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ABSTRACT

Objective: To assess the degree of implementation of medication error prevention practices in Spanish hospitals.
Method: Descriptive multicenter study of the degree of implementation of the safety practices included in the
“Medication use-system safety self-assessment for hospitals. Version. II". Spanish hospitals that completed the
questionnaire between October, 2021 and September, 2022 participated. The survey contains 265 items for eval-
uation grouped into 10 key elements. Mean score and mean percentages based on the maximum possible values
for the overall survey, for the key elements, and for each individual item of evaluation were calculated. The results
were compared with those of the previous 2011 study.
Results: A total of 131 hospitals from 15 autonomous regions participated in the study. The mean score of the
overall questionnaire in all hospitals was 898.2 (57.4% of the maximum possible score). No differences were
found according to dependency, size, or type of hospital, either in the overall questionnaire or in the key ele-
ments. The lowest values were found for key elements VIII, I and VI, on competence and training of health pro-
fessionals in safety practices (45.1%), availability and accessibility of essential information on patients (48%),
and devices for administering drugs (52.3%). With respect to 2011, significant increases were found both in
the overall questionnaire and in the key elements, except V and VII, referring to standardization, storage, and dis-
tribution of medications, and environmental factors and human resources. Several evaluation items on the safe
management of high-risk drugs, medication reconciliation, incorporation of clinical pharmacists into the
healthcare teams, and implementation of technologies that allow full traceability throughout the medication sys-
tem, showed low percentages.
Conclusions: There has been appreciable progress in the degree of implementation of some medication error
prevention practices in Spanish hospitals, but many proven efficacy practices recommended by the World Health
Organization and safety organizations are still poorly implemented. The information obtained can be useful for
prioritizing the practices to be addressed and as a new baseline for monitoring progress.
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Andlisis del grado de implantacién de las practicas de prevencion de errores de
medicacion en los hospitales espaiioles (2022)

RESUMEN

Objetivo: Conocer el grado de implantacion de las practicas de prevencion de errores de medicacién en los
hospitales espafioles.

Meétodo: Estudio descriptivo multicéntrico del grado de implantacién de las practicas seguras recogidas en el
“Cuestionario de autoevaluacién de la seguridad del uso de los medicamentos en los hospitales. Version I1".
Participaron aquellos hospitales espafioles que cumplimentaron este cuestionario entre Octubre/2021 y
Septiembre/2022. El cuestionario contiene 265 items de evaluacién agrupados en 10 elementos clave. Se calculé
la puntuacién media y el porcentaje medio sobre el valor maximo posible para el cuestionario completo, los
elementos clave y los items de evaluacién. Los resultados se compararon con los del estudio realizado en 2011.
Resultados: Participaron 131 hospitales de 15 comunidades auténomas. La puntuacion media del cuestionario
completo en los hospitales fue de 898,2 (57,4% del valor maximo posible). No se encontraron diferencias segtin
dependencia, tamafio o finalidad asistencial, ni en el cuestionario completo ni en los elementos clave. Presentaron
los valores mas bajos los elementos clave VIII, I y VI, sobre competencia y formacion de los profesionales en
practicas seguras (45,1%), disponibilidad y accesibilidad de la informacién esencial sobre los pacientes (48%), y
dispositivos para la administracién de medicamentos (52,3%). Con respecto a 2011, se encontraron aumentos
significativos tanto en el cuestionario completo como en los elementos clave, excepto en el V y VII, referentes a
la estandarizacién, almacenamiento y distribucién de medicamentos, y a los factores del entorno y recursos
humanos. Diversos items de evaluacién sobre manejo seguro de medicamentos de alto riesgo, conciliacién de
la medicacién, incorporacion de farmacéuticos clinicos a los equipos asistenciales e implantacién de tecnologias
que permiten una trazabilidad total en el circuito del medicamento, mostraron porcentajes bajos.
Conclusiones: Se han producido avances apreciables en el grado de implantacién de algunas practicas de
prevencion de errores en los hospitales espafioles, pero siguen estando escasamente implementadas numerosas
practicas de eficacia probada recomendadas por la Organizacion Mundial de la Salud y por organismos de
seguridad. La informacién obtenida puede ser ttil para priorizar las practicas a abordar y como nueva linea

basal para efectuar un seguimiento de los progresos.
© 2023 Sociedad Espafiola de Farmacia Hospitalaria (S.E.F.H). Publicado por Elsevier Espafia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Currently, medication errors remain a leading cause of preventable
harm in healthcare systems around the world,! even though the last 2
decades have seen considerable progress in knowledge about and
implementation of strategies and safety practices to prevent them.? Ac-
cording to a recent report,> within member countries of the Organiza-
tion for Economic Cooperation and Development (OECD), as many as
1 in 10 hospital admissions is caused by an adverse event related to
medications, and as many as 1 in 5 patients suffer harm associated
with medications during their hospital stay, globally all at a cost of 54
billion dollars in OECD countries.

Improving medication safety in hospitals requires the implementa-
tion of multiple safety practices in each and every stage of the medication
use system, given their extraordinary amplitude and complexity. The ap-
proach must be multidisciplinary and must include all healthcare profes-
sionals involved in medication use. In order to achieve improvements,
numerous organizations have recommended that a multidisciplinary
team at each hospital periodically use a proactive self-assessment tool
to evaluate safety in the medication use system and identify risks and
opportunities for improvement, with such information being applied to-
ward prioritizing and planning safety practices to be implemented.*®

To this end, in 2007, the Ministry of Health published the
“Medication Use-System Safety Self-Assessment for Hospitals”,” which
is an adaptation to Spanish healthcare practice of the Medication Safety
Self-Assessment for Hospitals, originally developed by the Institute for
Safe Medication Practices (ISMP). Using this questionnaire, the Ministry
of Health and ISMP-Spain, with collaboration from the autonomous re-
gions in Spain and the Spanish Society of Hospital Pharmacy (SEFH),
carried out 2 national studies, one in 2007 and another in 2011,%° that
provided information about the implementation of medication safety
practices in Spanish hospitals, information that was used to prioritize
practices to be included in patient safety strategies at various levels.
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In 2018, the Spanish survey was updated!® to reflect new best prac-
tices from updates made earlier in the United States, Australia, and
Canada.'~!3 Taking advantage of its availability, the SEFH Working
Group of Clinical Safety decided to conduct a new study, which was sup-
ported by the Ministry of Health. The main objective of this study was to
provide updated information on the implementation of safe medication
practices in Spanish hospitals. An additional objective was to encourage
proactive and comprehensive assessments of the medication use sys-
tems in Spanish hospitals performed by multidisciplinary teams at
each institution.

Methods

Descriptive multicenter study of the degree of implementation of
the safety practices included in the “Medication Use-System Safety
Self-Assessment for Hospitals. Version. II".!° Participants in the study
were Spanish hospitals that completed the questionnaire between Oc-
tober, 2021 and September, 2022. The survey was disseminated by the
SEFH using its mailing list for members and by the Ministry of Health
contacting those responsible for quality assurance in the autonomous
regions. Questionnaire responses were recorded using a web-based
program found on the ISMP-Spain website that guarantees
confidentiality.

Questionnaire and scoring

The second version of the “Medication Use-System Safety
Self-Assessment for Hospitals” consists of 265 evaluation items that
are designed to reflect specific practices or measures used to prevent
medication errors.!® The items are organized into 10 sections which cor-
respond to the 10 key elements that, according to the ISMP conceptual
model, determine the safety of the medication use system, which in
turn include one or more core characteristics.


http://creativecommons.org/licenses/by-nc-nd/4.0/

M. Otero, M. Pérez-Encinas, B. Tortajada-Goitia et al.

The self-assessment should be carried out in several sessions by a
multidisciplinary team that is knowledgeable about the procedures for
the use of medications in different areas of the hospital. This team
should assess the degree of implementation of each evaluation item
by choosing 1 of the following 5 possible responses provided:

a.
b.

There have been no initiatives taken to implement this item.

This item was discussed for possible implementation, but has not

been implemented.

. This item has been partially implemented in some or all areas, pa-
tients, medications, or healthcare professionals.

. This item has been completely implemented in some areas, patients,
medications, or healthcare professionals.

. This item has been completely implemented in all areas, patients,

medications, or healthcare professionals.

The evaluation items are assigned different numerical values de-
pending on their efficacy for preventing medication errors and their
impact on the safety of the system as a whole. Option A always has a
value of 0, while the numerical values for options B, C, D, and E in-
crease progressively to a maximum value for option E that ranges
from 2 to 16 points. In addition, the questionnaire has a total of 27
items that accept a response of “not applicable” for situations in
which the hospital does not perform the activity referred to in the
item (i. e., if the hospital doesn’t treat pediatric patients or if it
doesn’t prepare antineoplastics). The possible points for these
items are subtracted from the overall count if they are responded
to as “not applicable”.

The members of the teams were not provided with the numerical
values of the items during the evaluation stage, but instead, once the as-
sessment was finished, those responsible for it at each hospital entered
the responses onto the computer application for the assessment, and
obtained final scoring for each evaluation item.

The aggregate analysis of the results for the participating hospitals
included the calculation of mean scores in absolute value obtained for
the complete questionnaire, for each key element, and also for each
one of the 265 evaluation items. Moreover, percentages based on the
maximum possible values were calculated, since these percentages
allow for comparison among the key elements or evaluation items,
since the maximum possible score for each of them is different. This
mean percentage would range from 0% (which would indicate 0 imple-
mentation of the key element or evaluation item) to 100% (complete
implementation).

Statistical analysis

A descriptive analysis of the characteristics of the hospitals partici-
pating in the study was performed and the scores and percentages on
the maximum possible scores achieved for the entire questionnaire
and for the key elements were compared among the hospitals in the
sample, stratified according to their characteristics. The variables con-
sidered were: (1) functional dependence, with the categories of public
and private hospitals; (2) number of beds, with the following catego-
ries: <200 beds, 200-499 beds, and >500 beds; and (3) type of hospital,
which was categorized as general hospital, and monographic or other
hospitals.

In order to determine whether or not any statistically significant
changes had occurred in terms of the implementation of safe medica-
tion practices in hospitals between the year 2011 and 2022, we com-
pared the values from both studies as expressed in percentages on the
maximum possible scores for the entire questionnaire and for the key
elements.

The statistical tests used were the Student's t-test for the comparison
of means in 2 independent samples, or the analysis of variance for more
than 2 samples; in the case of non-homogeneous variances, the
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Table 1
Characteristics of the hospitals that participated in the study (n = 131).
Characteristics Participants
n %
Functional dependency
National Health System and other public hospitals 112 85.5
Private 19 14.5
Number of beds
<200 beds 48 36.6
200-499 beds 46 35.1
>500 beds 37 28.2
Type of hospital
General 108 824
Other 23 17.6
Teaching
With undergraduate and postgraduate 124 94.7
No teaching 7 53
Autonomous region
Andalusia 13 9.9
Aragon 5 3.8
Asturias 7 53
Balearic Islands 6 46
Canary Islands 1 0.76
Castile and Leon 8 6.1
Castile-La Mancha 4 3.1
Catalonia 32 244
Extremadura 8 6.1
Galicia 2 1.5
Madrid 21 16.0
Murcia 3 23
Navarre 1 0.76
Basque Country 7 53
Valencia 13 9.9

Mann-Whitney U test and the Kruskal-Wallis test were used, respec-
tively. The level of statistical significance was p <.05.

Results

There were 131 hospitals from 15 autonomous regions that partici-
pated in the study, of which 112 were public and 19 private, and
whose characteristics can be found in Table 1. Of these, 36.6% were hos-
pitals with <200 beds, 35.1% with 200-499 beds, and 28.2% with 2500
beds. With respect to type of hospital, 108 were general hospitals and
23 monographic hospitals.

Table 2 shows the overall results obtained for the questionnaire in
the 131 hospitals and in the different groups established according to
functional dependency, size, and type of hospital. The mean score for
the complete questionnaire in all of the hospitals was 898.2 which is
57.4% of the total maximum score (1566). There was a broad range in
the results obtained among the sample hospitals, ranging from 511.5
to 1409. There were no significant statistical differences among the per-
centages on the maximum possible scores obtained among the different
groups of hospitals.

Table 3 shows the mean scores obtained for the 10 key elements in
the totality of the hospitals and in the groups considered according to
dependency, size, and type of hospital. It also shows the results
expressed as a percentage on the maximum possible score for the key
elements, which allows for making comparisons and determining
those areas where there are more opportunities for improvement. No
statistically significant differences were found between the results ob-
tained in the different categories of hospitals. The lowest values were
found for key elements VIII, I, and VI, on competence and training of
healthcare professionals in safety practices (45.1%), availability and acces-
sibility of essential information on patients (48%), and acquisition and use
of devices for administering drugs (52.3%). Four other elements showed
percentages between 50% and 60%: element V (54.9%) on drug
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Table 2
Results for the complete questionnaire according to the characteristics of the hospitals (n = 131).
Characteristics Score Percentage on the maximum possible
score (%)
Mean o Range Mean (¢ Range
Functional dependency
National Health System and other public hospitals (n=112) 894.9 185.6 511.5-1409 57.1 119 32.7-90.0
Private (n = 19) 917.2 181.0 603-1196 58.6 11.6 38.5-76.4
Number of beds
<200 (n = 48) 877.2 182.8 511.5-1310 56.0 11.7 32.7-83.7
200-499 (n = 46) 913.6 198.4 542-1276 58.3 12.7 34.6-81.5
>499 (n = 37) 906.1 170.6 574-1409 57.9 109 36.7-90.0
Type of hospital
General (n = 108) 903.1 179.9 542-1409 57.7 115 34.6-90.0
Other (n = 23) 874.6 207.3 511.5-1253 55.9 13.2 32.7-80.0
Total (n = 131) 898.2 184.5 511.5-1409 57.4 11.8 32.7-90.0

o: standard deviation.

standardization, storage, and distribution; 1l (57.3%) on availability of in-
formation about medications; X (57.6%) on quality and risk management
programs; and IX (58%) on patient education.

Fig. 1 is a graphic representation of the results found for the key
elements and for the complete questionnaire in the current study
and in the study carried out in 2011, which used Version I and in-
cluded 165 hospitals. A statistically significant increase of 7.7% was
observed in the percentages for the complete questionnaire in
2022 as opposed to 2011, as well as differences in all of the key ele-
ments. Although the current Version Il uses a tougher scoring for
some items and also incorporates several new items, the scores ob-
served for 8 key elements in 2022 were higher than those in 2011,
which, indeed, reflects greater implementation of safety practices,
especially in key element III (4 18.9%) on communication about pre-
scriptions and other types of medication information, for element VIII
(4+15.3%) on healthcare professionals’ competence and training in
safety practices, and for element IV (4 12.6%) on drug labeling, pack-
aging, and naming. However, lower scores were observed for key el-
ements VII (—3.3%) and V (—3.2%), on environmental factors and
human resources, and on drug standardization, storing, and distribu-
tion, respectively, since Version Il includes some new items which
earned low scores. These refer to the centralized preparation of

Table 3

intravenous mixtures in the pharmacy service and the control of
automated dispensing systems, as well as the provision of trained
personnel for handling and maintaining new technologies, and of
pharmacists for specialized areas of work.

It is not possible to include the results obtained for each and every
evaluation item in this article. Table 4 serves to illustrate the scores ob-
tained for several items related to the safe use of high-risk medications
and to medication reconciliation, which are considered priority areas in
the third challenge of the World Health Organization (WHO), as well as
for the incorporation of clinical pharmacists in healthcare teams and for
technologies that impact safety, as recommended by expert organiza-
tions because of their proven efficacy in reducing medication errors.
With respect to high-risk medications, low implementation percentages
for the majority of items were observed, especially for item 120 (23.3%)
which refers to removing vials or ampoules of concentrated potassium
and electrolytes from patient care units, item 98 (32.4%) on centralized
preparation in the pharmacy service of standardized intravenous solu-
tions of high-risk medications, and item 205 (26.7%) on providing infor-
mation about these medications to patients at the time of discharge. As
far as establishing medication reconciliation practices, the mean per-
centages showed a broad range of improvement, both for reconciliation
at the time of hospital admission (58.5%), when transferring patients to

Results obtained for the key elements as scores (mean + standard deviation) according to the characteristics of the hospitals and as a percentage on the maximum possible score for all

hospitals (n = 131).

Key element Score Maximum Percentage
Dependency Number of beds Type of hospital Total LEEDLC on the
. . hospitals score faximum
Public Private <200 200-499 >500 General Other (n=131) possible
(n=112) (n=19) (n=48) (n=46) (n=37) (n=108) (n=23) score (%)
I. Information about patients 6084156 5824179 56.1+14.1 63.14+165 62.74+16.7 609+162 586+149 60.5+159 126 480+12.6
II. Information about medications 137.3+£39.9 14634432 136.04:41.7 138.7+44.3 141.84339 138.4440.1 139.7+42.8 138.6+404 242 57.3+16.7
I1I. Communication of drug 68.6+14.6 69.7+16.2 702+141 685+160 673+142 683+153 71.1+122 68.8+148 98 70.24+15.1
orders and other drug
information
IV. Drug labeling, packaging, and 73.0+16.6 77.6+142 7344159 751+179 721+149 740+154 7194204 73.7+163 106 69.5+15.4
naming
V. Drug standardization, storage, 11434293 121.5+£24.5 11554283 117.24+30.8 113.0£26.8 11544286 11514294 1154+28.6 210 549+13.6
and distribution
VI. Medication device acquisition, 67.44+19.1 632+223 627+21.1 7174172 66.1+£195 664+17.7 6894271 669+19.6 128 5234153
use, and monitoring
VIL. Environmental factors and 80.2416.2 84.64+124 82.1+154 8154172 7844144 8124159 7914150 809+157 124 65.2412.7
human resources
VIIL Staff competence and 4764211 5484214 50.14+23.1 4874190 46.8+21.8 484+213 50.1+£216 487+212 108 45.1+£19.7
training
IX: Patient education 475+128 4744124 4794148 479+120 4664109 4814122 445+147 47.6+127 82 58.04+15.5
X. Quality programs and risk 197.6£53.5 193.44+53.0 182.74+56.5 200.7+559 210.84+40.8 201.64+50.0 175.2+63.2 197.0+£53.0 342 57.6+15.5

management
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Fig. 1. Results obtained for the 10 key elements and for the complete questionnaire expressed as percentages on the maximum possible scores in this study (n = 131 hospitals) and in the
previous 2011 national study using Version I of the questionnaire (n = 165 hospitals). Abbreviated description of the key elements: I. Availability and accessibility of patient information.
1. Availability and accessibility of information about medications. Ill. Communication of drug orders and other types of medication information. IV. Drug labeling, packaging, and naming.
V. Drug standardization, storage, and distribution. VI. Acquisition, use, and monitoring of devices for administering medications. VII. Environmental factors and human resources.
VIIL Competence and training of healthcare workers in medications and safety practices. IX. Patient and family education. X. Quality programs and risk management.

Table 4

Results obtained in all hospitals (n=131) for several evaluation items related to high-risk medications, continuity of care, incorporation of clinical pharmacists, and implementation of

technologies.
Evaluation item Score Maximum Percentage on the

possible score maximum
Mean o .
possible score (%)
High-risk medications
35 Definition of a list of high-risk medications and dissemination of error prevention practices. 2.7 13 4 67.0
36 Availability of protocols, guidelines, dosing scales, and checklists. 44 2.6 8 55.5
38 Incorporation of maximum dose alerts in the computer order entry systems, infusion pumps, etc. 5.1 3.6 10 50.6
96 Standardization of the concentrations of solutions for IV infusion in adults. 3.7 29 8 46.2
97 Standardization of the concentrations of solutions for IV infusion in pediatric patients. 3.6 3.0 8 444
98 Centralized preparation in the pharmacy service of IV solutions for high-risk medications. 32 34 10 324
120 Restriction of vials and ampoules of concentrated potassium and electrolytes in patient care units. 1.9 2.6 8 233
123 Restriction and/or separate storage for neuromuscular blockers in patient care units. 35 2.2 6 59.0
150 Utilization of smart infusion pumps to administer high-risk medications. 9.0 55 16 56.1
205 Information to patients about high-risk medications at discharge. 1.1 1.2 4 26.7
Continuity of care
24 Medication reconciliation procedure at the time of hospital admission. 9.4 5.0 16 58.5
25 Medication reconciliation procedure when transferring patients to a different unit. 4.8 2.7 8 60.3
26 Medication reconciliation procedure at discharge. 8.4 4.8 16 52.7
28 Medication reconciliation for ambulatory patients (emergency rooms, outpatient surgery, etc.). 3.8 2.5 8 47.7
Incorporation of clinical pharmacists
44 Validation of initial prescriptions. 10.0 4.8 16 62.4
46 Incorporation into hospital units. 6.3 5.6 16 39.2
47 Incorporation in ambulatory patient care units. 5.7 5.6 16 35.8
174 S}Jfﬁ§ient sFafﬁng of spgcial.ized pharmacists to work in areas or with vulnerable patients 65 31 12 542
(i.e., intensive care, pediatrics, oncology, etc.)

Implementation of technologies
57 Electronic prescription with clinical decision support systems. 10.6 4.7 16 66.0
73 Electronic medication administration record. 9.8 3.6 12 81.9
150 Use of smart infusion pumps to administer high-risk medications. 9.0 5.5 16 56.1
255 Barcode reader use prior to dispensing. 4.6 5.4 16 28.7
258 Barcode reader use prior to administration. 34 4.7 16 21.0

o: standard deviation.
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a different unit (60.3%), at discharge (52.7%) and in ambulatory care
units (47.7%).

It was also possible to observe a low degree of incorporation of clin-
ical pharmacists in hospitals units (39.2%) and in ambulatory care units
(35.8%), which corresponds to the fact that the number of specialist
pharmacists working in clinical units was considered insufficient by
the participants (54.2%). Finally, with respect to the implementation
of new technologies, higher scores were reported for electronic pre-
scription with clinical decision-support systems (66%) and for elec-
tronic medication administration record (81.9%), and a low degree of
implementation of barcode reader use in dispensing (28.7%) and
when administering medications (21%).

Discussion

This study provides detailed, up-to-date information regarding the
implementation of safe practices in the medication use systems in Span-
ish hospitals, and will be of great usefulness at a critical moment when
the WHO and other organizations are stressing the need to promote ac-
tions that will improve medication use safety, cognizant of the fact that
preventable harm caused by medications constitutes an important con-
cern for healthcare systems all over the world and that the problem has
only been made exacerbated by the COVID-19 pandemic.!>141>

The results obtained show that appreciable advances have been
made in the degree of implementation of some safety practices, yet
there remains a broad margin for improvement if we are to truly reduce
the risks associated with medication use in our hospitals. Moreover, the
results reveal that the degree of implementation of safety practices is
not the same across all hospitals. All of this reflects the great complexity
and difficulties that we face when incorporating safe practices into the
reality of hospital care.

It should be pointed out that multiple practices designed to improve
the safety of high-risk medications and the continuity of medication
during transitions of care continue to be poorly implemented, despite
their being included in the National Strategy for Patient Safety'® and
among the priority lines of the WHO.'* With respect to high-risk medi-
cations, the practice most widely implemented is having available at the
hospital a list of high-risk medications, though this measure is of little
value in itself if not accompanied by other more effective general or spe-
cific strategies, such as the inclusion of alerts within computer systems,
standardization of concentrations of solutions for infusion and their
preparation in the pharmacy service, restriction of potassium concen-
trates and neuromuscular blockers in the care units, etc.!”'® On the
other hand, although the importance of implementing medication rec-
onciliation procedures has been stressed,'®2° their incorporation into
healthcare practice is still limited because they require infrastructures,
human resources, and technologies that may not be available.

Scores were also low for those elements related to healthcare pro-
fessionals’ competence and training with regard to error reduction
practices and to educating patients and caregivers about medica-
tions, aspects that, according to the third challenge of the WHO, are
fundamental pillars for improving safety,'* but ones that have not
been integrated in organization and treatment procedures in our
hospitals.

The study once again reveals that the incorporation of clinical
pharmacists into our healthcare teams is sparse as is the provision of
technologies that allow full traceability throughout the medication use
system, such as barcode readers for use in dispensing and administra-
tion. This information coincides with data provided by The White Book
SEFH-2019.%! Certainly, implementation of these practices has been for
years and continues to be advocated by hospital pharmacists,?>?
since these practices have been shown to be among the most effective
for reducing medication errors,24-27 but their implementation in our
country is still lower than in others.?®?° One possible strategy for
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achieving a higher degree of implementation of safe practices as well
as greater consistency among our hospitals would be to establish a cer-
tification system that would set minimum compulsory standards and,
also, provide the resources necessary to guarantee those standards.

Finally, it should be pointed out that we believe this study has en-
couraged hospitals to use the self-assessment questionnaire and, in
doing so, has also promoted analyses and reviews of all the processes
in the medication use system and has identified areas of greatest risk,
something that will incentivize healthcare professionals to seek mea-
sures for making improvements.

This study has numerous limitations stemming from the methodol-
ogy used. First of all, there are the limitations associated with the inac-
curacy of the self-assessment questionnaire, since it is really conceived
as a tool for continuous quality improvement. Thus, interpretation of
the different items on the questionnaire by the teams at each hospital
may vary and affect results. In addition, although the instructions em-
phasize the importance of having a multidisciplinary group who are fa-
miliar with the reality at the hospital responding to the items with rigor
and frankness, no control was carried out to verify compliance with
these instructions, nor the veracity of the data recorded. Finally, we
should point out that participation in the different autonomous regions
was uneven and the hospitals were not randomly selected. Moreover,
the hospitals that voluntarily decided to participate could be more sen-
sitive and might put more effort into medication error prevention,
which could have introduced bias into the results.

In conclusion, this study shows that appreciable advances have been
achieved in the degree of implementation of some safe medication error
prevention practices in Spanish hospitals, but numerous practices of
proven efficacy recommended by the World Health Organization and
by safety organizations are still only poorly implemented. The informa-
tion we obtained from this study should prove useful for prioritizing the
practices to be addressed and, also, as a new baseline for monitoring
progress.

Contribution to the scientific literature

The results of this study provide detailed, up-to-date information
about safety in the medication use system in Spanish hospitals and
should prove quite useful for prioritizing the practices to be addressed
in efforts to make improvements.

The study clearly shows that appreciable advances have been made
in the degree of implementation of some safety practices, though there
is still ample room for improvement in order to achieve further reduc-
tion in the risks associated with medication use in hospitals.
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List of participating hospitals and coordinators at each hospital:

Andalusia: M.A. Castro Vida, T. Segura Garcia (Hospital
Universitario de Poniente, El Ejido, Almeria); J.A. Morales Molina,
A.L Caro Cabello (Hospital Universitario Torrecardenas, Almeria);
M.R. Bulo Concellén, M.A. Fernandez Gémez (Hospital Puerta del
Mar, Cadiz); I. Martin Ariza, J.R. Avila Alvarez (Hospital Puerta de Eu-
ropa, Algeciras, Cadiz); A. Bascufiana Quirell, M.A. Jaldo Alba (Hospi-
tal Virgen del Camino, Sanltcar de Barrameda, Cadiz); .M. Gonzélez
Alonso, . Ruiz Muriel (Hospital Virgen de las Montaiias, Villamartin,
Cadiz); I. Pérez Rodrigo, R. Moreno Caballero (Hospital Universitario
Reina Sofia, Cérdoba); A. Cobos, I. Vallejo (Hospital Universitario San
Cecilio, Granada); A. Sinchez Martin, A.M. Ramos Cuadra (Hospital
Universitario Virgen de las Nieves, Granada); B. Tortajada Goitia, J.
Arenas Villafranca (Hospital Costa del Sol, Marbella. Malaga); B.
Guisado Gil, A.C. Orpez Ramirez (Hospital Universitario Virgen del
Rocio, Sevilla); A. Monzdén Moreno, E. Salamanca Rivera (Hospital
Universitario Virgen Macarena, Sevilla); M.D. Gdmez Malpartida, R.
Jiménez Caro (Hospital La Merced, Osuna. Sevilla).

Aragon: C. Bustos Morell, A. Monclis Muro (Hospital de
Barbastro, Huesca); ].M. Turén Alcaine (Hospital de Alcafiiz, Teruel);
P. Gémez Rivas (Hospital Universitario Lozano Blesa, Zaragoza); P.
Mesa Lampr4, E. Rebollar Torres (Hospital Nuestra Sefiora de Gracia,
Zaragoza); E. Martinez Araus, C. Cirujeda Ranzenberger (Centro
Neuropsiquiatrico Nuestra Sra del Carmen, Zaragoza).

Asturias: N. Gonzdlez Sanchez, 1. Zapico Garcia (Hospital
Universitario San Agustin, Avilés); P. Raviiia Fernandez, C. Garcia
del Valle (Fundacién Hospital de Aviles); M.A. Gayoso Rodriguez,
M.]. Liboreiro (Hospital Valle del Nalén, Langreo); ].J. Corte Garcia,
J.A. Gonzalez Sanchez (Fundacién Hospital de Jove, Gijén), L. Alvarez
Alvarez, .M. Yanez Gonzalez (Hospital de la Cruz Roja Espafiola de
Gijén); M. Carbajales Alvarez, L. Velasco Roces (Hospital
Universitario Central de Asturias, Oviedo); L. Macia Fuentes, M.D.
Menéndez Fraga (Hospital Monte Naranco, Oviedo).

Balearic Islands: N. Galan Ramos, M.A. Fernandez Orts (Hospital
de Manacor, Mallorca); C. Estatin Martinez, M. Torres Juan (Hospital
Universitario Son Espases, Palma de Mallorca); M.A. Crespi, M.
Vilanova (Hospital Universitario Son Llatzer, Palma de Mallorca); P.
Morant Garcia, I. Caro Aragonés (Hospital Sant Joan de Deu, Palma
de Mallorca); M. Prats Riera, F. Barcel6 Sansé (Hospital Can Misses,
Ibiza), I. Blasco Mascaré, A. Jiménez Mateo (Hospital Mateu Orfila,
Mahén. Menorca).Canarias: M.A. Velaz Suarez, Y. Hernandez Gago
(Complejo Hospitalario Universitario Insular Materno-Infantil, Las
Palmas de Gran Canaria).

Castile-La Mancha: A. Valladolid Walsh, S. Plata Paniagua (Hos-
pital Universitario de Albacete); G. Romero Candel (Hospital de
Hellin, Albacete); E. Palacios Moya, A. Sanchez Cadena (Hospital
General Universitario de Ciudad Real); J.J. Marquez Nieves, D. Serna
Garcia (Hospital de Tomelloso, Ciudad Real).

Castile and Leon: M. Ubeira Iglesias, X. Garcia Gonzalez (Hospital
Universitario de Burgos); ].J. Ortiz de Urbina Gonzilez, 1. Alvarez
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Fernandez (Complejo Asistencial Universitario de Le6n); J. del Pozo
Ruiz (Hospital San Juan de Dios, Le6n); B. de la Nogal Fernandez,
M. Rodriguez Maria (Hospital El Bierzo, Ponferrada, Ledn); R. Martin
Mufioz, M. Diez Campelo (Hospital Universitario de Salamanca); I.
Marcos Sanchez, C. Olivier Cornacchia (Complejo Asistencial de Se-
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Universitario Rio Hortega, Valladolid); M.L. Paredes Bernaldo Quirés,
C. Gil Valifio (Complejo Asistencial de Zamora).

Catalonia: E. Fernindez de Gamarra Martinez, M.M. Pina Cobos
(Hospital de la Santa Creu i Sant Pau, Barcelona); . Jimenez Lozano,
L. Domenech Moral (Hospital Universitari Vall d'Hebrén, Barcelona);
A. Jiménez Zarate, M. Val Le6n (Institut Catala d'Oncologia, Barce-
lona); A. Ayestaran Altuna, A.J. Fierro Banzo (SCIAS Hospital de Bar-
celona); M.A. Sallent Diaz (Fundacién Puigvert, Barcelona); M.].
Fraile Gallart, M. Clarés Ferret (Hospital Sant Rafael, Barcelona); D.
Serrano Barrena, S. Farguell Garcia (Hospital El Pilar, Barcelona); A.
Andreu Crespo, C. Quifiones Ribas (Hospital Universitari Germans
Trias i Pujol, Badalona, Barcelona); E. Odena Estradé; J. Rodriguez
Codina (Hospital de Sant Bernabé, Berga, Barcelona); E.M. Martinez
Bernabé, A. Solanes Jimenez (Corporacié de Salut del Maresme i la
Selva, Calella, Barcelona); S. Mendiola Garcia, D. Ferrandez Marti
(Consorci Sanitari de I’Anoia, Igualada, Barcelona); M. Urrea Ayala,
M. Duero Adrados (Hospital Sant Joan de Déu, Esplugues de
Llobregat. Barcelona); Q. Moreno Gil, P. Alonso Castell (Fundacién
Althaia de Manresa, Barcelona); M. Estelrich Rossi, S. Perarnau (Hos-
pital Sant Joan de Déu, Martorell, Barcelona); R. Merino Méndez, ].
Delgado Rodriguez (Hospital de Matar6, Barcelona); G. Martinez
Gonzalvo, C. Roure Nuez (Consorci Sanitari de Terrassa, Barcelona);
V. Lois Alvarez, O. Monistrol Ruano (Hospital Mutua de Terrassa, Bar-
celona); J. Aliberas Moragas, T. Cruz Antolin (Parc Sanitari Sant Joan
de Déu. Sant Boi de Llobregat, Barcelona); M. Maroto Hernando, M.
Ribas Giménez (Hospital de I'Esperit Sant, Santa Coloma de
Gramanet, Barcelona); C. Valls Montal, R. Carrera Goula (Consorci
Hospitalari de Vic, Barcelona); M.D. Blanch Sarda, M. Camps Ferrer
(Hospital Comarcal de I'Alt Penedeés, Vilafranca del Penedés, Barce-
lona); A. Pérez Plasencia, M. Coma Punset (Hospital Universitario
Josep Trueta, Gerona); E. Flotats Vidal, F. Riu Roldan (Hospital de
Cerdanya, Puigcerda. Gerona); M.D. Malla Canet, R. Sacrest Giiell
(Hospital Santa Caterina, Parc hospitalari Marti i Julia. Salt, Gerona);
1. Frigola Brunso (Clinica Salus Infirmorum, Banyoles. Gerona); C.
Sanchez Mendoza, P. Rodriguez Perpifia (Clinica Quirdrgica Onyar,
Gerona); J.A. Schoenenberger Arnaiz, A. Morales Portillo (Hospital
Universitario Arnau de Vilanova, Lérida); G. Enrique-Tarancén
Delmads, S. Vieites Urchaga (Clinica de Ponent, Lérida); M.P. Salvador
Collado, M.J. Bueno Dominguez (Hospital Universitari Sant Joan de
Reus, Tarragona); D. Ayago Flores, A. Aranda Domenech (Hospital
Comarcal de Amposta, Tarragona); Y. Llauradé Llauradé, M. Bordera
Bigorra (Hospital Comarcal de Méra d'Ebre, Tarragona).

Extremadura: M. Murillo Izquierdo, S. Campal Donaire (Hospital
Universitario de Badajoz); M.]. Estepa Alonso, E. del Castillo Navio
(Hospital Materno Infantil, Badajoz); I.F. Alejandro Moran, M.C.
Carvajal Barroso (Hospital Perpetuo Socorro, Badajoz); M.C.
Blazquez Vazquez, E. Mateos Rodriguez (Hospital Don Benito-
Villanueva de la Serena, Badajoz); MC. Blazquez Vazquez, E. Mateos
Rodriguez (Hospital Siberia-Serena, Talarrubias. Badajoz); L. Carlos
Ferndndez Lis6n, M.C. Sdnchez Martin (Complejo Universitario
Hospitalario de Caceres). V.G. Martin Avila, B. Pop Csog (Hospital
de Navalmoral de la Mata, Caceres); P. Juan Moreno Alvarez, M.A.
Garcia Martin (Hospital Virgen del Puerto, Plasencia. Caceres).

Galicia: A. Rodriguez Vazquez, M.E. Gonzalez Pereira (Complejo
Hospitalario de Orense); M. Sudrez Berea, H. Esteban Cartelle
(Complejo Hospitalario Universitario Santiago de Compostela).

Madrid: A. Herranz, S. Manrique (Hospital General Universitario
Gregorio Marafién, Madrid); M. Moro Agud, C. Sobrino Jiménez
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(Hospital Universitario La Paz, Madrid); ].M. Caro Teller, A. Cerrada
(Hospital Universitario 12 de Octubre, Madrid); R. Fuentes Irigoyen,
B. Quiroga Ifiigo (Hospital Central de la Cruz Roja San José y Santa
Adela, Madrid); M. Arrieta Loitegui, B. Arce Abaitua (Hospital Infantil
Universitario Nifio Jesds, Madrid); M. Bonilla Porras (Hospital
Fundacién Jiménez Diaz, Madrid); M.]. Lépez Muiioz, O. Bonachia
Naranjo (Hospital Santa Cristina, Madrid); A. Ibafiez Zurriaga, M.
Vinuesa Sebastian (Hospital Universitario de la Princesa, Madrid);
D. Fernandez Redondo, E. del Pozo Garcia (Hospital Psiquiatrico Doc-
tor Rodriguez Lafora, Madrid); M. G. Baldominos Utrilla, .M. Sanchez
Navarro (Hospital Universitario Principe de Asturias, Alcala de
Henares, Madrid); C. Gastalver Martin, C. Capilla Montes (Hospital
del Sureste, Arganda del Rey, Madrid); J.J. Martinez Simén, M.
Pérez Encinas (Hospital Universitario Fundacién Alcorcén,
Madrid); O. Guzén Illescas, P. Gombau Garcia (Hospital La Fuenfria,
Cercedilla, Madrid); M. Gémez Pérez, M.A. Arias Moya (Hospital
Universitario General de Villalba, Collado Villalba. Madrid); M.L.
Sanchez Gregorio, N. Blazquez (Hospital de Guadarrama, Madrid);
S. Sdnchez Suarez, M.1. Barcia Martin (Hospital de El Escorial, San
Lorenzo de El Escorial, Madrid); F.J. Hidalgo Correas, S. Quevedo Te-
ruel (Hospital Severo Ochoa, Leganés, Madrid); A. Garcia Garcia, M.
Gonzalez Contreras (Hospital Universitario Rey Juan Carlos,
Méstoles. Madrid); M.A. Amor Garcia, C. de Caceres Velasco (Hospi-
tal Universitario Infanta Cristina, Parla. Madrid); I. Araque Criado, M.
Blasco Guerrero (Hospital Universitario de Torrején, Madrid); R.
Fernandez Caballero, V. Collados Arroyo (Hospital Universitario In-
fanta Elena, Valdemoro, Madrid).

Murcia: M.J. Blazquez Alvarez, B. Garrido Corro (Hospital
Universitario Virgen de la Arrixaca, Murcia); J. Leén Villar, C. Garcia
Motos (Hospital Universitario Morales Meseguer, Murcia); J. Velasco
Costa, M. Martinez de Guzman (Hospital Psiquidtrico Roman
Alberca. El Palmar. Murcia)

Navarre: M. Sanchez Ruiz de Gordoa, J. Goiii Lopeandia (Centro
San Francisco Javier, Pamplona).

Basque Country: E. Zavala Aizpurua, C. Fontela Bulnes (Hospital
Universitario de Donostia, San Sebastian, Guiptizcoa); M. de Miguel
Cascon, A. Campino Villegas (Hospital Universitario de Cruces,
Baracaldo, Vizcaya); M. Alvarez Lavin, R. Garcia Diez (Hospital
Universitario de Basurto, Bilbao, Vizcaya); E. de la Puerta, S.
Cortiguera (Hospital Cruz Roja Bilbao, Vizcaya); M. C. Alonso
Fernandez, R. Ilardia Lorentzen (Hospital de Gérliz, Vizcaya); O.
Mora Atorrasagasti, O. Ibarra Barrueta (Hospital de Galdakao-
Usansolo, Vizcaya); C. Blanco Garcia, A. Quintana Basterra (Hospital
Universitario Araba, Vitoria).

Valencia: E. Climent Grana, A. Pascual Carrasco (Hospital General
Universitario de Alicante); A. Navarro Catala, R. Manrique Blazquez
(Hospital La Pedrera, Denia, Alicante); A. Navarro Ruiz, C. Matoses
Chirivella (Hospital General Universitario de Elche, Alicante); N.
Bujaldén Querejeta (Hospital General de Elda, Alicante); E. Arroyo
Domingo, C. Devesa Garcia (Hospital Vega Baja de Orihuela, Ali-
cante); F.J. Moreno Morales, L. Pascual Ramirez (Hospital de San
Vicente de Raspeig, Alicante); A. Jover Botella, ]. Fernandez de
Maya (Hospital Universitario de Vinalopd, Alicante); L. Fernandez
Barrientos, I. Blasco Queral (Hospital de Vinaroz, Castellén); M:].
Fernandez Megia, M. Martin (Hospital Universitari i Politécnic La
Fe, Valencia); C.F. Adan Tomas, C.R. Carrasco Amer (Hospital Vithas
Valencia Consuelo, Valencia); B. Al-Raies Bolafios, E. Gras Colomer
(Hospital de Manises, Valencia); F. Gomez Pajares, ]. Giménez
Castellanos (Hospital General de Requena, Valencia); M.]. Merino
Plaza, M.C. Escoms Moreno (Hospital Dr. Moliner, Serra, Valencia).
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