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Abstract: Emergency services have a high potential risk for adverse events. The working conditions are sometimes
conducive to making mistakes. There are few studies that have shown improvements in specific aspects of patient safety in the
emergency department, but none in the overall incidence. The general objective is to improve patient safety in our emergency
services by implementing improvement actions. This is a quasi-experimental study carried out in 8 hospital emergency
services. The methodology is mainly based on the EVADUR and ENEAS studies. We collect data through a face-to-face
interview during their stay in the Emergency Department and carry out a telephone review 1 week later. We then inform the
departments of the results and initiate improvement activities. 14 improvement measures were implemented in the different
emergency services. Two years later, a reassessment was carried out using the same methodology. An initial sample of 382
cases was collected. After the improvement actions, data from 267 patients were collected. No significant differences were
found between the 2 groups in terms of age, sex, triage level, hospital, care shift, average length of stay and discharge
destination. In the initial evaluation, at least 1 incidence was detected in 46 patients (12.04%), and in the reevaluation, 16
patients with an incident (5.99%) were detected. The differences were statistically significant (p<0.01). The emergency
services studied were able to reduce the number of patient safety incidents.
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high, and both medical and organizational complexity is
required to meet this demand for urgent care.

Several authors agree that emergency departments are
associated with a high risk potential [2-5]. The working
conditions are sometimes conducive to making mistakes.

1. Introduction

A total of 30.4 million emergencies are treated annually in
the emergency departments of Spanish hospitals [1] of which
10,6% require hospitalization. This volume of activity is very
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Occasionally, clinical decisions must be made quickly while
lacking all critical information in a high-pressure
environment [6, 7].

A Harvard study on the frequency of adverse events (AEs)
published by Brennan in 1991 [8] showed that 3.7% of
inpatients experienced an AE, of which 3% occurred in the
emergency room. These data are consistent with the first
national study of adverse effects in Spanish hospitals
(ENEAS 2005), [9] in which the cause of AEs in 2.4% of
patients was due to emergency care. These data merely
reflect a partial reality because only the incidents recorded in
the patient care reports are studied (i.e., hospitalized patients
previously treated in the emergency room). This situation
represents only 10-20% of visits to these departments [10]
and disregards the remaining 80-90% of patients who are
discharged [2] Other studies have performed retrospective
detection of cases of patients who return to the emergency
department within 72 hours or 1 week, which account for
only 4-9% of the treated patients. These studies have
identified AEs at frequencies ranging from 9 to 21% of the
study cases. [11, 12] Other authors have relied on
questionnaires sent to patients after discharge from the
emergency department. The frequency of potential safety
issues reported by patients in these questionnaires is 5-8,5%
[13, 14]. However, none of the above studies provide us with
a complete picture of the magnitude of the problem.

A study of safety incidents in 21 emergency departments
(EVADUR) [15] was published in 2010. This study collected
information coinciding with care and was complemented by a
telephone questionnaire administered to patients 1 week after
visiting the emergency department. This study determined
the frequency of the occurrence of safety incidents and found
that at least 1 incident occurred in 12% of the patients treated
in the emergency room with or without damage. This study
could be considered the first national study of AEs in the
emergency departments of Spanish hospitals.

A recently published systematic review analyzed all
studies published from 1990 to 2014 reporting interventions
performed to improve patient safety in emergency rooms
[16]. The authors of this study concluded that no studies to
date had shown an overall improvement in this regard.

The present study was based on the hypothesis that
improvement is possible. Therefore, after assessing the safety
incident rate, the objective of the study was to show that
patient safety might be increased by introducing a series of
improvement measures and raising the awareness of
professionals.

2. Materials and Methods
2.1. Study Design

This study is a quality improvement study that can be
considered within the category of quasi-experimental studies.
This study was conducted in 8 hospital emergency
departments of the Murcia Health Service (Servicio
Murciano de Salud — SMS). This study consisted of the

following 4 stages:

a) Training of the group of evaluators.

b) Study of safety incidents.

¢) Analysis and communication of the results of the

implementation of the improvement measures selected
in each center.

d) New cross-sectional analysis of safety incidents 2 years

later.

Data on the occurrence of incidents were collected in
person during care by the evaluators, and subsequently, all
cases were reviewed weekly. The presence of safety
incidents, defined by the WHO in 2009 as “any event or
circumstance that could have resulted, or did result, in
unnecessary harm to a patient”, was searched in all cases.

The data collection method is based on the EVADUR and
ENEAS studies with a modified data collection questionnaire
due to the current taxonomy of the World Health
Organization (WHO) on patient safety.

All data collection methods used and documents prepared,
including the informed consent form for patient participation
in the study, were previously approved by the Ethics
Committee on Care of the Morales Meseguer Hospital
(Hospital Morales Meseguer).

2.2. Participants

Data collection was performed by the healthcare staff of
the emergency department itself (internal evaluation) in both
the first assessments and reassessments. All staff members
received initial training before the first data collection.

2.3. Cases

Adults (older than 18 years of age) with no psychiatric or
obstetric diseases who signed the informed consent form to
participate in this study were enrolled.

2.4. Variables

Data on age, sex, arrival time, assigned triage level, initial
care by residents or interns, length of hospital stay and
destination at discharge were collected in all cases.

The number of safety incidents per patient, time of
detection, impact on the patient, effects caused and potential
preventability of the incident were also recorded when an
incident was identified.

2.5. Data Source

Data collection on incidents was based on the patient
history, discharge report and direct observation by the
evaluators during the period of emergency care. The weekly
review was performed by telephone questionnaire with
discharged patients or in person with inpatients. The
reassessment was performed using the same method.

2.6. Sample Size

A minimal population random sample of 254 cases was
needed based on a calculation of the sample size using the
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12% event incidence and 4% accuracy rates (95% confidence
interval of events: 8% to 16%) from the EVADUR study and
accepting a 0.05 alpha risk for an accuracy of +/- 0.04 units
in a bilateral comparison for an estimated proportion of 0.12.

2.7. Sampling Method

The number of cases treated in the previous year was used
as a basis to calculate the sample size for each center. After
establishing the sample size needed for each emergency
department, the sample was divided between the days of the
study. Then, a preliminary systematic random sampling was
performed using the mean of cases attended per day in that
center as a reference to ensure proportionality between the
numbers of cases attended in each shift. As a replacement
mechanism, in cases where the patient failed to meet the
inclusion criteria or refused to sign the informed consent
form, the patient with the subsequent order number was
included in the study.

The same sampling method was used in the reassessment
during the same month 2 years later.

57

2.8. Statistical Method

Student’s t-test was used as the statistical method to
compare the means, and the Chi-square test was used to
compare proportions. The level of significance was 95%.

2.9. Intervention

Data on the results from the initial study were
provided to each emergency department by the principal
investigator. Additionally, some departments provided
the information through additional talks. In the general
sessions, the attendants were asked to implement
improvement measures to control the detected problems.
The attendants were allowed to choose the specific
intervention independently depending on their results. In
total, 25 informative talks and 7 training sessions were
held in the departments, and 14 improvement measures
(Table 1) were implemented, albeit without a
homogenous degree of involvement of the departments
(Table 2).

Table 1. Improvement measures implemented in the different emergency services.

Improvement measures

1 Review of emergency protocols
2 Conciliation of medication in emergencies by a presence pharmacy
3 Senior Pharmacy Resident Rotation at the emergency service
4 Systematic measurement of pain at patient reception
5 Change of salbutamol multidosis by single dose
6 Review of albumin use protocol
7 Improvement of indications for urgent radiological tests
8 Improvement of heparin adjustment in patients with renal impairment
9 Improving communication and empathy
10 Improvement of hand hygiene
11 Review of indication of troponin determination
12 Change of potassium concentrates by solutions with dilute potassium
13 Improvement of nephroprotection in patients with iodinated contrast agents
14 Use of personal identification bracelets

Table 2. Participation of each of the emergency services in the activities that were carried out during this study.
Hospital a b c d e f g h
Participation in training sessions yes yes yes yes yes yes yes yes
Initial data collection yes yes yes yes yes yes yes yes
Medical sessions yes yes yes yes yes yes yes no
Nursing sessions yes yes yes yes yes yes yes no
Resident sessions no no yes yes yes yes no no
Security patients training for other staff yes no yes yes yes yes no no
improvement actions no no yes yes yes yes no no
Communications or presentations in scientific congresses no no no yes yes yes no no
Reevaluation of incidents yes yes yes yes yes yes yes yes

centers.

3. Results

3.1. Participants

In total, 49 emergency staff physicians and nurses
participated in data collection. The evaluation was performed
internally in each center.

Regarding the study subjects, complete data on 382
patients who attended the initial assessment and 267 patients
who attended the reassessment were collected from all

3.2. Sample Characteristics

The sample parameters collected in each case were
analyzed for both samples. No significant differences
were noted between the 2 samples and the arrival time
(p=0.65), mean age (p=0.26), sex (p=0.61), triage level
(p=0.46), initial care by intern or resident (p=0.27),
minutes of stay (p=0.84) or destination at discharge
(p=0.95).
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3.3. Safety Incidents

During the initial assessment, at least 1 safety incident was
detected in 46 patients, representing 12.04% of the total
patients (confidence interval (CI)=8.8-15.3%). Two incidents
occurred in 3 cases, which raised the total number of
incidents detected to 49. Incidents during the stay at the
emergency department were detected in 24 cases, and the
remainder of the incidents was detected by the phone call
questionnaire.

During the reassessment, 16 incidents were detected,
representing 5.99% of the patients (CI=3.2-8.8%). No
patients with more than 1 incident were detected. Eleven of
these cases were detected at the Emergency Department, and

only 5 incidents were detected during the weekly review. The
differences between the 2 results are significant (p<0.01).

Regarding the incident impact on the patients, in the first
study, the incidents had no effect on the patients due to early
detection in 6 cases (13%). The incidents were not detected
in time in 16 patients (35%) but caused no damage. The
incidents caused damaged in the other 24 cases (52%).
During the reassessment, 69% of the incidents caused
damage to patients.

The analysis of the causes of safety incidents relative to the
total number of cases in the sample showed a decrease in the
number of cases in all groups of causes, which was not
significant when analyzed separately for each cause (Table 3).

Table 3. Differences between the initial evaluation and the reevaluation, depending on the factors that have been identified as the cause of the incidents.
Results refer to the percentage of patients who have suffered an incident for each of the causes.

Causal factors Initial evaluation (cases)

% of total cases

Reevaluation (cases) % of total cases

Medication 14 3,56% 6 2,25%
Related to care 12 3,05% 7 2,62%
Related to diagnosis 11 2,8% 2 0,75%
Related to communication 9 2,3% 0 0%
Related to management 5 1,27% 1 0,37%
Others 1,02% 0 0%

The differences between the emergency departments that
only conducted training and informative sessions and the 4
centers that also implemented improvement measures were
also analyzed. When we compared the initial incident rate
and the reassessment rate in both groups, we found a non-

significant (p>0.05) decrease in the percentage of patients
with incidents from 13.38% in the initial evaluation to 8.03%
in the reassessment in the first group and a significant
(p<0.01) decrease from 11.25% to 4.52% in the group that
implemented the improvement measures (Table 4).

Table 4. Differences between the initial evaluation and the re-evaluation, comparing the group of services that only carried out formative and informative
activities with the group that also initiated improvement actions. Results in percentage and confidence interval 95% (c.i.).

Incidents initial evaluation (% c.i.)

Re-evaluation (% c.i.) Absolute difference p

Significant difference

Total detected

Services without improvement actions

12,04% (8,8-15,3%)
13.38% (7.8-18.9%)

Services with improvement actions 11.25% (7.2-15.25%)

5,99% (3,2-8,8%) 6.05% <0,01 significant
8.03% (3-13.7%) 5,35% >0,05 no
4.52% (1.25-7.8%) 6.73% <0,01 significant

4. Discussion

The comparison of data on the number of incidents
observed with other studies performed in the emergency
room shows that the data source, sample characteristics and
analysis method affect the results. [17] The rate of incidents
assessed was higher than the rate obtained in studies using
patient history as a data source [8, 9] and lower than the rate
obtained in studies using only patient reassessment data [11].
As expected, the percentage of patients with AEs assessed in
the present study was higher than the percentage in studies
using questionnaires sent to patients after discharge [14]
because this approach was only part of our data source,
although the findings of this part of our study corroborated
those from other studies. For example, the percentage of
incidents was the same in both our study and the EVADUR
[15] study, which used a method similar to that of the present
study. All of these findings refer to the initial study and affect
the wvalidity of the method wused. Furthermore, this

phenomenon highlights the difference demonstrated in the
reassessment using exactly the same method by the same
evaluators.

The improvement measures mostly focused on improving
medication use. Accordingly, some interventions have already
demonstrated their effectiveness in previous studies, such as
the presence of a pharmacist in the emergency room [18].

As expected, the decrease in the number of AEs was more
obvious in the group of centers that established improvement
measures than in the group of centers that did not implement
any improvement measures. This finding supports the
relationship between the implemented measures and the
observed improvement.

Some studies on this topic have shown improved patient
safety in specific subjects, such as a decrease in the number
of AEs related to catheters [19] improved medication use by
including the pharmacist in the emergency room [20] or an
improved safety culture, [21] without a significant overall
improvement in the number of AEs. No significant difference
in the total number of incidents was shown in the multi-



Journal of Health and Environmental Research 2022; 8(1): 55-60 59

center study by Hesselink [16] cited in the introduction,
wherein all intervention studies on patient safety
improvement in emergency departments were analyzed; this
finding is in contrast to the present study, which we believe
does show a significant difference.

The presence of observers on the data collection day may
suggest a bias towards fewer AEs and a higher ratio of
prevented events because this sample had a longer follow-up.
However, this parameter is a controlled confounding factor
for comparability purposes.

Regarding the intervention, all emergency departments had
both commonalities (training and general information) and
differences (i.e., they were invited to implement improvement
measures based on their findings). The implementation of
these measures was irregular. Indeed, a group of 4 centers did
not implement any type of measure during this period. The
results show a decrease in the percentage of patients with
safety incidents for the entire set of emergency departments,
although the decrease was more significant in the group of
centers that implemented improvement measures.

The minimum age for inclusion in the study (18 years) is
another study limitation. Therefore, these results are not valid
for the pediatric age group.

5. Conclusion

As conclusion, it can be say that the findings show that the
studied emergency departments succeeded in decreasing the
number of patient safety incidents after the implementation
of the improvement actions and this was clearer in the
departments that implemented improvement measures
compared to those that did not implement any.

Improving patient safety in emergency services is possible.

ERIDA Group Members

Juana M?* Marin Martinez, Jesus Pérez Morote, Cayetano
Martinez Ros, Antonia Cantero Sandoval, MP Cabrerizo
Gonzalez, Ignacio Beltran Sanchez, Roxana Rojas Luan,
Andrés Conesa Hernandez, M Carmen de la Pefia Ayuso,
Benito Garcia Vivancos, Manuel Belda Palazon, Luis Escobar
Alvaro, Magdalena Rojo Cénovas, Inmaculada Martinez
Reche, Consuelo Gonzilez Loépez, Jos¢ M* Melgares de
Aguilar, Angel Gambin Cano, Victoria E Lozano Pastor,
Clotilde Agliero Morifiigo, Jos¢ Antonio Serrano Martinez,
Olga Ortiz Gonzalez, Pilar Bosque Lorente, Sandra Moreno
Reina, Cristina N Esteban Lloret, Javier Mas Luzoén, Belén
Soto Castellon, José Nicolas Galvez, Eduardo Ramiro Tena,
Isabel M* Reina Nicolas, Bernardina Tudela de Gea, Sara
Ramos Lopez, Clara Gémez Garcia, Francisca Muifia Juérez,
Pascual Pifiera Salmeroén, Natalia Trigueros Ruiz, Susana Abad
Izquierdo, Juan José Ferrer Pérez y Blanca Ferrer Pinar.

Acknowledgements

The authors thank the Murcia Health Service (Servicio
Murciano de Salud) for their support and collaboration and

all Emergency Departments for their participation in the
study, especially those who have been members of the
ERIDA study working group.

References

[1] Informe Anual del Sistema Nacional de Salud 2019.
Ministerio de Sanidad. 2021 [Annual report of the national
health system 2019. Ministry of Health. 2021]. Available at:
https://www.sanidad.gob.es/estadEstudios/estadisticas/sisInfS
anSNS/tablasEstadisticas/InfAnualSNS2019/Informe SNS 2
019.pdf. Accessed February 17, 2022.

[2] Pini R, Ralli ML and Shanmugam S. Emergency Department
Clinical Risk. En Donaldson L, Ricciardi W, Sheridan S and
Tartaglia R. Textbook of Patient Safety and Clinical Risk
Management. 2021. Open Access (eBook) Available at:
https://doi.org/10.1007/978-3-030-59403-9.

[3] Kulstad EB, Sikka R, Sweis RT, Kelley KM, Rzechula KH.
ED overcrowding is associated with an increased frequency of
medication errors. Am J Emerg Med 2010; 28: 304-9.

[4] Hansen K, Boyle A, Holroyd B, et al. Updated framework on
Y M p
quality and safety in emergency medicine Emerg Med J. 2020;
37:437-442.

[5] Amaniyan S, Faldaas B O, Logan P A, and Vaismoradi M.
Learning from  patient safety incidents in  the
emergencydepartment: a sistematic review. J Emerg Med
2020; 58: 234-244.

[6] Epstein SK, Huckins DS, Liu SW, et al. Emergency
department crowding and risk of preventable medical errors.
Intern Emerg Med 2012; 7: 173-80.

[77 Im D. and Aaronson E. Best Practices in Patient Safety and
Communication. Emerg Med Clin North Am. 2020; 38: 693-703.

[8] Brennan TA, Leape LL, Laird NM, et al. Incidence of adverse
events and negligence in hospitalized patients. Results of the
harvard medical practice study I. N Engl J Med 1991; 324:
370-6.

[9] Aranaz-Andrés JM?, Aibar-Remoén C, Vitaller-Burillo J, Ruiz-
Loépez P. Estudio Nacional sobre los Efectos Adversos ligados
a la Hospitalizacion ENEAS 2005 [National study on adverse
effects linked to hospitalization] ENEAS 2005. Ministerio de
Sanidad y Consumo [Ministry of Health and Consumer
Services], 2006.

[10] Jiménez-Murillo L, Hermoso-Gadeo F, Tomas-Vecina S, et al.
Urgencias Sanitarias en Espaiia: Situacion Actual y propuestas
de Mejora [Health emergencies in Spain: current situation and
improvement proposals]. Granada: Escuela Andaluza de Salud
Publica Editores, Sociedad Espafiola de Medicina de
Urgencias y Emergencias, 2003.

[11] Alcaraz-Martinez J, Blanco-Linares M L, Gonzalez-Soler M
A, Lopez-Picazo T, Lorenzo-Zapata MD and Martinez-
Bienvenido Eventos adversos en los servicios de urgencias.
Revision de consultas como fuente de datos [Adverse events
in emergency departments. Review of consultations as a data
source]. Rev Calid Asist 2010; 25: 129-35.

[12] Shy BD, Shapiro JS, Shearer PL, et al. A conceptual
framework for improved analyses of 72-hour return cases. Am
J Emerg Med 2015; 33: 104-7.



60

[13]

[14]

[15]

[16]

[17]

Julian Alcaraz-Martinez et al.: Patient Safety in Emergency Departments: Improvement Is Possible

Glickman SW, Mehrotra A, Shea CM et al, A Patient Reported
Approach to Identify Medical Errors and Improve Patient
Safety in the Emergency Department. Journal of patient safety
2020; 16: 211-15.

Friedman SM, Provan D, Moore S, Hanneman K. Errors, near
misses and adverse events in the emergency department: what
can patients tell us? CJEM 2008; 10: 421-7.

Tomas S, Chanovas M, Roqueta F, Alcaraz J, Toranzo T,
Grupo de Trabajo EVADUR — SEMES. EVADUR: eventos
adversos ligados a la asistencia en los servicios de urgencias
de hospitales espafioles [Adverse events related to Spanish
hospital emergency department care: the EVADUR study].
Emergencias 2010; 22: 415-28.

Hesselink G, Berben S, Beune T, Schoonhoven L. Improving
the governance of patient safety in emergency care: a
systematic review of interventions. BMJ Open 2016; 6:
E009837.

Michel P, Aranaz J, Limén R, Requena J. Siguiendo la pista de
los efectos adversos: como detectarlos [Monitoring adverse
events: how to detect them]. Rev Calid Asist 2005; 20: 204-10.

[18]

[19]

[20]

[21]

Samartin MU. Analisis de los problemas relacionados con los
medicamentos tras la integracion de un farmacéutico en un
servicio de urgencias [Analysis of medication-related
problems detected after bringing a pharmacist onto the
emergency department]. Emergencias 2012; 24: 96-100.

Tomas-Vecina S, Mozota-Duarte J, Ortega-Marcos, et al.
Estudio sobre la reduccion de eventos adversos en pacientes y
problemas de bioseguridad de los profesionales derivados de
la aplicacion de catéteres vasculares en urgencias [A study on
the reduction of adverse events in patients and biosafety
problems for staff caused by the application of peripheral
venous catheters used in emergencies]. Emergencias 2016; 28:
89-96.

Cohen V, Jellinek SP, Hatch A, Motov S. Effect of clinical
pharmacists on care in the emergency department: a
systematic review. Am J Health Syst Pharm 2009; 66: 1353-
61.

Reznek MA, Barton BA. Improved incident reporting
following the implementation of a standardized emergency
department peer review process. Int J Qual Health Care 2014;
26: 278-86.



