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ORIGINAL ARTICLE

Adverse events related to Spanish hospital emergency
department care: the EVADUR study
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Objectives: 1) To determine the type and incidence of adverse events (AE), analyzing
reasons, avoidability, and repercussions in patients treated in Spanish hospital
emergency departments (ED); 2) to determine the percentage of visits to ED that are
related to AE that occurred after earlier hospital or out-of-hospital emergency treatment
(an AE related to a previous episode); 3) to assess the predictive value of a screening tool
used in hospital emergency departments.
Method: Prospective, multicenter, descriptive, follow-up study in 21 Spanish hospital
ED. On 7 different days (each corresponding to a day of the week) between October
and December 2009, investigators followed the case management of randomly selected
patients in real time (24 hours) to gather information on AE. Each event was later
analyzed by an independent committee. To detect possible late-developing adverse
events, case information was also gathered 7 days after a patient’s discharge from the
ED. The data collection tools were validated and interrater agreement was assessed
before the study began.
Results: In the sample of 3854 cases studied, 462 (12) involved at least 1 incident or AE 505
incidents or AE (1.03/patient; 0.18/visit) were detected. Of these, 44 (1.1%) incidents did
not lead to error in patient care; 184 (4.9%) did affect patient care but caused no harm; and
277 (7.2%) led to injury. A total of 217 (43%) incidents or AE were detected after discharge,
on follow-up. Both extrinsic and intrinsic factors were found to be correlated with events. In
54.8% of the cases, the treatment process was unaffected. Seventy percent of the detected
events could have been avoided; in 54.6% there was evidence of error. Mortality related to
an adverse event was 0.05%. Only 17% of the incidents or AE were noted in the medical
record; 7.5% of the ED visits were attributable to a previous AE. Additional medication or
procedure requirements were the most frequent repercussions. The reasons for events were
most often related to aspects of care, medication, diagnosis, or communication and these
factors proved to be independent predictors of risk.
Conclusions: Twelve percent of patients treated in Spanish hospital ED experience some
type of care incident or adverse event. Many (70%) of the events could be avoided and
follow-up measures to prevent them should be established. [Emergencias 2010;22:00-00]
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Introduction

Patient safety is an essential component of the
quality of care. It is also a healthcare priority,
since its complexity entails potential risks due to
the multiple factors that influence clinical deci-
sions and the care process, which can cause injury

and even death. Studies conducted in different
countries estimate a rate of adverse events (AE) of
4 - 17% for hospitalized patients, of which ap-
proximately 50% are considered preventable, de-
pending on the type of study1-5. In Spain, the
ENAES study6 estimated the incidence of AE relat-
ed to health care as 9.3% (95% CI 8.6% - 10.1%)



in hospitalized patients, while the APAES study re-
ported a prevalence of AE of 18.6%, which means
an average of 7 out of 100 patients per year7.

Emergency departments (EDs) are an essential
part of the health system, with a high risk of AE4.
Different organizational models together with the
intrinsic characteristics of emergency care are in-
volved with that risk8-10. However, the incidence
and / or prevalence of AE in our EDs is not well
defined, because estimates made are subject to
bias: Most studies have been conducted in hospi-
talized patients who were previously treated in
the ED, reflecting only 10-20% of ED visits11 and
omitting the remaining 80-90% of patients who
are discharged home; they are usually retrospec-
tive studies using care reports with low capacity
to register AE12 and there are often methodologi-
cal biases since the studies were designed for oth-
er purposes (eg, hospitalization), which makes
their findings difficult to apply to ED clinical prac-
tice. With this in mind, the study EVADUR aimed
at analyzing the incidence of AE in patients treat-
ed at the ED, determining their characteristics in
terms of causes, consequences and prevention.
We also wished to determine the weight of AE re-
sulting from treatment received by other hospital
departments in daily ED activities. The ultimate
goal of EVADUR was to maximize the detection of
adverse incidents in emergency care and minimize
the loss of data recorded by observers despite not
being included in the medical record.

This was a multicenter study involving different
Spanish hospital EDs under the aegis of the Span-
ish Society of Accident and Emergency Medicine
(SEMES). We also used and evaluated risk screen-
ing tools for AE, adapted in each ED, based on
the results of preceding studies in our setting6.

Method

The study design was prospective, descriptive,
longitudinal, and multicenter; it was carried out at
21 hospital EDs in twelve regions (Autonomous
Communities) of Spain. The criterion for ED par-
ticipation in the study was having a structured
and accredited triage system13. The target popula-
tion was patients over 15 years of age visiting any
of these EDs for reasons other than an obstetric
emergency. Patients were randomly selected to
enter the study until the sample size calculated for
each center was reached. The selection was made
during 24 hours a day (from 08 a.m. to 7:59 a.m.
the next day). Informed consent for inclusion in
the study was obtained from all patients.

The study method involved prospective analy-
sis of the ED care process carried out in these se-
lected patients (randomized as explained in the
paragraph relating to the size of the sample),
from arrival to discharge (whether home, hospital
admission, transfer or death). During ED stay, the
previously trained study investigators collected
clinical and demographic variables as well as risk
factors and the presence or absence of incidents
and / or AE and their characteristics, according to
the methodology used previously in similar stud-
ies6,7. The variables were collected during follow-
up of each patient in real time, with researchers
acting as non-interventional external observers.

Subsequently, after 7 days, telephone follow
up and/or hospital record review was performed
to check for possible incidents or AE and late-on-
set AE attributable to the emergency attention re-
ceived. The selection and inclusion of patients was
carried out consecutively for 24 hours each day of
the study.

The taxonomy was defined as any incident
(Inc) that could have led to harm or complication
in other circumstances or that could favor the de-
velopment of an AE. An effect or AE was defined
as any unexpected harm to the patient related
with the care activity rather than the underlying
disease, and caused at least some harm to the pa-
tient, including death, disability, temporary or
permanent injury and / or prolongation of hospi-
tal stay.

The following variables were recorded:
1. Demographic and clinical variables: age, sex,

complaint, date of visit, arrival time, mode of ar-
rival (own means, medicalized ambulance, inter-
hospital transfer), level of triage (with 5 levels ac-
cording to the Spanish Triage System 13; for EDs
that used other systems, equivalent tables were
established by consensus among all participants)
and starting time of the visit, discharge and the
total time spent in the ED (including patients
awaiting a bed while attendance continued in the
ED). We also recorded when the complaint was
due to a previous AE produced elsewhere in the
healthcare system.

2. Risk factors: For each patient selected we as-
sessed the presence of risk factors (RF) for experi-
encing an AE. Risk factors were classified as intrin-
sic, corresponding to the medical history, or
extrinsic, relating to the implementation of proce-
dures during the visit and / or bearing some type
of catheter and / or probes. The list of RF was
adapted by consensus among the EVADUR re-
searchers based on those used in previous stud-
ies6,14,15.
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3. Screening Tool for use on discharge: at the
end of ED attention, researchers completed an
18-item form designed to identify whether any
Inc / AE had occurred. Those cases that met at
least one of the 18 criteria were reviewed again
by the researchers to establish whether there had
been any Inc or AE not previously detected, fol-
lowed by its accurate characterization. If neces-
sary, the researchers consulted with the profes-
sionals who attended the patient.

This screening tool was adapted by consensus
among the EVADUR researchers, based on that
used in the Project IDEA (Identification of Adverse
Effects), used by Aranaz et al. in the ENAES
study6,14,15, modified and adapted by the re-
searchers after a pilot study, before the start of
the present study, for use in an ED.

If the patient did not suffer any Inc / AE, real-
time data collection ceased with this section. If
any Inc / AE was detected, data collection contin-
ued with the variables described below.

4. Register of Inc and / or AE: when detected,
the researchers collected the following data:

– Area of the ED where the event occurred:
rapid discharge consultation, examination bay,
observation area or emergency treatment bay (ar-
eas defined according to the literature11).

– Type of emergency by specialty.
– Hours spent in the ED when the Inc / AE oc-

curred.
– Recording of the Inc / AE in the clinical his-

tory.
– Description of the Inc / AE.
– Final Diagnosis.
– Impact of the Inc / AE on the patient.
– Effects that the Inc / AE had on the patient:

related to the procedure, the treatment, the med-
ication, infections, the care process and / or lack
of effect6,14,15.

– Care received as a result of AE.
– Causal factors (CF) of Inc / AE: for this we

used a questionnaire that included 34 possible
types of CF according to the l iterature6,14,15,
grouped as: communication (7), health manage-
ment (7), medication (12), diagnosis (3), treat-
ment (4) and other (1).

– Degree of evidence that the health care
process was in fact the cause of the Inc / AE and
not the disease process itself (graded in 6 levels
from 1 = no evidence to 6 = total evidence). A
score of 4 or more points was considered posi-
tive6, 14.15.

– Possibility of prevention (graded in 6 levels
from 1 = absence of evidence to 6 = total evi-
dence of possible prevention). AE were considered

hardly or not avoidable when scores ranged from
1 to 3 and avoidable or easily avoidable when
scores ranged from 4 to 66,14,15.

5. Follow up: patients were contacted 7 days
after their visit to the ED, by telephone in the
case of discharged patients, with researchers mak-
ing at least two attempts at different times before
classifying the case as lost to follow up. The vari-
able analyzed in follow up was "Did the patient
suffer any Inc/AE appearing after ED discharge
(home or hospitalization)? In the event of hospi-
talization, monitoring was carried out concurrent-
ly during the first 7 days.

Late AE was defined as that identified in the
period of follow up after the ED visit, considered
as moderately to totally attributable to the care
received.

Each participating ED nominated a profession-
al, designated the investigation coordinator (IC).
The IC received previous training in different ses-
sions led by SEMES experts on patient safety. Cri-
teria for IC selection for each center included pre-
vious experience in healthcare quality and / or
patient safety, and had to be a medical profes-
sional working in the ED. Each IC was responsible
for representing his/her ED participating in the
study and created and trained their team of local
collaborating investigators (LCI), nurses or physi-
cians from each ED who helped the IC in data
collection. Also, the IC reviewed the records of
data collection before inclusion in the global sta-
tistical analysis.

Data collected were sent to SEMES for analysis.
A scientific committee reviewed all the records,
seeking additional information and / or reviewing
the concordance in cases of disagreement be-
tween the committee and the information provid-
ed by the IC. The EVADUR study was conducted
during 2009 in several phases. Between March
and June 2009 the following activities took place:
selection of ED participants, IC training, pilot
study and design of the final protocol. Between
June and October, LCI were trained. Data collec-
tion was performed in October and November,
on 7 different non-consecutive days of the week.

To calculate the sample size, assuming an un-
known rate of AE, all the IC agreed by consensus
to carry out a pilot study on a randomly chosen
day (22/04/2009). A collective total of 384 cases
(18 patients per center) was obtained, yielding a
prevalence rate in the pilot study of 13.8%. The
final sample size was calculated for a 5% maxi-
mum error (ε = 5%), assuming a prevalence of
14% (as a result of the pilot study) and a confi-
dence interval of 95% (alpha error = 5%).
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Once the sample size was calculated, patient
selection was performed randomly, taking into ac-
count the number of visits for each center and in
accordance with the following formula:

K = number of weekly emergencies / calculat-
ed sample size. Thus, a patient was selected for
each K visits. As a mechanism for replacing losses,
the next consenting patient on a randomized list
that met the inclusion criteria was included.

Data were entered into a database (Data Ac-
cess 2002, Microsoft®) and subsequently analyzed
using SPSS for Windows® version 18.0. Descrip-
tive analyses of the variables were performed,
comparing groups and multivariate analysis was
used to determine the independent factors. In
the descriptive analysis, the qualitative variables
were presented as absolute frequencies and per-
centages. Quantitative variables with a normal
distribution are expressed as mean and standard
deviation, and median, minimum and maximum
otherwise. We calculated 95% confidence inter-
vals for the most important variables. Compara-
tive analysis was conducted in three areas: a)
comparative study of variables between patients
with and without Inc / AE; b) comparative study
of the variables between Inc without harm to the
patient and Inc with harm or AE, and c) compar-
ative study of the variables between cases with
Inc / AE identified in the ED and Inc / AE detect-
ed in follow-up. Comparisons were performed us-
ing Pearson’s chi-square test or, alternatively,
Fisher test (when values below 5) for qualitative
variables, and Student's t test for quantitative
variables. Difference with a p value less than 0.05
were considered statistically significant. In those
tables with a distribution greater than 2 x 2, cat-
egories were joined to dichotomize all the vari-
ables. For the multivariate analysis, binary logistic
regression was used with forward conditional
method. The multivariate model included all
those variables that proved significant in the uni-
variate analysis. We considered as significant
those variables with a p value was less than 0.05
or confidence interval of the odds ratio that ex-
cluded the value 1. The results of the variables
are presented with their corresponding odds ra-
tios (Mantel Haensel), 95% confidence intervals,
p value and Nagelgerke R-squared. Finally, we
evaluated the performance of the screening tools
by calculating sensitivity, specificity, positive and
negative predictive values and positive and nega-
tive likelihood.

The study was approved by the committee for
Research and Ethics, “Fundación Unión Catalana
de Hospitales”, representing “Hospital Fundació

de Manresa” and by SEMES. Each participating
ED was assigned a registry number. Researchers
only knew the center itself and the IC. All patients
were assigned a reference number used as a
unique identifier for the variables recorded and
the presence of AE. In addition, the research team
was responsible for safeguarding data to prevent
improper use.

Results

From the 21 hospital EDs, we recorded a total
of 3,898 cases of which 3,854 were finally includ-
ed: 44 were rejected for loss of data, incomplete
data and / or lack of concordance), 3,392 (88%)
had no Inc / AE while 462 (12%) had some kind
of Inc / AE; 428 (11.1%) had a single Inc / AE,
while 34 (0.9%) had two or more, representing a
rate of 1.09 Inc / AE per patient. In total, the
number of Inc / AE identified was 505, with a rate
0.13 Inc / AE per ED patient.

1) Descriptive analysis of the results and
comparison between patients with and without
Inc / AE

Of the total 3,854 patients analyzed, 1,878 pa-
tients were men (48.7%) and 1,976 women
(51.3%), without differences related to the ap-
pearance of Inc / AE. Mean age was 51.3 years
(SD 21.8) (min. 15 - max. 100). Patients with Inc
/ AE had a mean age of 56.2 years (SD 21.3)
(min. 15 - max. 99), higher than the rest of the
sample, which was 50.6 (SD 21.7) (min. 15 -
max. 100) (p = 0.0001). Table 1 shows the reason
for ED visit and severity assessed by triage level.
Patients brought to the ED by medicalized ambu-
lance (Type 061/112) and / or by interhospital
transfer had a higher percentage of Inc / AE (p =
0.01). Also, greater severity was found in patients
with an Inc / AE (P <0.001). A total of 1,869
(48.5%) patients had some type of RF, either ex-
trinsic or intrinsic. In the group with an Inc / AE,
a total of 281 patients (60.6%) had at least one
RF, compared to the 1,587 (47%) of those with-
out an Inc / AE (p <0.001). Table 1 shows the
types of risk factors identified and a comparative
analysis between patients with and without some
type of Inc / AE.

We identified a total of 280 (7.5%) patients
whose reason for the current ED visit was related
with care received elsewhere and/or a previous
visit to an ED. These were classified as follows: pri-
mary care centers 118 (42.1%), ED visits 72
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(25.7%), hospital outpatient appointments 26
(9.3%), hospital discharge 48 patients (17.1%)
and social health or long-stay centers (2.5%).

The distribution of cases per day of the week,
together with the number of Inc / AE identified
and the percentage with respect to the total cases
detected that day and the whole study was as fol-
lows: Monday 595 (15.4%) patients, 78 (13.1%
day: 16.9% whole study); Tuesday, 539 (14%) pa-
tients, 44 (8.2% day, 9.5% whole study); Wednes-
day 572 (14.8%) patients, 57 (10% day, 12.3%
whole study); Thursday 557 (14.5%) patients, 71
(12.7% day, 15.4% whole study); Friday 567
(14.7%) patients, 91 (16% day, 19.7% whole
study); Saturday 502 (13%) patients, 57 (11.4%
day, 12.3% whole study) and Sunday 522
(13.5%) patients, 64 (12.3% day, 13.9% whole
study).

Two weekdays stand out in particular: Tues-
days showed the lowest incidence of Inc / AE and
Fridays the highest incidence (p = 0.003 and
0.001 respectively). All participating EDs included
patients on the 7 days of study, except two cen-
ters 6 days (one ED missed a Saturday and anoth-
er a Sunday, due to unexpected internal organiza-
tional problems). In addition, we observed a
lower incidence of Inc / AE among patients who
attended the ED between 16-20 hours (p =
0.001) and 16-24 hours (P = 0.0025) (Table 1).

Regarding the time spent in the ED, the study
sample had a median of 153 minutes (min. 0 -
max. 5,760). Patients with Inc / AE spent a medi-
an 227 minutes (min. 0 - max. 5,760), while
those without any Inc / AE spent 145 minutes
(min. 0 - max. 4320) (p = 0.001). A total of 864
(22.4%) patients had a positive response to
screening for possible Inc / AE during their ED vis-
it. Of these, only 277 (62%) of 462 patients who
had some Inc / AE showed a positive screening
response. Table 2 shows the responses obtained
and the calculation of its predictive value. 

In the distribution of Inc / AE by type of ED,
the participants (EDs) were grouped into 4 cate-
gories according to declared activity in 2009.
The incidence of Inc / AE by category was: <40
thousand visits per year (3 EDs), 516 patients,
61 Inc / AE (11.8%); 40-80 thousand visits per
year (6 EDs),  1,211 patients,  123 Inc / AE
(11.1%), 80-120 thousand visits per year (6
EDs), 1,221 patients, 244 Inc / AE (20%); >120
thousand visits per year (6 EDs) 1,049 patients,
77 Inc / AE (7.3%). On comparing these 4
groups, we found significantly increased Inc / AE
in the group with 80-120 thousand visits per
year (P = 0.001).

2) Characteristics of Inc and AE detected

Table 3 shows the distribution of 505 Inc / AE
according to the type of Inc detected, impact on
the patient and degree of severity. We found a
mortality rate of 7 cases (0.18%), 2 of them asso-
ciated with evidence of total performance failure
(0.05%) while in the other 5 cases (0.13%) there
was only minimal or slight evidence of perform-
ance failure.

One of the 2 cases was death due to septic
shock which showed a diagnostic error, delayed
tests and failure to administer antibiotic treat-
ment. The other case was death due to gastroin-
testinal bleeding with improper response to warn-
ing signs, improper procedures, medication errors
and delayed vital tests.

Table 4 shows the data obtained according to
ED area of attention, type of emergency by spe-
cialty, final destination, and whether the Inc / AE
was recorded or not in the medical history, as
well as a comparative analysis between Inc / AE
and all these variables.

A total of 91 (18%) episodes had no effect on
the patient, 260 (51.5%) had one effect, 119
(23.6%) 2 effects, 29 (5.7%) 3 effects and 6
(1.2%) 4 effects. In total, 414 (82%) episodes led
to 1 or more effects.

The effects were classified into 6 subgroups ac-
cording to certain characteristics. The rate of ef-
fects per declared event was 1.22, and with some
effect was 1.48. Table 5 shows the effects and
their relationship in percentages with total events,
effects and related group.

Health care was not affected in 277 patients
(54.9%) despite the Inc / AE. Of these, 173 were
Inc and 104 AE. A total of 36 patients (7.1%) re-
quired a higher level of observation and monitor-
ing, 16 (3.2%) required additional tests (laborato-
ry, X-ray etc), 31 (6.1%) required additional
medical or surgical treatment, 108 (21.4%) re-
quired repeat consultation or referral to another
level of care and / or ED attention without admis-
sion, and finally 37 patients (7.3%) were hospital-
ized as a result of the Inc/AE. More intensive
treatment was required by patients that had some
type of AE (p <0.001).

A total of 826 causal factors (CF) were associ-
ated with the 505 Inc / AE identified, an average
of 1.64 (± 1.03) CF per Inc / AE. A total of 307
(61%) Inc / AE had a single CF, 123 (24%) 2 CF
and 75 (15%) 3 or more CF. There were no sig-
nificant differences in the number of CF involved
with Inc versus AE. Of all the CF identified, those
related to care management of the patient were
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Table 1. Characteristics of the patients studied

Variable Total Without Inc / AE With Inc / AE p
n: 3854 n: 3392 n: 462

Arrival mode n (%) < 0.05
Own means 3,642 (94.5%) 3,215 (94.7%) 427 (92.4%)
Medicalized transport 148 (3.8%) 124 (3.7%) 24 (5.2%)
Secondary transfer from another center 48 (1.2%) 39 (1.1%) 9 (1.9%)
Unknown 16 (0.4%) 14 (0.4%) 2 (0.4%)

Triage Level* n (%) < 0.001
I 35 (0.9%) 25 (0.7%) 10 (2.2%)
II 419 (10.9%) 329 (9.7%) 90 (9.5%)
III 1,219 (31.6%) 1,069 (31.5%) 150 (32.5%)
IV 1,693 (43.9%) 1,515 (44.7%) 178 (38.5%)
V 482 (12.5%) 448 (13.2%) 34 (47.3%)
Not specified 6 (0.2%) 6 (0.2%) 0 

(RF) Risk factors n (%) < 0.001
Without RF 1,985 (51.5%) 1,804 (53%) 181 (39.4%)
With RF 1,869 (48.5%) 1,588 (47%) 281 (60.6%)

RF per patient** (mean ± SD) 1.04 ± 1.41 0.98 ± 1.37 1.46 ± 1.62 0.001
Total RF n (%) 0.001

0 1,985 (51.5%) 1,804 (53.2%) 181 (39.4%)
1 773 (20.1%) 679 (20%) 94 (20.3%)
2 511 (13.3%) 431 (12.7%) 80 (17.1%)
� 3 585 (15.1%) 478 (14.1%) 107 (23.2%)

Presence of extrinsic RF n (%) < 0.05
No 3,127 (81.1%) 2,771 (81.7%) 356 (77.1%)
Yes 727 (18.9%) 621 (18.3%) 106 (22.9%)

Extrinsic RF per patient (mean ± SD) 0.21 ± 0.48 0.20 ± 0.46 0.28 ± 0.57 0.001
Type of extrinsic RF** n (%)

Open urinary catheter 27 (0.7%) 20 (0.6%) 7 (1.5%) < 0.05
Closed urinary catheter 32 (0.8%) 24 (0.7%) 8 (1.7%) < 0.05
Peripheral venous catheter 669 (17.4%) 580 (17.1%) 89 (19.3%) NS
Arterial catheter 12 (0.3%) 11 (0.3%) 1 (0.2%) NS
Peripherally inserted central catheter 7 (0.2%) 5 (0.1%) 2 (0.4%) NS
Central venous catheter 6 (0.2%) 5 (0.1%) 1 (0.2%) NS
Enteral Nutrition 13 (0.3%) 1 (0.0%) 12 (2.6%) < 0.05
Nasogastric tube 12 (0.3%) 8 (0.2%) 4 (0.9%) 0.05
Tracheotomy 7 (0.2%) 5 (0.1%) 2 (0.4%) NS
Mechanical ventilation 5 (0.1%) 3 (0.1%) 2 (0.4%) NS
Immunosuppressive therapy 18 (0.5%) 15 (0.4%) 3 (0.6%) NS
Ostomy 14 (0.4%) 10 (0.3%) 4 (0.9%) NS
Other 11 (0.3%) 7 (0.2%) 4 (0.4%) < 0.05

Presence of intrinsic RF n (%) 0.001
No 2.239 (58.1%) 2,030 (59.8%) 209 (45.2%)
Yes 1,615 (41.9%) 1,362 (40.2%) 253 (54.8%)

Intrinsic RF per patient (mean ± SD) 0.83 ± 1.41 0.78 ± 1.20 1.18 ± 1.14 0.001
Type of intrinsic RF** n (%)

Coma 7 (0.2%) 7 (0.2%) 0 NS
Renal failure 131 (3.4%) 106 (3.1%) 25 (5.4%) 0.01
Diabetes 468 (12.1%) 395 (11.6%) 73 (15.8%) < 0.01
Neoplasia 209 (5.4%) 166 (4.9%) 43 (9.3%) < 0.001
Immunodeficiency 72 (1.9%) 59 (1.7%) 13 (2.8%) NS
Chronic obstructive pulmonary disease 323 (8.4%) 263 (7.8%) 60 (13.0%) < 0.001
Neutropenia 17 (0.4%) 12 (0.4%) 5 (10.8%) < 0.05
Liver cirrhosis 42 (1.1%) 32 (0.9%) 10 (2.2%) < 0.05
Addiction 34 (0.9%) 28 (0.8%) 6 (1.3%) NS
Obesity 220 (5.7%) 182 (5.4%) 38 (8.2%) 0.11
Hypoalbuminemia 10 (0.3%) 8 (0.2%) 2 (0.4%) NS
Pressure ulcer 19 (5.0%) 16 (0.5%) 3 (0.6%) NS
Malformations 11 (0.3%) 10 (0.3%) 1 (0.2%) NS
Heart failure 264 (6.9%) 212 (6.2%) 52 (11.3%) 0.001
Coronary artery disease 301 (7.8%) 255 (7.5%) 46 (10.0%) < 0.05
Hypertension 1,433 (26.5%) 863 (25.4%) 170 (36.8%) < 0.001

Time slot of arrival n (%) 0.05***
0-4 196 (5.1%) 167 (4.9%) 29 (6.3%)
4-8 162 (4.8%) 144 (4.2%) 18 (3.9%)
8-12 1,068 (27.7%) 928 (27.4%) 140 (30.4%)
12-16 1,006 (26.1%) 875 (25.8%) 131 (28.4%)
16-20 890 (23.1%) 804 (23.7%) 86 (18.6%)
20-24 532 (13.8%) 474 (14.0%) 58 (12.6%)

RF: risk factor. *According to the Spanish system of triaje13. **P calculated relative to other patients without the RF. ***Reduced incidence between 16
and 24 hours. Inc: Incident without harm. AE: Adverse event or incident with harm. NS: not significant.



the most frequent - 209 (25.3%), followed by
those related to medication - 190 (23%) of which
68 (8%) were adverse drug reactions and 132
(14.7%) medication errors. There were 145 (18%)
problems related with diagnosis (error and / or
delay), while problems of communication were
identified in 137 (17%) cases. Management prob-
lems were identified 72 times (9%). Although no
significant differences were found on comparative
analysis between Inc and AE, the AE group
showed more frequent adverse reactions to med-
ications (ARM) and CF, as well as techniques

(poor handling of catheters and / or procedures).
In contrast, factors related with communication
and management predominated in the Inc group.

From the data obtained, and taking into ac-
count the frequency of occurrence of each factor
identified, we performed a Pareto analysis to de-
termine those which jointly accounted for 80% of
the factors involved. The result is shown in Table
6, with a total of 13 types of CF (out of a possible
34 types) involved in 80% of Inc / AE.

There was total evidence that healthcare
caused the Inc / AE in 161 episodes (31.9%),
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Table 2. Screening guide on possible Inc / AE on ED discharge*

Total Without AE / Inc With AE / Inc
(n = 3,854) (n = 3,392) (n = 462)

1. Trauma, accident or fall during their stay in March 3 (0.1%) 0 3 (0.6%)
2. Adverse drug reaction (ADR) or transfusion reaction during ED stay 15 (0.4%) 1 (0.0%) 14 (3%)
3. Onset of fever / infection unrelated to reason for ED visit 11 (0.3%) 4 (0.1%) 7 (1.5%)
4. Transfer to a hospital special care unit 16 (0.5%) 9 (0.2%) 7 (1.5%)
5. Harm/complication related to invasive procedure performed in ED 26 (0.7%) 4 (0.1%) 22 (4.8%)
6. Onset of neurological deficit during ED stay 5 (0.1%) 2 (0.1%) 3 (0.6%)
7. ACS, gastrointestinal bleeding, shock, pulmonary thromboembolism

or other serious illness during ED stay that was not the reason
for initial consultation 4 (0.1%) 2 (0.1%) 2 (0.4%)

8. Cardiorespiratory arrest during ED stay 6 (0.2%) 2 (0.1%) 4 (0.9%)
9. Death 8 (0.2%) 3 (0.1%) 5 (1.1%)

10. Unplanned open surgery or admission for such procedure 11 (0.3%) 6 (0.2%) 5 (1.1%)
11. Any other adverse effect / event 118 (3.1%) 9 (0.3%) 109 (2.2%)
12. Excessive time delay at start of ED visit according to triage level 655 (17%) 528 (16%) 127 (2.6%)
13. Dropout, voluntary discharge or complaints made by patient or family

in relation to emergency care 72 (1.9%) 46 (1.4%) 26 (5.6%)
Total responses** 950 616 334 
Total patients** 864 587 277 

% of all patients (22.4%) 15.2% 7.1%
% of group total Not applicable 17.3% 62%

*Adapted and modified from the Draft Screening Guide IDAE15 (see methodology). **2 or more answers 74 patients (8.6%). Predictive value:
Sensitivity: 59%. Specificity: 84%. Positive predictive value: 32%. Negative predictive value 94%. Positive likelihood ratio: 3.7. Negative likelihood
ratio: 0.43.

Table 3. Impact of the incident or event on the patient

Total Incident Adverse event
n: 505 (13.1%) n: 228 (45.1%) n: 277 (54.9%)

Impact according to effect and consequence n (%)
The effect did not actually occur but was imminent 7 (1.4%) 7 (3.1%) –
The incident occurred but was detected before affecting the patient 37 (7.3%) 37 (16.2%) –
The incident occurred and affected the patient but no harm accrued 184 (36.4%) 184 (80.7%) –
The effect occurred and the patient suffered temporary harm 263 (52.1%) – 263 (94.9%)
The effect occurred and the patient was in critical condition 6 (1.2%) – 6 (2.2%)
The effect occurred and the patient suffered permanent damage 1 (0.2%) – 1 (0.4%)
The effect occurred and resulted in death of the patient** 7** (1.4%) – 7 (2.5%)

With total evidence 2 (0.4%) 2 (0.7%)
Impact by type of incident n (%)

Incidents that did not actually affect the patient 44 (8.7%) 44 (1.1%)* –
Incidents without harm 184 (36.4%) 184 (4.8%)* –
Incident with harm 277 (54.9%) – 277 (7.2%)*

Incidents according to severity n (%)
Slight 228 (45.1%)
Moderate 263 (52.1%)
Severe / very severe 14 (2.8%)

*Percentage of all patients in the study. **Mortality with complete or total evidence of care failure = 2 cases (0.05% of the total population, 0.7% of all AE). In
the other 5 cases the evidence was classified as slight or minimal.



whereas in 60 episodes (11.9%) there was no
such evidence. In 362 (71.7%) cases the responsi-
bility was moderate, probable or total: 164 Inc
(71.9% of all and 198 AE (71.5% of all), although
total evidence was more frequent in the case of
Inc (42.5% vs 23.1%) (p <0.001).

There were 165 (30.9%) episodes that were
considered difficult or impossible to avoid by ED
staff, as opposed to 350 (69.1%) which were
highly preventable or avoidable. Broken down,
we found that highly avoidable episodes were
more common in Inc (181 cases, 79.3%) than in
AE (168 cases, 60.7%) (p <0.001). The average
score was 4.13 ± 1.5 points (moderately prevent-
able).

3) Comparative study of the variables between
cases of Inc / AE detected in the ED and those
detected during follow up

Of the 505 episodes Inc / AE, a total of 282
(55.8%) were identified in the ED and 217 (43%)
during follow-up. For 6 episodes (1.2%) we could
not clearly identify the real origin. Of all patients
included, 7.3% suffered an Inc / AE during the
visit and 5.6% had a late-onset AD. In the com-
parative analysis of the results of the different vari-
ables under study where Inc / AE were detected,
the following significant differences were found
between the two groups:

– Degree of moderate-total preventability: ED
237 cases (84%), follow up 117 cases (53.9%) (P
= 0.001).

– Moderate-total care failure: ED 176 cases
(62.4%), follow up 61 cases (28.1%) (P = 0.023).

– Evidence in the medical record: ED 57 cases
(20.2%), follow up 28 cases (12.9%) (P <0.001).

– Causal factors; the most frequent CF in cases
detected at follow-up with a significant difference
over those detected in the ED was ARM (42 cases,
19.4%, p = 0.008) and improper catheter mainte-
nance (19 cases, 8.9%, p = 0.008). In contrast, the
most common CF in ED-detected cases, with a sig-
nificant difference over those detected during follow
up were: physician-nurse communication (26 cases,
9.2%, p = 0.001) or physician-physician communi-
cation (18 cases, 6.4%, p = 0.007), loss of docu-
ments (12 cases, 4.3%, p = 0.02), errors in patient
identification (18 cases, 6.4%, p = 0.002), problems
with computerized history (19 cases, 6.7%, p =
0.004), delayed diagnosis (53 cases,18.8%, p =
0.039) and poor response to warning signs (19 cas-
es, 6.7%, p <0.001). The comparative study
showed no other significant differences in CF.

– AE: the effects that predominated in the cas-
es detected in follow-up, with statistically signifi-
cant differences when compared to those detect-
ed in the ED: hemorrhage / hematoma related
with a procedure (16 cases, 7.4%, p = 0.02),
phlebitis (15 cases, 6.9%, p = 0.03), worsening
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Table 4. Characteristics of the incidents / adverse events

Variable Total Incident Adverse event p
n: 505 n: 228 n: 277

Place of visit n (%) < 0.05*
Rapid discharge 121 (24%) 67 (29.4%) 54 (19.5%)
Bay visit 295 (58.4%) 117 (51.3%) 178 (64.3%)
Observation 62 (12.3%) 34 (14.9%) 28 (10.1%)
Emergency bay 10 (2.0%) 6 (2.6%) 4 (1.4%)
Not specified 17 (3.4%) 4 (1.8%) 13 (4.7%)

Emergency Specialty n (%) NS
Emergency Surgery 59 (11.7%) 24 (10.5%) 35 (12.6%)
Emergency Traumatology 96 (19%) 44 (19.3%) 52 (18.8%)
Medical Emergencies 287 (56.8%) 127 (55.7%) 160 (57.8%)
Other* 44 (8.7%) 23 (10.1%) 21 (7.6%)
Not specified 19 (3.8%) 10 (4.4%) 9 (3.2%)

Destination on discharge n (%) NS
Home 347 (68.7%) 162 (71.7%) 185 (67%)
Hospitalization 113 (22.4%) 45 (19.9%) 68 (24.6%)
Transfer 9 (1.8%) 3 (1.3%) 6 (8.2%)
Exitus 4 (0.8%) 0 4 (1.4%)
Not specified 29 (5.7%) 16 (7.1%) 13 (4.7%)

Noted in the report n (%) < 0.01
Yes 86 (17%) 26 (11.4%) 60 (21.7%)**
No 419 (83%) 202 (88.6%) 217 (78.3%)

Detected in n (%) 0.001
ED visit 282 (55.8%) 177 (77.6%) 105 (37.9%)
Follow up 217 (43.0%) 48 (21.1%) 169 (61.0%)
Not specified 6 (1.2%) 3 (1.3%) 3 (1.1%)

*Other: Emergency psychiatric and / or special units, except obstetrics-gynecology and pediatry. **ED bay use compared to other areas. ***Only those
detected in the ED (i.e. not detected in follow-up). NS: not significant. 



clinical course of underlying disease (57 cases,
26.3%, p <0.001), need for repeat procedure or
visit (86 cases, 39.6%, p <0.001), nausea, vomit-
ing or diarrhea secondary to medication (22 cas-
es, 10.1%, p <0.001), discomfort or pain due to
medication (14 cases, 6.5%, p = 0.001) and poor
pain control (28 cases, 12.9%, p = 0.025).

4) Analysis of independent risk factors

Multivariate analysis was performed by binary
logistic regression in search of independent RF
(IRF) of the following situations: an IRF of having
an Inc / AE, an IRF of having an Inc / AE during
follow up, and a possible IRF of AE prevention
with temporary / permanent injury or death (AE).
Table 7 shows the results obtained.

Discussion

According to this study, at least 12% of pa-
tients who visited an ED were affected by some
Inc / AE. This percentage is higher than those ob-
tained in previous studies where the incidence of
AE in the ED ranged between 3 and 6% of pa-
tients6,16,17. Differences in the methodology em-
ployed in the EVADUR study with respect to previ-
ous work, such as the prospective observation of
patients during their stay in the ED and a 7-day
follow-up period after discharge, are probably the
two main factors involved in these results.

The profile of a patient who suffered some Inc
/ AE in an ED is characterized by higher age, es-
pecially above 60 years, increased severity of the
complaint, longer stay in the ED and a greater
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Table 5. Description of AE/Inc effects on patients

Group of effects Total % of % of % of % group % group
Inc/EA* effects** group of Inc/EA* of effects**

Procedure-related 17.4 11.7
Hemorrhage / hematoma related to procedure or intervention 24 5.8 3.9 33.3
Hematuria associated with catheterization 6 1.4 0.9 8.3
Circulatory disorder / ferule adjusted 7 1.7 1.1 9.7
Suture dehiscence 1 0.2 0.2 1.4
Seroma, abscess or granuloma 2 0.5 0.3 2.8
Other complications after surgery or procedure 32 7.7 5.2 44.4

Infection-related 2.9 1.9
Surgical and/or traumatic wound infection 8 1.9 1.3 66.7
Urinary tract infection associated with catheterization 1 0.2 0.2 8.3
Device-associated bacteremia / sepsis 1 0.2 0.2 8.3
Aspiration pneumonia 2 0.5 0.3 16.7

Care-related 9.4 6.3
Phlebitis 20 4.8 3.3 51.3
Burns, grazes, falls and bruises (including fractures) 5 1.2 0.8 12.8
Other consequences of care 14 3.4 2.3 35.9

Process-related 68.6 46.2
Worsening clinical course of underlying disease 88 21.3 14.3 31.0
Need to repeat the procedure or visit 144 34.8 23.4 50.7
Anxiety, stress or depression 52 12.6 8.5 18.3

Medication-related 35.7 24.1
Nausea, vomiting or diarrhea secondary to medication 28 6.8 4.6 18.9
Discomfort or pain due to medication (epigastria) 15 3.6 2.4 10.1
Itch, rash or skin lesion reaction to drugs or dressings 15 3.6 2.4 10.1
Systemic allergic manifestations 2 0.5 0.3 1.3
Drug-induced headache 2 0.5 0.3 1.3
Drug-induced neurological disorders 6 1.4 1.0 4.0
Constipation 2 0.5 0.3 1.3
Drug-induced hypotension 4 1.0 0.6 2.7
Poor control of blood pressure 9 2.2 1.5 6.1
Bleeding from anticoagulation 4 1.0 0.6 2.7
Acute myocardial infarction, stroke, pulmonary embolism 1 0.2 0.2 0.7
Electrolyte imbalance 2 0.5 0.3 1.3
Edema, heart failure and shock 1 0.2 0.2 0.7
Cardiac rhythm alteration or drug-induced electrical activity 2 0.5 0.3 1.3
Altered organ function (renal, liver, other) 2 0.5 0.3 1.3
Poor control of blood glucose 7 1.7 1.1 4.7
Neutropenia 1 0.2 0.2 0.7
Poor pain control 45 10.9 7.3 30.4

Other 59 14.2 9.6 14.2 9.6
Total effects 614 148.3 100.0 148.3 100.0
*Events = incidents or adverse events (total 505 events). A patient could present more than one effect in the same event. **Effects = injury or harm to
the patient. Ratio of effects per Inc/AE with some effect: 1.48. Inc: Incident without harmful consequence. AE: Adverse event or incident resulting in
harm to the patient.



number of RF. Slightly over 60% of patients pre-
senting Inc / AE had some RF, both intrinsic (relat-
ed above all with chronic diseases) and extrinsic
(particularly venous catheters according to fre-
quency, although the use of nasogastric or enteral
tube and urinary catheterization were the only in-
dependent RF). These findings are consistent with
those obtained in previous studies6,18 and indicate
that ED patients with chronic disease usually have
a higher risk of Inc / AE due, presumably, to the
greater number of care interventions performed
during their emergency visit, which has also been
reported in the literature6,11,18.

Patients visiting the busier hospitals were more
likely to suffer an Inc / AE in the ED, especially
those treating 80-120 thousand patients per year.
In this regard, the ENEAS study also found that
over 90% of the AE identified during hospitaliza-
tion but originating in an ED occurred in large or
medium-sized hospitals6,18. These results may be
due to different organization and work load in the
EDs of hospitals of greater complexity11,18.

We detected a significant difference in Inc / AE
for 2 days of the week, Tuesdays and Fridays. Al-
so, the time period between 16 and 24 hours of

ED arrival showed less risk of having a later Inc /
AE. Previous studies have found no marked defi-
ciencies in patient care according to time peri-
ods19.

Factors related to ED organizational aspects
and / or hospital idiosyncrasies may explain these
findings8,9,11,20,21.

Analysis of the impact of Inc / AE showed that
5.9% caused no harm to the patient, either be-
cause they were detected before affecting the pa-
tient or because they had negligible conse-
quences; 7.2% of the AE detected caused patient
harm in this study. We believe it important to also
assess the impact of incidents that fail to cause
harm, which are less commonly known or not
even registered, as demonstrated in the this study,
nor appear in voluntary reports or medical
records12. The fact that these incidents do not re-
sult in patient harm probably explains non-record-
ing. This is risky, since safety assessed by nursing
staff may underestimate potential harm. Repeti-
tion of the same incident will have negative con-
sequences sooner or later, and according to the
Henrich ratio, one serious AE results from every
30 AE and from every 300 slight or “harmless”
Inc22.

Although the severity of the Inc / AE identified
in the ED can be considered slight (45%), they
should nevertheless be corrected. Clearly, mortali-
ty directly related to AE must be analyzed: in the
present work this was 0.05% of the population
studied (0.7% of AE). It is difficult to establish
comparative values given the absence of similar
studies. The meta-analysis of hospitalized patients
performed by Vrier et al23 found overall AE-related
mortality of 7.4% while that of ENEAS was about
0.20% of the hospitalized population6. Extrapolat-
ing our results to over 25 million emergencies at-
tended in Spain (2006)24, a total of 12,650 deaths
resulted from AE originating in our EDs. Approxi-
mately 70% of these could have been prevented
or showed evidence of performance failure. From
this high rate one may deduce the benefit of pre-
ventive measures that should be implemented in
our EDs.

The most common Inc / AE were primarily re-
lated with the process of care, medication and
procedures. These findings differ from those ob-
tained in hospitalized patients6,23, probably due to
the different intensity and complexity of health-
care processes performed in the ED compared to
other levels of care9,11,12,16,18,23.

Analysis of the causal factors of Inc / AE
showed that patient care, medication and / or er-
ror / delay in diagnosis, which, together with
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Table 6. Pareto analysis of the causal factors involved in the
Inc / AE detected

Causes Frequency Normalized Cumulative
frequency frequency

(%) (%)

Improper management of patient 17.4 20 12
Delay in diagnosis 14.8 17 22
Adverse reaction to medication (ARM) 13.5 16 32
Improper performance of technique 13.3 15 41
Diagnostic error 9.3 11 47
Missing doses or medication 8.9 10 53
Physician-patient communication 7.9 9 59
Inadequate response to warning signs 5.7 7 63
Physician-nurse communication 5.3 6 66
Poor catheter maintenance 4.9 6 70
Incorrect dose 4.7 6 73
Delay in specialist consultation 4.5 5 76
Nurse-patient communication 4.2 5 79
Computerized history problems 4.0 5 82
Physician-physician communication 3.8 4 85
Patient identification error 3.6 4 87
Prolonged waiting list 3.2 4 89
Incorrect medication 3.0 3 91
Loss of documents 2.4 3 93
Insufficient monitoring 2.2 3 94
Incorrect dosing frequency 1.8 2 96
Drug interaction 1.6 2 97
Cultural barrier 1.0 1 97
Dispensing error 0.8 1 98
Incorrect treatment duration 0.8 1 98
Test results from another patient 0.8 1 99
Language barrier 0.6 1 99
Lack of adherence to treatment 0.4 0 100
Erroneous appointment 0.4 0 100
Pareto Analysis: 20% of the total cases responsible for 80% of the
effects. Inc/AE: incident / adverse effect.



communication problems, explained 80% of the
cases recorded in the EVADUR study. These find-
ings contrast with those obtained in hospitalized
patients, where the CF were predominantly relat-
ed to medication or surgery6,23, or in primary care
where the CF were predominantly related to med-
ication7. In this regard, omission of doses or med-
ication, which is recognized as the most common
problem of reconciling medication in the ED25,
was also found to be the most common CF (to-
gether with ARM), detected in the EVADUR study,
in contrast to primary care7. Logistic regression
analysis showed the high weight associated with
these risk factors for the appearance of Inc / AE.
This suggests the need to develop lines of work to
improve ED safety, as has occurred with medica-
tion management in the ED25,26.

During follow-up we identified 43% of all the
Inc / AE, corresponding to an incidence of 5.6%
of late events in the study population. We are not
aware of studies that have previously analyzed this
aspect in our setting. The figure is somewhat low-
er than that found in Canadian work27, where
8.5% of discharged ED patients suffer an AE relat-
ed to patient management, procedures and / or
diagnostic factors, which coincides with the
EVADUR study.

The rate of AE originating in other health care

levels was 7.5% of all emergency visits. Different
rates can be found in the literature, depending on
the type of study28. In our opinion, the specific
design adopted in this study yielded results that
closely approximate reality in our health system.
The large number of patients derived from pri-
mary care is to be expected, especially consider-
ing daily patient overload at this level7.

The present study found a low rate of declared
Inc / AE in ED clinical records: only 17% of all
cases, and 21% of the AE. Low reporting rates by
professionals of medical error and/or AE are well
known; they are related with professional, patient
and legal barriers29. It is necessary that EDs devel-
op safety awareness30 to facilitate communication
and recording of AE. In this regard, the imple-
mentation of AE reporting systems in the ED may
be a useful strategy, since it favours information
sharing, resolution of the problems detected,
learning from experience and the redesign of care
processes in order to avoid recurrence of AE4,29,30.

The EVADUR study has certain limitations. One
of them was the consensus decision to limit the
follow up period to 7 days, which means that
subsequent Inc / AE were not included. Also, clas-
sifying patients as lost to follow up after only two
attempts at contacting them may underestimate
real incidence. Another possible limitation is that
the assessment of evidence indicating care failure
in Inc / AE was performed by the investigators, al-
though there was an attempt to minimize this us-
ing inter-investigator concordance.

Finally, the screening test or guide used to de-
tect possible Inc. / AE occurring during the ED
visit has not proved a useful tool for this screen-
ing, with low sensitivity, and may not have identi-
fied all cases of AE. This screening tool requires
further adaptations for use in the ED, probably
based on some the findings of our study and
some of the variables that proved to be independ-
ent risk factors in the logistic regression could be
included. This highlights the importance of the
prospective follow-up performed in the EVADUR
study, which made it more effective, but also
more difficult.

As a curiosity, and depending on the outcome,
we noted that the delay in receiving medical at-
tention at the start of the visit was not necessarily
a risk factor for the occurrence of Inc / AE.

In conclusion, the results obtained in the
EVADUR study allow us to identify characteristics
of Inc / AE specifically generated by attending
Spanish EDs and the factors that predispose to
their appearance. Using these findings, we believe
that strategies can be developed for specific im-
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Table 7. Independent risk factors obtained in multivariate
analysis

Independent risk factors* Odds R*
Ratio (IC 95%)

RF of having an Inc / AE 0.18
Enteral nutrition and / or nasogastric tube 16.5 (1.5-182.5)
Arteriovenous fistula 4.3 (1.2-14.7)
Urinary catheter 2.2 (1.0-5.1)
Underlying disease: neoplasia 1.9 (1.3-2.7)
Underlying disease: COPD 1.7 (1.2-2.3)

RF of having an Inc / AE during follow up 0.33
Adverse reaction to medication 5.5 (1.4-21.8)
Missing doses, medication or vaccine 3.1 (0.6-14.9)
Incorrect dosing frequency 1.8 (0.1-26.7)
Drug interaction 1.6 (0.1-20.4)
Improper management of patient 2.1 (0.5-9.3)
Improper performance of technique 5.1 (0.9-27.1)
Poor catheter maintenance 10.0 (1.0-96.0)

Preventability of AE or incidents
with harm or injury (temporary,
permanent or resulting in death) 0.31

Adverse reaction to medication 6.9 (2.4-20.2)
Misdiagnosis 2.2 (1.1-4.6)
Delayed referral to specialized/primary
care 3.9 (1.2-13.0)
Improper management of patient 2.1 (1.2-3.9)
Improper performance of technique 9.3 (3.9-22.1)
Inadequate handling of catheters 13.1 (1.6-109.4)

*Logistic regression. P value <0.05 for all variables. ** Nagelgerke R-
squared: percentage of variance explained by predictor variables entered
in the model (maximum = 1 or 100%). COPD. Chronic obstructive
pulmonary disease.



provements, such as improved communication
skills, training and specific care procedures, drug
conciliation, monitoring of patients at risk and /
or inclusion of proactive screening tools, which
may help minimize risks related to emergency
care.

Adendum

The following people and institutions constituted the EVADUR-
SEMES group: Jose M.ª Calderón Barca (Hospital Reina Sofía, Córdoba,
Andalucía); Coral Suero Méndez (Hospital Carlos Haya, Málaga, An-
dalucía); Miguel Rivas (Hospital Clínico, Zaragoza, Aragón); Javier Povar
(Hospital Universitario Miguel Servet, Zaragoza, Aragón); Susana Diego
(Hospital Valle del Nalón, Asturias); M.ª José Hernández Sánchez (Hospi-
tal Universitario Canarias, Tenerife, Canarias); Miguel García Irimia (Hos-
pital Insular de Gran Canaria, Canarias); José M.ª Lubillo (Hospital Dr.
Negrín, Gran Canaria, Canarias); Lorenzo Alonso (Hospital de Laredo,
Cantabria); Agustín Sánchez Carnerero (Hospital Virgen de La Altagra-
cia, Manzanares, Castilla La Mancha); M.ª Jesús Corullón (Hospital El
Bierzo-Ponferrada, Castilla-León); Ana Juanes (Hospital Sant Pau,
Barcelona, Cataluña); Mónica Payés (Hospital Parc Tauli, Sabadell,
Cataluña); Isabel Campodarve (Hospital del Mar, Barcelona, Cataluña);
Fermi Roqueta Egea (Fundación Althaia Manresa, Cataluña); Manel
Canovas (Hospital de Tortosa, Cataluña); Elisa Guiu (Hospital de
Badalona, Cataluña); Francisco Calvo Chacón (Complejo Hospitalario de
Cáceres, Extremadura); Pedro Marco Aguilar (Hospital San Pedro de
Logroño, La Rioja); Miguel Mariné (Hospital Sanitas La Moraleja, Sanchi-
narro, Madrid); Julián Alcaraz (Hospital Morales Meseguer, Murcia).

References

1 Brennan TA, Leape Ll, Laird NM, Hebert L, Localio AR, Lawthers AG,
et al. Incidence of adverse events and negligence in hospitalised pa-
tients. Results of the Harvard Medical Practice Study I. N Engl J Med.
1991;324:370-6.

2 Leape Ll, Brennan TA, Laird N, Lawthers AG, Localio AR, et al. The
nature of adverse events in hospitalised patients. Results of the Har-
vard Medical Practice Study II. N Engl J Med. 1991;324:377-84.

3 Wilson RM, Runciman WB, Gibberd RW, Harrison BT, Newby L, Ha-
milton JD. The Quality in Australian Health Care Study. Med J Aust.
1995;163:458-71.

4 Kohn LT, Corrigan J, Donaldson MS. To err is human: building a sa-
fer health system. Washington D.C.: National Academy Press; 1999.

5 Thomas EJ, Studdert DM, Burstin HR, Orav EJ, Zeena T, Williams EJ,
et al. Incidence and types of adverse events and negligent are in
Utah and Colorado. Med Care. 2000;38:261-71.

6 Aranaz JM, Aibar C, Vitaller J, Ruiz P. Estudio Nacional sobre los Efec-
tos Adversos ligados a la hospitalización. ENEAS, 2005. Madrid: Mi-
nisterio de Sanidad y Consumo; 2006.

7 Estudio APEAS. Estudio sobre la seguridad de los pacientes en aten-
ción primaria de la Salud. Madrid: Ministerio de Sanidad y Consu-
mo; 2007.

8 Chanovas Borras M, Campodarve I, Tomas Vecina S. Eventos adver-
sos en los servicios de urgencias: ¿El servicio de urgencias como si-
nónimo de inseguridad clínica para el paciente? Monografías Emer-
gencias. 2007;3:7-13.

9 Tomás S, Duaso E, Ferrer JM, Rodríguez M, Porta R, Epelde F. Evalua-
ción del uso apropiado de un área de observación de urgencias me-
diante el Appropriateness Evaluation Protocol: un análisis de 4.700
casos. An Med Intern (Madrid). 2000;17:229-37.

10 Orellana Carrasco R, Zájara Porras M, Shevnina N, Rojas Quero M,
Báez Cabeza A, Pérez-Montaut Merino. Gestión de la seguridad del

paciente en una unidad de urgencias de atención primaria. Emer-
gencias. 2009;21:415-21.

11 Jiménez Murillo L, Hermoso Gadeo F, Tomás Vecina S, Algarra Pare-
des J, Parrilla Herranz P, Burillo Putze G y Equipo de Trabajo de SE-
MES-EASP. Urgencias Sanitarias en España: Situación Actual y pro-
puestas de Mejora. Sociedad Española de Medicina de Urgencias y
Emergencias. Granada: Escuela Andaluza de Salud Pública Editores;
2003.

12 Leape L. Reporting of adverse events. N Engl J Med. 2002;347:1633-
8.

13 Gómez Jiménez J. Urgencia, gravedad y complejidad: un constructo
teórico de la urgencia basado en el triaje estructurado. Emergencias.
2006;18:156-64.

14 Aranaz JM, Vitaller J y Grupo de Estudio del Proyecto IDEA: Identifi-
cación de Efectos Adversos. De las complicaciones y efectos adversos
a la gestión de los riesgos de la asistencia sanitaria. Estudios para la
salud, nº 13. Valencia: Generalitat Valenciana; 2004.

15 Proyecto IDEA. (Consultado 13 Octubre 2010). Disponible en:
http://www.dsp.umh.es/proyectos/idea/menu_1_c.htm.

16 Tudela P, Módol JM, Rego M, Bonet M, Vilaseca B, Tor J. Error diag-
nóstico en Urgencias: relación con el motivo de consulta, mecanis-
mos y transcendencia clínica. Med Clin (Barc). 2005;125:366-70.

17 Forster A J, Rose GW N, van Walraven C, Stiell I. Adverse event follo-
wing and emergency department visit. Qual Saf Health Care.
2007;16:17-22.

18 Requena Puche J, Aranaz Andrés, JM, Gea Velázquez de Castro MT,
Miralles Bueno JJ, Limón Ramírez R, Rey Talens M, et al. Efectos ad-
versos asociados a la asisencia sanitaria en los servicios de urgencias
hospitalarios. Mapfre Medicina. 2007;18(Supl II):89-97.

19 Silbergleit R, Kronick SL, Philpott S, Lowell MJ, Wagner C. Qualitiy of
emergency care of the nigth shift. Acad Emerg Med. 2006;13:325-
30.

20 Miró O, Salgado E, Bragulat E, Ortega M, Salmerón JM, Sánchez M.
Repercusión de la falta de camas de hospitalización en la actividad
de un servicio de urgencias hospitalario. Med Clin (Barc).
2006;126:736-9.

21 Aranaz Andrés JM, Martínez Nogueras R, Gea Velázquez de Castro M
T, Rodrigo Bartual V, Antón García P, Gómez Pajares F. ¿Por qué los
pacientes utilizan los servicios de urgencias hospitalarios por iniciati-
va propia? Gac Sanit. 2006;20:311-5.

22 Heinrich HW. Industrial accident prevention: a scientific approach.
New York/Londres: McGraw-Hill; 1941.

23 De Vries EN, Ramrattan, SM Smorenburg, Gouma DJ. The incidence
and nature of in-hospital adverse events: a systematic review. Qual
Saf Health Care. 2008;17:216-23.

24 Establecimientos sanitarios con régimen de internado. Instituto Na-
cional de Estadística 2008. (Consultado 10 Mayo 2009). Disponible
en: http://www.INE.es.

25 Tomás Vecina S, García Sanchez L, Pacual Arce B, Riera Paredes I.
Programa de intervención farmacéutica en el Servicio de Urgencias
para mejorar la seguridad del paciente. Emergencias. 2010;22:85-
90.

26 Bañeres J. La seguridad en los servicios de urgencias. Emergencias.
2010;22:81-2.

27 Calder LA, Forster A, Nelson M, Leclair J, Perry J, Vaillancourt C, et
al. Adverse events among patients registered in high-acuity areas of
the emergency department: a prospective cohort study. CJEM.
2010;12:421-30.

28 Baena Parejo MI, Faus Dader J, Martin Iglesias R, Zarzuelo Zurita A,
Jimenez Martínez J, et al. Problemas de salud relacionados con los
medicamentos en un servicio de urgencias hospitalario. Med Clin
(Barc). 2005;124:250-5.

29 Moskop JC, Geiderman JM, Hobgood CD, Larkin GL. Emergency
Physicians and Disclosure of Medical Errors. Ann Emerg Med.
2006;48:523-31.

30 Osborn S, Williams S. Seven steps to patient safety. An overview gui-
de for NHS staff. Londres: The National Patient Safety Agency 2a
Edicion, Abril 2004. (Consultado 8 Octubre 2010). Disponible en:
http://www.npsa.nhs.uk/nrls/improvingpatientsafety/patient-safety-
tools-and-guidance/7steps/

S. Tomás et al.

426 Emergencias 2010; 22: 415-428



ADVERSE EVENTS RELATED TO SPANISH HOSPITAL EMERGENCY DEPARTMENT CARE: THE EVADUR STUDY

Emergencias 2010; 22: 415-428 427

EVADUR: eventos adversos ligados a la asistencia en los servicios de urgencias de hospitales
españoles

Tomás S, Chanovas M, Roqueta F, Alcaraz J, Toranzo T y Grupo de trabajo EVADUR-SEMES

Objetivos: 1) Analizar la incidencia de eventos adversos (EA) y sus características en términos de causas, evitabilidad y
consecuencias, en pacientes visitados en servicios de urgencias de hospitales españoles (SU). 2) Conocer la proporción
de visitas realizadas a los SU motivadas por EA derivadas de asistencias previas hospitalarias y no hospitalarias (EA por
episodio previo). 3) Conocer el valor predictivo de las herramientas de cribaje aplicadas a los SU.
Método: Estudio descriptivo, longitudinal, prospectivo y multicéntrico realizado en 21 SU españoles. Durante 7 días
diferentes (equivalentes a días semanales) entre octubre y diciembre de 2009 se siguió en tiempo real (24 horas) la
asistencia en pacientes seleccionados aleatoriamente, y registraron los EA y sus características. Cada EA fue revisado
posteriormente por evaluadores externos. Se realizó también un seguimiento posterior a los 7 días del alta del SU en
búsqueda de EA tardíos. Previo al estudio se practicó un pilotaje para la validación de las herramientas y la concordan-
cia de exploradores.
Resultados: Se incluyeron en el estudio 3.854 pacientes, de los que 462 (12%) presentaron al menos 1 incidente o EA (505
EA; 1,03 EA/paciente con EA 0,18 EA/visita): 44 EA (1,1%) eran incidentes que no llegaron al paciente, 184 (4,8%) llegaron
sin daño y 277 (7,2%) incidentes con daño. Un total de 217 (43%) incidentes y/o EA se detectaron en el seguimiento. Se
encontró una relación significativa entre factores de riesgo extrínsecos e intrínsecos y la aparición de un EA. En un 54,8% la
atención sanitaria no se vió afectada. Se consideró evitable un 70% de los EA y evidencia de fallo de actuación en el 54,6%
de EA. La mortalidad relacionada con el EA fue del 0,05%. Sólo constaban en el informe asistencial el 17% de todos los inci-
dentes y EA. Un 7,5% de las visitas a urgencias debieron a un EA previo. Los efectos derivados del proceso, medicación y
procedimientos fueron los más frecuentes, mientras que las causas más involucradas fueron las relacionadas con cuidados,
medicación, diagnóstico y comunicación, que fueron factores de riesgo independientes.
Conclusiones: Un 12% de los pacientes visitados en un SU sufren algún tipo de incidente o EA. Los EA en los SU tie-
nen una elevada evitabilidad (70%), y es recomendable establecer medidas en el seguimiento para prevenir la apari-
ción de EA. [Emergencias 2010;22:415-428]
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