that it only includes
information supplied by prehospital care (EMS), apart from
hospital mortality. We do not dispose of data on hospital
length of stay, ICU admissions and hospital diagnoses upon
discharge. Moreover, we cannot rule out selection bias, since
patient inclusion depends on the implementation of the pol-
ytrauma code by the professional attending to the patient.
However, its main strength is that we have collected data
from all out-of-hospital polytrauma events occurring within
Catalonia because the EMS covers the entire territory.

The study allows concluding that the pandemic caused a
sharp decline in polytrauma events in our region, especially
due to a decrease in the number of road traffic accidents
as a result of mobility restrictions, and led to an increase
in other types of accidents, mainly violent assaults, burns
and falls. The profile of patients has changed as they pre-
sent with increased severity and injuries to the head-spine
and pelvis. Finally, despite the difficulties in attending to
time-dependent pathologies, quality standards relating to the
delay times throughout the prehospital healthcare pathway
were maintained.

Funding Open Access funding provided thanks to the CRUE-CSIC
agreement with Springer Nature.

Declarations
Conflict of interest The authors declare no conflict of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

@ Springer


http://creativecommons.org/licenses/by/4.0/

1358

S. Sola-Muroz et al.

References

10.

11.

12.

13.

Guan WJ, Ni ZY, Hu Y, et al. Clinical Characteristics of Corona-
virus Disease 2019 in China. N Engl J Med. 2020;382:1708-20.
https://doi.org/10.1056/NEJM0a2002032.

World Health Organization; Coronavirus Disease (COVID-2019)
Situation Reports. 2020. Accessed 13th March 2021. https://www.
who.int/emergencies/diseases/novel-coronavirus-2019/situation-
reports/.

Pollan M, Pérez-Gomez B, Pastor-Barriuso R, Oteo J, Hernan
MA, Pérez-Olmeda M, et al. Prevalence of SARS-CoV-2 in Spain
(ENE-COVID): a nationwide, population-based seroepidemiolog-
ical study. Lancet. 2020;396:535-44.

Alquézar-Arbé A, Pifiera P, Jacob J, Martin A, Jiménez S, Llorens
P, et al. Impacto organizativo de la pandemia COVID-19 de 2020
en los servicios de urgencias hospitalarios espaiioles: resultados
del estudio ENCOVUR. Emergencias. 2020;32:320-31.

Perrin N, Iglesias JF, Rey F, Benzakour L, Cimci M, Noble S,
Degrauwe S, Tessitore E, Mach F, Roffi M. Impact of the COVID-
19 pandemic on acute coronary syndromes. Swiss Med Wkly.
2020;31(150): w20448. https://doi.org/10.4414/smw.2020.20448.
Tejada H, Lambea A, Sancho A, Martinez M, Garmendia E,
Lopez-Cancio E, et al. Impact of COVID-19 outbreak in reperfu-
sion therapies of acute ischaemic stroke in northwest Spain. Eur J
Neurol. 2020;27(12):2491-8. https://doi.org/10.1111/ene.14467.
Saberian P, Conovaloff JL, Vahidi E, Hasani-Sharamin P, Koli-
vand PH. How the COVID-19 Epidemic affected prehospital
emergency medical services in Tehran, Iran. West ] Emerg Med.
2020;21(6):110-6. https://doi.org/10.5811/westjem.2020.8.48679.
Ageta K, Naito H, Yorifuji T, Obara T, Nojima T, Yamada T,
Tsukahara K, Yakushiji H, Nakao A. Delay in emergency medi-
cal service transportation responsiveness during the COVID-19
pandemic in a minimally affected region. Acta Med Okayama.
2020;74(6):513-20. https://doi.org/10.18926/AMO/61210.
Murphy DL, Barnard LM, Drucker CJ, Yang BY, Emert JM,
Schwarcz L, et al. Occupational exposures and programmatic
response to COVID-19 pandemic: an emergency medical services
experience. Emerg Med J. 2020;37(11):707-13. https://doi.org/10.
1136/emermed-2020-210095.

Jiménez FX, Espila JL, Gallardo J. Cédigos de activacion: pasado,
presente y futuro en Espafia. Emergencias. 2011;23:311-8.

Prat S, Dominguez Sampredro P, Jiménez FX. Registro de trauma
grave de Cataluiia (TRAUMCAT). Emergencias. 2013;25:419-20.
Prat S, Dominguez-Sampedro P, Koo M, Colilles C, Jiménez-
Fabrega X, Espinosa L. Un afio de registro de traumatismos graves
en Catalufia. Anélisis de los primeros resultados Emergencias.
2014;26:267-74.

Yuguero O, Guzméan M, Vidal C, Pardos C, Gros S, Viladrosa M.
COVID infection displaces serious cardiovascular disease from
the resuscitation room. Sci Prog. 2021;104(2):368504211013228.
https://doi.org/10.1177/00368504211013228.

@ Springer

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

DiFazio LT, Curran T, Bilaniuk JW, Adams JM, Durling-Grover
R, Kong K, Nemeth ZH. The Impact of the COVID-19 pandemic
on hospital admissions for trauma and acute care surgery. Am
Surg. 2020;86(8):901-3. https://doi.org/10.1177/0003134820
939904.

Linka K, Peirlinck M, Sahli Costabal F, Kuhl E. Outbreak dynam-
ics of COVID-19 in Europe and the effect of travel restrictions.
Comput Methods Biomech Biomed Engin. 2020;23(11):710-7.
https://doi.org/10.1080/10255842.2020.1759560.

Keays G, Friedman D, Gagnon I. Injuries in the time of COVID-
19. Health Promot Chronic Dis Prev Can. 2020. https://doi.org/
10.24095/hpcdp.40.11/12.02 (English, French).

C)rgel M, Gogol M, Graulich T, Omar M, Ranker A, Béttcher C,
Liodakis E, Krettek C, Macke C. A retrospective analysis of the
initial effect of COVID-19 on German prehospital care during
lockdown in Germany. Open Access Emerg Med. 2021;5(13):97—
105. https://doi.org/10.2147/OAEM.S289070.

Murphy T, Akehurst H, Mutimer J. Impact of the 2020 COVID-19
pandemic on the workload of the orthopaedic service in a busy
UK district general hospital. Injury. 2020;51(10):2142-7. https://
doi.org/10.1016/j.injury.2020.07.001.

Prat S, Muifioz-Ortiz L, Navarro S, Koo M, Jiménez-Fabrega X,
Martinez-Cruz O, Espallargues M. Indicadores de proceso como
herramienta para monitorizar la asistencia al paciente con trauma-
tismo grave en Catalufia [Process indicators: tools for monitoring
the management of severe trauma cases in Catalonia]. Emergen-
cias. 2016;28(5):333-9 (Spanish).

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 Public Health. 2021.
https://doi.org/10.1093/eurpub/ckab065.

Mazza M, Marano G, Lai C, Janiri L, Sani G. Danger in danger:
Interpersonal violence during COVID-19 quarantine. Psychiatry
Res. 2020;289: 113046. https://doi.org/10.1016/j.psychres.2020.
113046.

Yao H, Chen JH, Xu YF. Patients with mental health disorders
in the COVID-19 epidemic. Lancet Psychiatry. 2020;7(4): e21.
https://doi.org/10.1016/S2215-0366(20)30090-0.

Reger MA, Stanley IH, Joiner TE. Suicide mortality and coronavi-
rus disease 2019—a perfect storm? JAMA Psychiat. 2020. https://
doi.org/10.1001/jamapsychiatry.2020.1060.

Rudilosso S, Laredo C, Vera V, Vargas M, Rent A, Llull L, Obach
V, Amaro S, Urra X, Torres F, Jiménez-Fabrega FX, Chamorro
A. Acute stroke care is at risk in the era of COVID-19: expe-
rience at a comprehensive stroke center in Barcelona. Stroke.
2020;51(7):1991-5. https://doi.org/10.1161/STROKEAHA.120.
030329.

Di Martino A, Faldini C. Trauma service reorganization in Bolo-
gna (Italy) during COVID-19 pandemic. Injury. 2020;51(7):1684.
https://doi.org/10.1016/j.injury.2020.04.033.


https://doi.org/10.1056/NEJMoa2002032
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports/
https://doi.org/10.4414/smw.2020.20448
https://doi.org/10.1111/ene.14467
https://doi.org/10.5811/westjem.2020.8.48679
https://doi.org/10.18926/AMO/61210
https://doi.org/10.1136/emermed-2020-210095
https://doi.org/10.1136/emermed-2020-210095
https://doi.org/10.1177/00368504211013228
https://doi.org/10.1177/0003134820939904
https://doi.org/10.1177/0003134820939904
https://doi.org/10.1080/10255842.2020.1759560
https://doi.org/10.24095/hpcdp.40.11/12.02
https://doi.org/10.24095/hpcdp.40.11/12.02
https://doi.org/10.2147/OAEM.S289070
https://doi.org/10.1016/j.injury.2020.07.001
https://doi.org/10.1016/j.injury.2020.07.001
https://doi.org/10.1093/eurpub/ckab065
https://doi.org/10.1016/j.psychres.2020.113046
https://doi.org/10.1016/j.psychres.2020.113046
https://doi.org/10.1016/S2215-0366(20)30090-0
https://doi.org/10.1001/jamapsychiatry.2020.1060
https://doi.org/10.1001/jamapsychiatry.2020.1060
https://doi.org/10.1161/STROKEAHA.120.030329
https://doi.org/10.1161/STROKEAHA.120.030329
https://doi.org/10.1016/j.injury.2020.04.033

	Impact on polytrauma patient prehospital care during the first wave of the COVID-19 pandemic: a cross-sectional study
	Abstract
	Background 
	Objective 
	Methodology 
	Results 
	Conclusions 

	Background
	Methods
	Study design and setting
	Inclusion and exclusion criteria
	Data collection
	Statistical analysis

	Results
	Trauma management
	Trauma severity and clinical outcomes
	Clinical management
	Hospital mortality

	Discussion
	References




