doi: 10.56294/piii2025464

SCT Proceedings in Interdisciplinary Insights and Innovations. 2025; 3:464 %%E;‘;ﬁ
2L~ V:

Category: Applied Research in Health and Medicine

ORIGINAL

Assessment of nurses’ medication problems in relation to their
pharmacological competencies in an Intensive Care Unit of a public hospital
in the city of Rosario in September 2021

Valoracion de la problematica medicamentosa de los enfermeros en relacion
a sus competencias farmacolégicas en una Unidad de Terapia Intensiva de un
hospital publico de la ciudad de Rosario en setiembre de 2021

Ayelén Estefania Plenza ', Sebastian Gabini ', Liliana Ponti

' Universidad Abierta Interamericana Facultad Medicina y Ciencias de la Salud Licenciatura en Enfermeria, Sede Rosario. Rosario,
Santa Fe, Argentina.

Cite as: Plenza AE, Gabini S, Ponti L. Assessment of nurses’ medication problems in relation to their pharmacological competencies
in an Intensive Care Unit of a public hospital in the city of Rosario in September 2021. SCT Proceedings in Interdisciplinary Insights
and Innovations. 2025;3:464.https://doi.org/10.56294/piii2025464

Submitted: 12-09-2025 Reviewed: 27-11-2024 Accepted: 03-01-2025 Published: 05-01-2025
Editor: Emanuel Maldonado

ABSTRACT

Introduction: Pharmacological competence in Nursing is fundamental to guarantee patient safety and
prevent errors related to medication administration, especially in Intensive Care Units (ICU), where
patient conditions demand precise pharmacological management. This study aimed to describe the
assessment of nurses’ medication problems in relation to their pharmacological competencies in an ICU
of a public hospital in the city of Rosario in September 2021.

Methods: A non-experimental, descriptive, cross-sectional and quantitative approach study was
conducted. The population consisted of 27 nurses who met the inclusion and exclusion criteria. For
data collection, a self-administered survey was used, composed of 31 closed questions and one open
question. The instrument was validated by means of a pilot test applied to four nursing supervisors
with experience in ICUs. The results were analyzed exclusively for this specific population.

Results: The nurses surveyed showed a predominance of technical training and expressed
dissatisfaction with the pharmacological training received during their academic stage. Although they
showed interest in continuing education, they pointed out that many of the previous training courses
lacked specific content in pharmacology. Knowledge of general pharmacology reached a level of
correct answers above 75%, while in therapeutic pharmacology the results were favorable for drugs
frequently used in the ICU and regular for those less frequently used. The most relevant problems
identified included pharmacological learning limited to the work environment, individual decisions in
drug preparation and administration, and uncritical execution of medical prescriptions.
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Conclusions: The study evidences the need to strengthen the pharmacological training of nurses, both
in the academic stage and in continuous training, in order to improve safety in the administration of
medications in the UTI. The results underline the importance of integrating educational strategies that
include specific pharmacology content and that encourage a critical and reflective approach in
professional practice. These actions will contribute to prevent errors, optimize the quality of care and
consolidate pharmacological competencies in the nursing team.

Keywords: Nursing; medication problems; pharmacological competencies.
RESUMEN

Introduccién: La competencia farmacoldgica en Enfermeria es fundamental para garantizar la
seguridad del paciente y prevenir errores relacionados con la administracion de medicamentos,
especialmente en Unidades de Terapia Intensiva (UTI), donde las condiciones de los pacientes exigen
un manejo farmacoldgico preciso. Este estudio tuvo como objetivo describir la valoracion de la
problematica medicamentosa de los enfermeros en relacion con sus competencias farmacologicas en
una UTI de un hospital publico de la ciudad de Rosario en septiembre de 2021.

Métodos: Se realizd un estudio no experimental, descriptivo, transversal y de enfoque cuantitativo. La
poblacion estuvo constituida por 27 enfermeros que cumplian con los criterios de inclusion y exclusion.
Para la recoleccion de datos, se utilizd una encuesta autoadministrada de elaboracion propia,
compuesta por 31 preguntas cerradas y una abierta. El instrumento fue validado mediante una prueba
piloto aplicada a cuatro supervisoras de enfermeria con experiencia en UTI. Los resultados se
analizaron exclusivamente para esta poblacion especifica.

Resultados: Los enfermeros encuestados presentaron un predominio de formacion técnica y expresaron
inconformidad con la formacion farmacologica recibida durante su etapa académica. Aunque mostraron
interés en la formacion continua, sefalaron que muchas de las capacitaciones previas carecieron de
contenidos especificos en farmacologia. Los conocimientos en farmacologia general alcanzaron un nivel
de respuestas correctas superior al 75%, mientras que en farmacologia terapéutica los resultados fueron
favorables para los farmacos de uso frecuente en la UTI y regulares para aquellos menos utilizados. Las
problematicas mas relevantes identificadas incluyeron el aprendizaje farmacologico limitado al ambito
laboral, las decisiones individuales en la preparacion y administracion de medicamentos y la ejecucion
acritica de las prescripciones médicas.

Conclusiones: El estudio evidencia la necesidad de fortalecer la formacion farmacologica de los
enfermeros, tanto en la etapa académica como en la capacitacion continua, para mejorar la seguridad
en la administracion de medicamentos en la UTI. Los resultados subrayan la importancia de integrar
estrategias educativas que incluyan contenidos especificos de farmacologia y que fomenten un
abordaje critico y reflexivo en la practica profesional. Estas acciones contribuiran a prevenir errores,
optimizar la calidad del cuidado y consolidar las competencias farmacologicas en el equipo de
enfermeria.

Palabras clave: Enfermeria; problematica medicamentosa; competencias farmacologicas.

INTRODUCTION

2

The use of medication is an essential component of healthcare, especially in critical care units such
as Intensive Care Units (ICUs), where pharmacological management has a direct impact on the patient's
recovery and safety. Nursing, as a fundamental discipline in the administration of medication, plays a key
role in the prevention of medication errors. Although these errors may have various multifactorial causes,
such as failures in prescription, preparation, or administration, they usually position the nurse as the last
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line of defense before the error affects the patient. This responsibility underlines the need for solid
pharmacological competencies among nursing professionals.

Previous studies have documented the inadequacy of pharmacological training during nurses’ academic
training, which influences the occurrence of errors and adverse events. According to Montero Vizcaino et
al. (2017), more than 60% of nurses surveyed in a neonatal unit were unable to identify adverse drug
reactions despite handling commonly used drugs. Similarly, research like that of Vaca Auz et al. (2016)
identified that the most frequent errors in critical care units stem from inadequate administration
techniques and failure to comply with schedules and medical instructions. These findings demonstrate
the direct relationship between the lack of pharmacological knowledge and the occurrence of errors in
professional practice.

The present study aims to analyze the pharmacological competencies of the nurses in an ICU in a
public hospital in the city of Rosario to identify areas of strength and weakness in managing medications
and assess the medication-related problems they face in their daily practice. In a context where
medication administration is a critical task, the nurse's ability to correctly manage therapeutic
pharmacology improves patient safety, strengthens professional practice, and reduces the incidence of
adverse events.

The evaluation is framed within a rigorous ethical and methodological context, guaranteeing the
participants’ confidentiality and the results’ validity. This approach allows for a comprehensive approach
to understanding the impact of academic and continuing education on clinical practice and proposes
strategies to improve pharmacological competencies in nursing. This work seeks to contribute to the
debate on the need to strengthen pharmacological training at the academic and institutional levels to
guarantee safe and quality care in highly complex sectors such as ICUs.

What is the assessment of the medication-related problems of nurses in an Intensive Care Unit about
their pharmacological skills?

General objective

To describe the assessment of medication-related problems of nurses about their pharmacological
skills in an Intensive Care Unit of a public hospital in the city of Rosario in September 2021.

METHODS

Design

In September 2021, a non-experimental, descriptive, cross-sectional, quantitative study was
conducted in the ICU of a public hospital in the city of Rosario.

The study was conducted in an ICU with 13 beds, modern facilities, and furniture. Fifty-four nurses
report to a Head, a Deputy Head, and a Coordinator. The service has internet access, a bibliographic
archive, and authorization for nurses to consult. The medication in the two emergency trolleys has the
containers labeled with the expiration dates.

Participants

The number of nurses in the ICU selected for the study was 54. The inclusion criterion applied to this
group was that they had to have worked there for at least a year, reducing the number of nurses to 47.
Applying the exclusion criteria, eight nurses who had been absent for long periods during the last year,
four who were absent during the instrument application, and eight who did not agree to participate were
excluded. Finally, the study population of 27 nurses who met the criteria was addressed; therefore, the
results can be applied to this population exclusively.

Techniques and instruments

It was decided to use the survey technique using a self-administered questionnaire of our design with
31 closed questions and one open question. The first 24 items made it possible to determine the
pharmacological competencies of the nurses; the initial eight items include the demographic categories
of age and gender and inquire about academic qualifications, updates carried out, and professional
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seniority; and include an open question. The following 16 items reveal the participants’ pharmacological
knowledge using statements with multiple choice answers or a selection of true or false. Finally, eight
statements measure the assessment of medication-related problems of nurses using a Likert-type scale
with three options (frequent, infrequent, and does not happen).

Pilot test

The instrument was tested on four nursing supervisors from the same institution who had worked as
expert nurses assigned to the ICU. Criteria such as understanding the items and the answer options, the
instrument's complexity, the participants’ motivation when answering, and the time taken to complete
the survey were reviewed. It was concluded that the instrument is understandable, easy to apply, and
motivating for those who agree to complete it. This pilot test made it possible to improve the internal
validity of the study. Throughout September 2021, the researcher went to the healthcare center and
interviewed each unit of analysis, explaining the project, inviting them to participate, and explaining the
corresponding ethical considerations. If they accepted, this interview ended with signing the informed
consent and completing the survey on paper.

Ethical considerations

The study was conducted entirely within an ethical context. Its purpose was to fulfill an academic
requirement that was sufficiently explained to the nurses who agreed to take part in it.

Furthermore, permission was obtained from the hospital authorities to collect the data necessary to
meet the proposed objectives.

The participating nurses met the selection and exclusion criteria and were informed of the study's
nature and objective. Before inclusion, they were informed of their right to accept or refuse to
participate and of the possibility of withdrawing from the study if they wished.

The researcher presented the survey to them individually and clarified any doubts they may have had.
Once they had agreed to participate, they signed an informed consent form. The identity of the nurses
and the information they revealed was kept safe by the researcher, who guaranteed anonymity and
confidentiality.

RESULTS

The study population consisted of 27 nurses, the majority of whom were women (71.42%) and had a
homogeneous age distribution.

Twenty-three undergraduate nurses (85.18%) and four nursing graduates represented the level of
academic training. With regard to continuous training, all expressed an interest in training in the problem
and having attended courses, talks, symposia, conferences, or other types of refresher training, but
40.74% of these proposals did not include pharmacological skills.

About professional/work seniority as an adult ICU nurse, 82% of the population has more than 6 years
of experience.
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Graph 1. Professional/work experience as an adult ICU nurse of nurses surveyed in the ICU,
September 2021.
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Source: data collected in the survey.

The nursing team survey reveals a high percentage of seniority in adult ICUs. The results showed a
clear predominance of technical qualifications and training, but only just over half of the training
activities they selected included training in pharmacological skills. The open question in the survey made
explicit the dissatisfaction of nurses about pharmacological training during their respective study
programs: 11 said that what was taught in the training stages was not of a sufficient level; 6 believed
that it is necessary to learn pharmacological skills during the 5 years of the degree course, six thought
that the training is helpful when a nurse teacher leads it. Four said that they had graduated without
having mastered it.

Graph 2. Opinion regarding the learning of Pharmacology during the degree program. Nurses
surveyed in the ICU, September 2021.
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Source: data collected in the survey.

It is worth remembering that Machado de Azevedo et al. (2012) determined in urgent and emergency
units of the East Health District of Goiania - Goias, Brazil - that, out of 37 nurses surveyed, 79.2% reported
that the knowledge of pharmacology acquired during graduation was insufficient for professional practice;
81.1% considered that the content provided and the number of hours dedicated to the subject was
inadequate and 96.2% that the relationship between pharmacology theory and practice was
unsatisfactory. Montero Vizcaino et al. (2017) state that the initial training of health professionals should
be complemented by continuous training during professional practice because training deficits can “affect
knowledge of procedures that should be mandatory in services” and propose that this ongoing training be
implemented institutionally to improve the quality of patient care.
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When knowledge of general pharmacology and therapeutics was evaluated, the following results were
obtained:

Table 1. Absolute frequencies of correct and incorrect answers on general pharmacology and
therapeutics knowledge of nurses surveyed in the ICU, September 2021.

Iltems Correct Incorrect %
Correct
a) Pharmacodynamics and pharmacokinetics (13 268 82 76,35
questions)
b) Inotropics (5 questions) 108 27 80,00
c) Sympathomimetics (4 questions) 95 13 87,96
d) Neuromuscular blockers (4 questions) 85 23 78,70
e) Alpha-2 receptor antagonists (3 questions) 63 15 81,48
f) Antiarrhythmics (1 question) 22 5 81,48
g) Vasodilators (3 questions) 43 38 53,08
h) Corticosteroids (3 questions) 65 16 80,24
i) Neuroleptics (1 question) 12 15 44,44
j) Sedatives and opioids (3 questions) 63 18 77,77
Total/average number of correct answers 824 252 69,41

Source: Author's own creation.

The answers to general pharmacology (pharmacodynamics and pharmacokinetics) are more than 75%
accurate. About therapeutic pharmacology, the results show a high average of correct answers in the
field of sympathomimetic drugs compared to other types of drugs, such as vasodilators and neuroleptics.
It can be interpreted that the higher average of correct answers about the group of medicines commonly
used in the service - particularly adrenaline - is because the management of cardiorespiratory arrest is
one of the most frequent activities in this area; in contrast, the drugs with the highest number of incorrect
answers are not commonly used.
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Graph 3. Percentage relationship of correct and incorrect answers on general and specific
pharmacology knowledge of nurses surveyed in the ICU, September 2021.
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Source: Author's own creation.

In the assessment of drug-related problems in the ICU, the respondents indicated the frequency of
occurrence according to 8 proposed items.

Table 2. Absolute frequencies of assessment of drug-related problems in the ICU. Nurses
surveyed, September 2021.

Frequent Infrequent It doesn't
happen
1. Combines without knowledge of 5 13 9
interaction
2. Contaminates preparation and 0 18 9
administration
3. Ignores adverse/side effects 9 17 1
4. Does not seek information when in 1 17 9
doubt
5. Limited information is used 8 15 4
6. Limited to medical indication 11 11 5
7. Individual competence of the nurse 19 6 2
8. Obtaining knowledge on the job 23 4 0
Totales 76 101 39
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Source: Author's own creation.

Regarding the occurrence of problems without discrimination, a minority could be observed in the “do
not happen” category.

Graph 4. Percentage occurrence of assessment of drug-related problems in the ICU. Nurses
surveyed, September 2021.
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Source: Author's own creation.

The percentage of responses from the nurses surveyed regarding the assessment of medication-related
problems in the ICU clearly shows the predominance of frequent occurrence about the individual decisions
made by professionals in the preparation and administration of medication (70.37%) and in obtaining
knowledge about pharmacology exclusively in the workplace (85.18%). No less important is the frequent
problem of nurses uncritically limiting themselves to medical indications (40.74%). Learning
pharmacological management in the workplace can leave out specific information on adverse effects and
drug interactions. Montero Vizcaino et al. (2017) determined that most nurses in a Neonatology
department knew the medications they commonly used, but 62.5% could not identify adverse reactions.
Vaca AUz et al. (2016) determined that, out of 26 adverse events detected over 30 days, all the events
were potentially preventable, and the majority were the result of poor technique when administering
the medication and failure to comply with the schedule and medical indications. Molina Gomez et al.
(2019) affirm that consolidating pharmacological competencies in nursing would prevent adverse events
caused by errors in medical prescription.

Graph 5. Detailed percentage breakdown of assessment of medication-related problems in the
ICU. Nurses surveyed, September 2021.
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Source: Author's own creation.
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CONCLUSIONS

The nurses surveyed showed a predominance of technical training and good work/professional
seniority in the adult ICU. They expressed broad dissatisfaction with the skills built up during their
academic training. They called for a more significant workload and a more significant presence of nursing
issues in the teaching orientation of the courses. Although they expressed an interest in training in
pharmacological issues and having attended courses, talks, symposia, conferences, or other forms of
updating and continuing education, many of these proposals did not include pharmacological
competencies.

The general pharmacology assessment had a good level of correct answers. The therapeutic
pharmacology test had a good level of correct answers in the group of sympathomimetic active
ingredients, in the group of alpha-2 receptor antagonists, in the group of antiarrhythmics, in the
management of corticoids, in the group of inotropic drugs, in the group of neuromuscular blockers and
the group of sedatives and opioids. In contrast, the average number of correct answers was low for the
group of vasodilators and neuroleptics. This performance correlates with the medication used most and
least frequently in the service. In assessing medication-related problems in the ICU, according to 8
proposed items, only 35% of the opinions rated them as frequent; the rest thought that they did not
happen or were infrequent. The individual decisions made by professionals in the preparation and
administration of medication were considered the most frequent medication-related problem, followed
by the habit of obtaining knowledge about pharmacology exclusively in the workplace.

A suggestion for the present experience can be drawn from the opinion of the professionals regarding
the level of training obtained during the degree course and the need to update, deepen, and extend the
pharmacological subject matter of the curriculum until the end of the degree course, including the
scheduling of specific institutional training in the health effectors. One finding that emerges is the
proposal to construct an interdisciplinary medication use system to improve patient safety and support
the healthcare team in the personal and professional exposure resulting from professional practice in
these critical sectors.
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