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Abstract
Objective:The objective of this study was to identify the perceived problems bymedical and
nursing professionals that have arisen in the Spanish EmergencyMedical Services (EMS) as
a consequence of the first wave of the severe acute respiratory syndrome-coronavirus-2/
SARS-CoV-2 pandemic, as well as the measures or solutions adopted to manage those
problems and improve response.
Method: This was a cross-sectional study of quantitative and qualitative methodology
(“mixed methods”) using a self-administered questionnaire in 23 key informants of
EMS of Spain selected by purposeful sampling, followed by the statistical analysis of both
types of variables and an integration of the results in the discussion.
Results: Common problems had been identified in many EMS, as well as similar solutions
in some of them. Among the former, the following had been found: lack of leadership and
support from managers, initial shortage of personal protective equipment (PPE), lack of
participation in decision making, initial lack of clinical protocols, and slowness and/or lack
of adaptability of the system, among others. Among the solutions adopted: reinforcement of
emergency call centers, development of specific coronavirus disease 2019 (COVID-19) tele-
phone lines and new resources, personal effort of professionals, new functions of EMS, sup-
port to other structures, and reinforcement of the role of nursing.
Conclusion: The general perception among the respondents was that there was a lack of
support and communication with health care managers and that the staff expertise was
not used by policy makers to make decisions adapted to reality, also expressing the need
to improve the capacity for analysis of the EMS response. Few respondents reported good
overall satisfaction with their EMS response. The EMS adopted different types of measures
to adapt to the COVID-19 pandemic.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic has had an intense impact on public
health, health systems, and their response capacity on a global and national scale.1,2

Emergency Medical Services (EMS),3 hospital emergency departments (HEDs),4 and pri-
mary health care systems5,6 have been significantly affected.7 Therefore, an emergency of
these characteristics should demand reflection on the problems that have arisen and the sol-
utions adopted by the health structures to create an opportunity to improve the adaptability
of the health system to these situations.

Traditionally, EMS provides out-of-hospital care to critically ill patients through a net-
work of mobile care resources and a coordinating center for emergencies that manages
urgent health care demand andmobilizes resources, but these care dynamics changed during
the pandemic.8 Before the pandemic, factors such as the aging of the population and the
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evolution of health care had already led to EMS integrating new
functions and expanding its range of care programs (ie, care for
time-dependent pathologies, care for chronic patients, and health
information). This ability to adapt to changing environments, prior
to COVID-19, has been able to facilitate EMS to adopt different
roles during the pandemic,9 such as complementing surveillance
systems and prediction of epidemiological trends.10,11 On the
opposite side, lack of planning and the absence of contingency
plans in the EMS have revealed the lack of foresight in the face
of problems that were already aware of,12 and before which differ-
ent measures had been adopted by the EMS.13

In Spain, there is an EMS in each autonomous community (in
some of them, two) and the high degree of decentralization of the
National Health System has meant that the problems that have
arisen and their approaches have been different in each of them.
It is a public financed EMS with no fee for the patient, as it is paid
by national taxes. The aim of this study is to identify the problems
perceived by medical and nursing professionals of EMS arising as a
result of the first wave of the severe acute respiratory syndrome-
coronavirus-2/SARS-CoV-2 pandemic in Spain, as well as the
measures or actions taken to manage these problems and improve
response capacity.

Methods
This was an observational and cross-sectional epidemiological
design study after the first wave of the pandemic using quantitative
and qualitative methodology (mixed methods).14 In this way, one
method provides support to the other and allows identifying sub-
jective elements and combining themwith objective data to provide
a more complete general idea of the phenomenon studied, which is
especially useful for studying more complex phenomena.15

A self-administered questionnaire was designed, divided into
three sections (Annex 1; available online only) that contained:
(1) participant data (professional category, gender, years of experi-
ence in EMS, and current or previous management position); (2)
11 open-ended questions on aspects related to the pandemic; and
(3) 15 questions on a five-point Likert scale (from one “Not at all”
to five “Maximum”) on the management of the pandemic in their
respective autonomous communities.

Using purposeful sampling, a questionnaire was sent and com-
pleted by 23 medical and nursing professionals, belonging to 13
EMS in Spain, previously identified as key informants and selected
for having been linked to disaster response working groups or sci-
entific societies. It was not possible to identify key informants with
these characteristics in five of the EMS in the country.

In the descriptive statistics, absolute and relative frequencies
were used for the qualitative variables, as well as means or medians
(with 95% confidence intervals) based on the Shapiro-Wilk nor-
mality test for the quantitative variables. In the variables with a
Likert scale, the median and IQR (interquartile range), error of
the median, and coefficient of dispersion were calculated. The
median test was used to compare medians with a significance level
of P <.05. Stata v. 15.0. (StataCorp; College Station, Texas USA)
was used for statistical analysis. Responses to the open-field ques-
tions were recorded and coded for further analysis. The study was
approved by the Ethical Research Committee of the Principality of
Asturias (Oviedo, Asturias, Spain; Ref.: 2021.570).

Results
Of the 23 participants, 12 (52.2%) were doctors and 11 (47.8%)
nurses, with 16.3 years of mean experience (SD = 4.9) in EMS.

Seven held management positions in the past, two did so at the
time of the study, and another two both in the past and at present.
The rest had no connection with EMS management
responsibilities.

The variables corresponding to the 15 management items had
normal distributions (0.914; P= .05 in the Shapiro-Wilk test).
The mean score of the responses to the total of the 15 items refer-
ring to themanagement of the pandemic was 41.96 (95%CI, 35.9 -
47.9) out of a maximum of 75 points. Table 1 shows the median
with its IQR, error of the median, and coefficient of dispersion of
the scores for each of the 15 items on pandemic management.
Table 2 shows the same data for each professional category and
the comparison between both, with only one item with statistically
significant differences (P= .039), the one related to their percep-
tion about EMS capacity to perform analysis to identify improve-
ments in the event of pandemics, in which nurses scored higher.

Table 3 collects the main comments on each of the items whose
most relevant results are indicated below, grouped by items about
problems detected and actions taken.

Problems in the Management of Material Resources and Supplies
The main problem detected had been a shortage of personal pro-
tective equipment (PPE) or their poor quality, especially at the
beginning of the pandemic. Only one interviewee stated that there
had been no lack of PPE. Likewise, problems with vehicle disin-
fection procedures or changing protocols in the use of material
resources were common in some EMS, the reuse of PPE had been
raised as a problem, as well as the centralization of the purchase of
PPE at a national level.

Problems in Human Resource Management
Lack of professionals, training deficiencies, and the hiring of
professionals without EMS experience had been described by those
interviewed. Other problems that had been repeated in different
EMS had been the lack of communication with the direction
and lack of interest of the management for their professionals;
the excessive extensions of the working day had also been repeated
in different EMS, as well as emotional exhaustion.

Interlevel Coordination Problems
A very operative problem described in inter-level coordination had
been the problem of patient transfer in hospitals, as well as the lack
of information to EMS professionals about changes in the different
hospital procedures. The de-structuring of primary health care had
also been an element expressed by several interviewees, which led to
the EMS having to assume functions that were not their own,
together with a lack of uniformity of criteria. Two interviewees
stated that there had been no problems in inter-level coordination.
Some interviewees also highlighted the politicization of technical
decisions.

Difficulties in the Relationship with Medical Transport Companies
The main problem manifested by a large number of those inter-
viewed had been a lack of specific training for Basic emergency
technicians by their company, as well as a significant lack of
material, especially PPE, and excessive decontamination times or
lack of knowledge about cleaning protocols. Two interviewees
stated that there had been no difficulties thanks to the excellent col-
laboration due to the exceptional situation that had been
experienced.
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Decisions Not Made in the EMS That Should Have Been Made
A large number of interviewees stated that it would have been nec-
essary to work together with the working groups of mass-casualty
incidents (MCIs) and disasters already established in many EMS.
The lack of scheduled meetings was also a fact repeated by several
interviewees. The initial absence of specific procedures and guide-
lines for their EMS, the need to improve the training received, and
the lack of regular information to workers about the epidemiologi-
cal situation and changes in procedures had been frequent percep-
tions, as well as the difficulty in making decisions. The
establishment of epidemiological measures to control possible cases
in the EMS had also been described by the interviewees, as well as
the need to start to analyze the response to find improvement
measures.

Decisions Made in the EMS that Should Not Have Been Made
In this case, the responses of the different interviewees were very
heterogeneous. Among them, the rapid de-escalation of the actions
undertaken by its EMS stood out. The reuse of PPE, the lack of
adaptation of the protocols of the central health services to the real-
ity of EMS, or the lack of reinforcement of logistical resources were
also described.

EMS Structure Modification Actions
The main action to modify the structure of the EMS had been the
expansion and reinforcement of the emergency call center, either by
reinforcing the existing one or by creating specific centers for the
management of COVID-19 calls. In some EMS, the figure of the
epidemiologist had been implemented. Several EMS had created
specific COVID-19 units, mainly Basil Life Support units (BLS),
and some (few) had implemented measures to reduce the turnover
of professionals through the different health care facilities or
resources, and thus improved the control of occupational

infections, while others had provided specific training about the call
center to make professionals more versatile. Improving the cleanli-
ness of the stations had also been a measure that was repeated in
several EMS. The implementation of psychological assistance pro-
grams had been a measure of little general implementation,
although specific programs had been developed in some EMS.

New Functions Assigned to the EMS
Among the new functions assigned to the EMS were performing
protein chain reaction tests (PCR) at home or in nursing homes,
support to the different field hospitals and alternate care sites for
COVID patients,16 logistical support, and the implementation
of specific COVID-19 information telephones lines for the
population.

Measures to Increase Responsiveness
Different measures were designed to increase response capacity,
highlighting the reinforcement of the call center and the establish-
ment of specific COVID-19 lines, the increase in BLS units, as
well as the incorporation of nursing staff to the coordinating center
and the creation of new Advanced Life Support units (ALS) and of
specific BLSCOVID-19 units. Other measures taken in few EMS
were the establishment of a briefing meeting at the beginning of
each shift or the improvement in the payment of overtime.

Actions to Improve Coordination between Health Care Levels
These actions were very heterogeneous among the different EMS.
In some autonomous communities, inter-level committees were
created and meetings of the station medical coordinators were con-
vened with their counterparts from their reference HED. Some
interviewees stated that they did not know of any specific action
at this level.

ITEM Median Error of Median IQR COD

Directors’ Leadership 3 0.08251 3 0.43478

Participation of Health Staff in Organizational Decision Making 2 0.06022 2 0.41304

Participation of Health Staff in Design of Clinical Decision
Procedures

2 0.06552 2 0.46739

Perceived Support from EMS Management Structure 3 0.07607 3 0.3913

Reorganization of EMS Structure On-Time 3 0.07243 3 0.36232

Ability of Staff to Adapt to the New Situation 4 0.04638 1 0.16848

Quick EMS to Develop Clinical Procedures Adapted to the
Pandemic

3 0.07566 3 0.39855

Quality of EMS Care Procedures to Face the Pandemic 3 0.06412 2 0.31884

Training Actions and Dissemination of Protocols Carried Out in the
EMS

2 0.07837 3 0.55435

Personal Protective Equipment Availability On-Time 4 0.07277 2.5 0.26087

Adequacy of the Personal Protective Equipment Supplied 4 0.06254 2 0.23913

To What Extent the Actions Developed Responded to the Problems
for Which They Were Designed

3 0.05892 2 0.28261

Collaboration between EMS and Ambulance Private Companies 3 0.07338 2 0.34127

Implementation of Information Gathering Measures for Adequate
Information After the Crisis

1 0.06669 2 1.04348

EMS Capacity to Perform Analysis to Identify Improvements in the
Event of Pandemics

2 0.07013 2 0.56522

Castro Delgado © 2022 Prehospital and Disaster Medicine

Table 1. Score of the 15 Items Related to Pandemic Management
Abbreviations: COD, coefficient of dispersion; EMS, Emergency Medical Services.
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Strengths in the Relationship with Medical Transport Companies
The main response had been the excellent personal relationship
among staff and the teamwork of the different professional catego-
ries involved in emergency health care. Several interviewees
emphasized the attitude of the emergency medical technicians
(EMTs), which despite the shortcomings, had always been willing,
collaborative, and professional.

Table 4 shows the main strengths and weaknesses identified
based on the qualitative results.

Discussion
The results of this study are similar to those obtained in the quali-
tative study carried out among emergency personnel in Iran.17 The
initial shortage of PPE, the lack of procedures, and the lack of emo-
tional support from those in charge are common elements that were
found in the qualitative and quantitative data. The fact of the lack of
PPE and the fear of contagion among EMS personnel has been
found in other studies inGermany,18 as well as the training deficien-
cies in its use,19 which increase stress amongEMS professionals.20 It
is worth highlighting the important heterogeneity when it comes to
raising weaknesses or actions for improvement, since aspects
expressed by some interviewees as positive (for example, taking

PCR samples)21 are negative for others. This allows the affirmation
that the COVID-19 pandemic has impacted the EMSwithout hav-
ing previously established action procedures and a defined portfolio
of services, which made it necessary for each EMS to make different
management decisions, probably based on their professional back-
ground and personal experience of its directors, managers, and staff.

Analyzing both types of results together, the qualitative ones
show a generalized dissatisfaction among staff with the way of tack-
ling the first wave of the pandemic in the different EMS, some-
thing that is confirmed by the low scores in the quantitative
results, mainly in the items that try to measure the integration of
professionals in decision making, the lack of leadership from the
directors, or the scant support perceived by the EMS directive
structure, which coincides with what is stated in the qualitative
items. Professionals perceive a lack of common lines of action,
agreed and adapted to the prehospital environment, with little
speed in the elaboration of procedures, little consensus, with little
participation of professionals, and with a training program that
could have been improved, in line with the results from other sim-
ilar European studies.22 They believe that it is interesting to
“undertake the extraction of lessons learned and prepare contin-
gency plans,” but in the quantitative analysis, it was found that they

ITEM
MEDICINE NURSING

Median IQR COD Median IQR COD P Value

Directors’ Leadership 2 3 0.43478 3 3 0.43478 .359

Participation of Health Staff in
Organizational Decision Making

2 2 0.41304 2 1 0.41304 1.000

Participation of Health Staff in Design of
Clinical Decision Procedures

2 2.25 0.46739 2 2 0.46739 1.000

Perceived Support from EMS
Management Structure

3 3 0.3913 3 3 0.3913 1.000

Reorganization of EMS Structure on
Time

3 2.5 0.36232 3 3 0.36232 1.000

Ability of Staff to Adapt to New Situation 4.25 1 0.16848 4 2 0.16848 .674

Quick EMS to Develop Clinical
Procedures Adapted to the Pandemic

2 2.5 0.39855 3 2 0.39855 .270

Quality of EMS Care Procedures to
Face the Pandemic

2.75 2 0.31884 3 2 0.31884 .731

Training Actions and Dissemination of
Protocols Carried Out in the EMS

2 2.25 0.55435 2 2 0.55435 1.000

Personal Protective Equipment
Availability On-Time

4 2 0.26087 4 3 0.26087 1.000

Adequacy of the Personal Protective
Equipment Supplied

3.5 1.25 0.23913 4 2 0.23913 .444

To What Extent the Actions Developed
Responded to the Problems for Which
They Were Designed

3 1.5 0.28261 4 2 0.28261 .169

Collaboration between EMS and
Ambulance Private Companies

2 2 0.34127 3 2 0.34127 .239

Implementation of Information
Gathering Measures for Adequate
Information After the Crisis

1 2 1.04348 2 2 1.04348 .169

EMS Capacity to Perform Analysis to
Identify Improvements in the Event of
Pandemics

1.5 2 0,56522 3 2 0,56522 .039

Castro Delgado © 2022 Prehospital and Disaster Medicine

Table 2. Comparison of Scores of 15 Items According to Professional Category
Note: Bold p-value= statistically significant.
Abbreviations: COD, coefficient of dispersion; EMS, Emergency Medical Services.
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Problems in the Management
of Material Resources and
Supplies

Initially, there was a lack of PPE, with problems with medical direction for considering it as inappropriate use.

The main problem has been the lack of material, especially protection, and constant changes in protocols
(practically one every two days).

By centralizing purchases by the Ministry of Health, we have been given inadequate clinical and protection
material, without being able to claim our own management.

Structural deficiencies have been increased with the crisis.

Problems in Human Resource
Management

The lack of vertical information from the Manager and Medical Direction has become general, producing
instability in human resources by not feeling protected by the Service.

There have been neither protocols for action nor trust in the actions that the medical direction department was
improvising. We have worked as we learnt from our colleagues, and when the protocols appeared, they were
always one step behind the health care needs.

Interlevel Coordination
Problems

The information has not reached all levels. There has been a lack of communication with the workers.

Many changes in the recommendations and very few or none specific for EMS.

Each direction has been managed with different criteria and actions.

In hospitals, they changed COVID circuits and we found out when taking the patient. The procedures were short-
lived and we were constantly changing. There were even opposite procedures between some hospitals and
others.

Centralization of decision-making with political interests without taking into account technical data.

Difficulties in the Relationship
with Medical Transport
Companies

Many difficulties for the workers of the private ambulance companies to get information, training, and adequate
PPE and insufficient quantity.

Lack of PPE to the EMT of non-urgent ambulances and BLS. Sometimes, it was necessary to provide them with
PPE, to be able to carry out their work safely and under equal conditions.

Decisions Not Made in the
EMS that Should Have Been
Made

Call for an internal crisis committee or group to have the collaboration of personnel who have been leading
working groups for years directly involved in the management of crisis.

I think that out of all possible options, the most appropriate ones were taken.

Organize fixed staff in each station, so that connection between the different stations to be low, avoiding the
possibility of spreading infections, especially trying not to mix health care personnel and emergency call center
personnel.

Undertake the extraction of lessons learned and prepare contingency plans.

Decisions Made in the EMS
that Should Not Have Been
Made

Assuming the protocols of the central health services as they came without adapting them to our reality.

Cleaning with products without knowing very well their possible harmful effects for humans.

Reuse of PPE.

Continue with the working schedules without adapting them to the new reality.

I believe that the primary health care emergency department should not have been closed, they are a
fundamental structure that made many people go to the hospital, unnecessarily, and others didn´t get medical
care, or were delayed, or even stayed at home for fear.

EMS Structure Modification
Actions

Incorporation of nursing staff in call center, increase in the number of call operators per shift in call center,
increase in physicians per shift in call center, and new specific information lines for responding to COVID.

Aspecial unit for care and interhospital transfer of COVIDpositive patientswas created, composedof EMT, nurse
and doctor, 6 ambulances with a nurse were implemented to take PCR at home and transfer and discharge of
COVID positive patients, and staff at the call center was reinforced, mainly nurses.

Psychological care has been enhanced for both staff and patients.

In some stations, the number of temporary staff working was limited to minimize changes.

New Functions Assigned to
the EMS

Assembly and management of field hospitals.

Management of the logistics of emergency materials and their distribution in the different health centers.

Health support to another autonomous communities in Spain.

Visit and evaluation in nursing homes, convents, etc.

Collection of samples for PCR.

Measures to Increase
Responsiveness

Daily briefing before starting each shift to present current situation.

From the first day, the company decided to consider overtime as overtime (paid at 175%) has meant that there
have been no major problems in covering the units.

Actions to Improve
Coordination between Health
Care Levels

It was created in : : : . a crisis team, with representatives from all levels of care to coordinate actions.

The strategic information on the decisions taken did not reach the call center in a timely manner.

The Medical Coordinators of stations close to hospital centers contacted the Hospital Emergency Medical
Coordinators to find out about the Circuits within the Service and where and how to make the transfers.

Castro Delgado © 2022 Prehospital and Disaster Medicine

Table 3. Relevant Comments Made by the Interviewees (continued )
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doubt the ability to collect and analyze information to improve
EMS adaptability. Other countries do carry out periodic analyses
and recommendations on the adaptability of their emergency and
emergency systems.23 Some exceptions are found in some EMS,
in which the direction developed adequate leadership and the
professionals participated in technical decision making. The score
above four was only obtained in the ability of professionals to
adapt to the new situation. The explanation for this fact is found
in the qualitative results, mainly in the item related to actions to
modify the structure of the EMS, where different approaches are
revealed, but also showing the personal effort made by health
professionals. Other studies have also found an important impli-
cation of professionals in their daily work, even in pandemic
conditions.24,25

Clearly there was an initial lack of PPE, as stated in the inter-
views; this was solved and probably explains that the score on the

Likert scale is above three. Among the decisions not taken, the one
that draws the most attention is the low participation of health
professionals in working groups, which coincides with the low
score in the corresponding quantitative items. Few interviewees
report the implementation of specific programs to monitor staff
mental health in their EMS, despite the importance of proactively
addressing this problem.26 No interviewee has expressed ethical
conflicts in the management of patients, something that has been
found in other studies.27 The fact that significant differences were
not found between medical and nursing staff in any of the study
items could be interpreted as the results are very congruent.

Limitations
The main limitations of this article are those of qualitative studies,
since it is not intended to make a statistical inference of the results,
but to show a reality experienced by the professionals, together with
the subjectivity of the interviewees, which is another limitation of
these studies. The mixed-method methodology allows the qualita-
tive results to be compared with the quantitative ones and thus min-
imizes the limitations, a fact that has been achieved in this study.

Conclusions
The conclusions that the study allows to be drawn are, on the one
hand, that there is a general perception among respondents of a lack
of support and communication from health care departments, and
that staff experience has not been taken into consideration to make
decisions adapted to reality, also expressing the need to improve the
ability to analyze the EMS response. And on the other hand, that
the EMS have adopted different measures to adapt to the pan-
demic, among which stand out the reinforcement of the call center,
the creation of new resources, and the implementation of new func-
tions. Finally, few respondents expressed general satisfaction with
their EMS response during the first wave of the pandemic in Spain.
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Strengths in the Relationship
with Medical Transport
Companies

Above all, I would highlight that the staff have made a pineapple, we have removed the company logo from the
shirt (figuratively), and we have made a team, we were all on the same battlefield, we have shared the PPE, the
materials, the resources, without our companies having knowledge of it, in our bases we have faced
professionals from a work team against COVID, with what we had regardless of the company that paid us and
regardless of where the material came from.

Highlight the availability for work of the EMT of the different urgent medical transport units.

Additional Comments I have never needed applause, not an extra or anything like that. I have been preparing for these circumstances
all my life, but I feel enormous and deep shame for the service in which I work. When people are grateful for what
they suppose we’ve done, I can only hang my head and think ‘if you only knew.’ I have felt that they have thrown
me into danger without the slightest concern about my safety.

Castro Delgado © 2022 Prehospital and Disaster Medicine

Table 3. (continued). Relevant Comments Made by the Interviewees
Abbreviations: BLS, Basic Life Support; COVID, coronavirus disease 2019; EMS, Emergency Medical Services; EMT, emergency medical
technician; PCR, polymerase chain reaction; PPE, personal protective equipment.

STRENGTHS WEAKNESS

Reinforcement of the Call Center Lack of Leadership and Support
from Directions

Specific COVID-19 Call Lines Initial Shortage of PPE

Creation of New Resources Lack of Participation of
Professionals

Teamwork Excessive Rotation of
Professionals

Personal Effort of Professionals Lack of Health Care Protocols

New EMS Features Slowness in the Adaptability of the
System

Support to Other Structures Lack of Communication and
Transmission of Information with
the Headquarters

Nursing Role Closure of Certain Health
Facilities

Castro Delgado © 2022 Prehospital and Disaster Medicine

Table 4. Main Strengths and Weaknesses Identified through
Qualitative Results
Abbreviations: COVID-19, coronavirus disease 2019; EMS,
Emergency Medical Services; PPE, personal protective equipment.
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