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Abstract
Background  Enforcing practice standards for cardiac monitoring in intensive care units (ICUs) has been shown to 
reduce misdiagnoses and inappropriate interventions. Continuous professional development (CPD) programs are 
committed to aligning clinical practices with recommended standards. The crucial initial phase in CPD development 
involves assessing the training needs of the targeted population.

Objective  To assess the training needs of ICU nurses in cardiac monitoring. The overarching goal was to formulate a 
focused Continuous Professional Development (CPD) program geared towards implementing standard practices in 
cardiac monitoring.

Methods  This study employed a generic qualitative approach with a descriptive design, utilizing interviews and 
focus groups from July to September 2018. Involving 16 ICU nurses. Content analysis was employed, encompassing 
transcription, fluctuant and iterative reading, unitization, categorization, coding, description, and interpretation.

Results  All nurses recognized cardiac monitoring’s importance in the ICU but reported barriers to its effective 
implementation which were related to factors that could addressed by a CPD as insufficient knowledge and 
skills. Training needs were identified in both clinical and technical aspects, with recommendations for practical 
and theoretical activities and e-learning strategies. Barriers related to organizational aspects (equipment and 
communication within the healthcare team) were also mentioned.

Conclusion  ICU nurses presented clear and specific training needs related to cardiac monitoring as knowledge, 
skills, and competencies. Other organizational aspects were also reported as barriers. Addressing these learning 
needs through targeted CPD aligned with organizational initiatives can contribute to enhancing the quality of cardiac 
monitoring practices in ICUs.
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Introduction
Introduced in hospital units 60 years ago, cardiac moni-
toring has undergone significant evolution propelled 
by technological advancements. This evolution has 
expanded its goals beyond simple heart rate detection 
now encompassing detection and recording of complex 
arrhythmias, identification of conditions leading to fatal 
arrhythmias like prolonged QT intervals and playing a 
crucial role in detecting myocardial ischemia [1–3].

Early identification of cardiac rhythm disorders 
improves patient care and safety outcomes [4–5]. How-
ever, the last American Heart Association guideline 
underscores the persistent issue of inappropriate use or 
underuse of cardiac monitoring in Intensive Care Unit 
(ICU) settings revealing a striking inconsistency between 
scientific recommendations and their application in clini-
cal practice [6].

Nurses play a vital role in utilizing cardiac monitoring 
within the ICU setting, bearing responsibility for both 
technical aspects of monitoring and the clinical judg-
ment and decision-making upon data interpretation 
[7–9]. Unfortunately, studies indicate a prevalent misuse 
and underutilization of this technology by nurses [4, 6, 7] 
diminishing its potential to guide clinical decision-mak-
ing [7–11] that can be explained partially by their lack of 
essential knowledge and expertise in cardiac monitor-
ing [10–11]. Common problems in monitoring include 
improper electrode positioning, inadequate skin prepara-
tion, failure to document and notate electrocardiographic 
changes, and lack awareness about indications for cardiac 
monitoring. However, challenges extent beyond technical 
concerns, encompassing overuse of arrhythmia monitor-
ing, underuse of QT interval and ST-segment monitoring 
in specific patients’ groups, alarm fatigue, misdiagnoses, 
and poor documentation– all contributing to negative 
impacts on patient outcomes [6, 12–14]. Additionally, 
nurses express a lack of confidence in identifying and 
interpreting electrocardiographic rhythms, thus impact-
ing their ability to provide optimal interventions [15–16]. 
These issues are directly linked to patient morbidity and 
mortality [17–18].

In 2004, the American Heart Association (AHA) Coun-
cils on Cardiovascular Nursing, Clinical Cardiology, Car-
diovascular Diseases in the Young, and the International 
Society of Computerized Electrocardiology collaborated 
to establish a consensus on standard practices in car-
diac monitoring, aiming to enhance the overall quality 
of care [12]. This consensus emphasizes the importance 
of professional training programs to ensure the adoption 
of optimal practices in cardiac monitoring. These pro-
grams should cover competencies, reflecting practical 
skills related to monitoring settings, the recognition of 
changes in the electrocardiogram (including arrhythmias 
and alterations in ST and QT segment morphology), as 

well as aspects related to event interpretation, communi-
cation, and documentation [3–4].

An educational initiative with higher likelihood of 
enhancing the integration of the standard recommen-
dations into the clinical practice with long-term knowl-
edge retention, enhanced ability to incorporate acquired 
knowledge into daily routines, is typically embodied 
in the strategy of Continuous Professional Develop-
ment (CPD). CPD is a unique human resource develop-
ment strategy aimed at facilitating workforce readiness, 
adaptation to technological advancements, and ongoing 
knowledge enhancement. In the context of cardiac moni-
toring, this commitment translates to improved patient 
outcomes.

Blais & Hallée (2003) [19] underscore the significance 
of actively involving staff members who are the focus 
of Continuous Professional Development (CPD) train-
ing through the training needs elicitation process. This 
approach aims to shape a more effective assessment, 
maximize training outcomes, and minimize resistance to 
change.

Barriers frequently arise from assessments of train-
ing needs and play a pivotal role in creating the identi-
fied gaps between current reality and desired outcomes. 
It is imperative to pinpoint barriers that a CPD can 
address. Barriers related to organizational structure are 
also important and require attention, but through dif-
ferent interventions, such as administrative decisions. 
Effectively addressing CPD training needs alongside 
organizational issues facilitates bridging the gap between 
expectations and the current reality.

Blais & Hallée (2003) [19] emphasize the critical role 
of active involvement of staff members throughout the 
entire CPD training process, placing particular empha-
sis on the early planning phases that commence with the 
identification of training needs. This inclusive approach 
is designed to enhance the effectiveness of assessments, 
optimize training results, and minimize resistance to 
change. Recognizing that barriers often emerge during 
the assessment of training needs; these barriers play a 
pivotal role in illuminating the gaps between the current 
state and desired outcomes. While CPD can effectively 
address several barriers it is crucial to note that barriers 
associated with organizational structure may also hold 
significance, and require distinct interventions, such as 
administrative decisions. In pursuit of translating knowl-
edge and skills into effective clinical practice, it becomes 
paramount to simultaneously focus on addressing both 
CPD training needs and organizational challenges. This 
integrated strategy serves as a deliberate approach to 
bridge the gap between anticipated expectations and the 
existing reality. The overarching objective of this compre-
hensive strategy is to facilitate a smoother integration of 
training initiatives within the organizational framework, 
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ultimately fostering a more cohesive and effective clinical 
practice.

Recognizing that (1) The assessment of training needs 
is essential for the development of an effective CPD 
program; and (2) An intentional and critical analysis of 
experience related to the situation gaps allows to iden-
tify barriers; [20], the main objective of this qualitative 
study was to identify the training needs of ICU nurses 
in cardiac monitoring, through the exploration of their 
experiences, identification of barriers hindering the 
implementation of standard practices, and an under-
standing of their preferences in cardiac monitoring 
training. The overarching goal of the study was to obtain 
subsides for supporting the proposal of a targeted CPD 
aimed at facilitating the adoption of standard practices in 
cardiac monitoring by ICU nurses.

Methods
Design
This study used a generic qualitative design with a quali-
tative description approach (Kahlke, 2014) [21]. Accord-
ing to Sandelowski (2000) [22] a qualitative description is 
defined as research designed to produce a low inference 
description of a phenomenon. The qualitative description 
attempts to minimize inferences made in order to remain 
“closer” to the original data. The steps of data collection 
were guided by the COREQ check list [23] (see Annexes).

This study, carried out from July 2018 to September 
2018, marks the initial step of a broader research project 
dedicated to producing a targeted CPD. However, faced 
to the challenging circumstances posed by the COVID-
19 pandemic on research resources, there was a pri-
oritization of advancing the design of the CPD before 
releasing the results of the initial study phase.

Study setting
This study was conducted at the Hospital de Clínicas 
(HC) of Universidade Estadual de Campinas (Unicamp), 
a university Hospital with over 400 beds situated in the 
southeastern Brazil. The hospital has a total of 62 ICU 
beds distributed across five adult ICUs: Coronary Care 
Unit, Trauma, Transplant, Neurological and General. All 
the ICU within the hospital were considered in this study. 
This hospital serves as a reference point for a population 
exceeding 3.5 million inhabitants. Its mission to revolves 
around providing public health care of medium and high 
complexity while concurrently promoting the develop-
ment of science and education with a commitment of 
safety, quality, respect, and sustainability [24].

Study participants
For the recruitment phase, information about the ongo-
ing study was disseminated among 50 eligible nurses in 
the targeted ICUs. The communication was facilitated 

through their supervisors and ICU group on a social net-
work site. Inclusion criteria comprised: (1) Being a Reg-
istered Nurse (RN); and (2) Possessing a minimum of 
two years of experience in ICU. This criterion aligns with 
Benner’s Novice to Expert Model, considering nurses 
with at least two years of experience to be at the compe-
tent level, capable of prioritizing tasks based on their past 
experiences [25].

The 20 nurses demonstrating interest to participate 
received a letter providing a detailed overview of the 
research and information about the primary investi-
gator (ACBSG). They were encouraged to contact the 
researcher to schedule a meeting.

The study sample ultimately comprised 16 nurses, 
including both bedside nurses and nurse supervisors. As 
the training needs may be perceived differently based on 
the individuals expressing them, it was essential to con-
sult a broad spectrum of people for a comprehensive 
understanding. The recruitment was interrupted when 
the saturation criterion, indicating that the data obtained 
became redundant, was satisfied [26].

Data collection
Initially, the focus group strategy was chosen as the pri-
mary method for data collection. Focus groups, charac-
terized by group interviews emphasizing communication 
and interaction between research participants serves to 
explore participant’s knowledge and experiences on a 
specific topic, delving on perceptions, beliefs, and atti-
tudes [27]. Typically, according to Kitzinger (1995) the 
ideal group size falls between four and eight participants, 
fostering rich exchanges and assuring active participation 
from all individuals [27]. However, resource constraints, 
particularly the challenge of freeing up more than one 
nurse during the same shift, compelled us to reduce the 
number of participants in each group. Consequently, five 
groups were formed, with two to four nurses in each, 
totaling 14 nurses. Despite the smaller sample size in the 
focus groups, as compared to the literature recommenda-
tions, we chose to retain this strategy acknowledging its 
potential advantages, as the detailed and nuanced con-
versations fostering more meaningful interactions among 
participants [27]. This decision is aligned with our goal 
of obtaining qualitative insights rather than seeking gen-
eralizability through statistical representation. To both 
validate and deepen our understanding of the CPD train-
ing needs of the ICU nurses, two face-to-face individual 
interviews were conducted [28]. This decision aimed to 
create a more intimate setting, providing participants 
with the opportunity to express personal views in-depth. 
By combining both methods, our goal was to achieve a 
comprehensive understanding of the training needs of 
ICU nurses, capturing the breadth of group dynamics 
and the depth of individual perspectives.



Page 4 of 10Carolina B. de S. Giusti et al. BMC Nursing           (2024) 23:82 

All the sessions were conducted in a private room 
within the ICU ensuring utmost privacy and confi-
dentiality with participants only. Each session, lasting 
up to 30  min, was audiotaped, and led by the primary 
investigator (ACBSG), a female RN, MSc, PhD candi-
date (ACBSG) who underwent training provided by the 
research supervisors for effective data collection.

The focus groups and interviews followed a semi-struc-
tured format with questions formulated based on a litera-
ture review on the nurses’ experiences and the barriers 
encountered in cardiac monitoring practice. This ques-
tion guide was submitted to face validity by two experts 
in ICU research (Fig.  1) and was centered on the ICU 
nurses’ daily work [29].

Data collection adhered to key principles of qualitative 
studies: providing appropriate spaces, ensuring the con-
fidentiality of records, and using guided questions with 
clear explanations about the study objectives before com-
mencement [30, 31]. A neutral distance was maintained 
by the primary researcher conducting the interviews to 
prevent personal opinions from influencing the data 

collection. Upon conclusion of the individual interview 
or focus group, nurses provided the following informa-
tion: age (years), sex (male/female) and length of experi-
ence as RN and in ICU (years).

Data analysis
The data underwent a content analysis following a struc-
tured sequence: transcription of each recording, fluctu-
ant and iterative reading, unitization, categorization, 
coding, description, and interpretation. The confirmabil-
ity of data was ensured by the neutrality of the primary 
investigator conducting data collection making sure that 
the findings were shaped exclusively by the respondents 
and not by the researcher bias. Transcripts underwent 
two reviews by three different researchers, guarantee-
ing through scrutiny and minimizing potential bias. In 
adherence to analyst triangulation aimed at enhanc-
ing credibility, the initial content analysis performed by 
the primary investigator (ACBSG) was cross-verified by 
two other researchers (MCG, MEC) [32–33]. To meet 
the criteria of dependability, an external researcher not 
involved in the initial analysis (JFG) assessed the find-
ings and data interpretation. Finally, to ensure accuracy 
and reliability, after the formation of primary codes, 
the content analysis was scrutinized in light of partici-
pants’ comments. Data saturation was achieved revealing 
key themes that include: Importance and use of cardiac 
monitoring in the daily work; Barriers categorized into 
training needs and organizational aspects (each further 
divided into two subcategories) and Preferences in train-
ing strategies and delivery modes (Fig. 2).

Fig. 2  Categories and subcategories emerging from the content analysis

 

Fig. 1  Questions guiding the Focus Groups and Interviews
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Results
Study participants included registered nurses (RN) (n = 
13) and nurse supervisors (n = 3), predominantly female 
(94%), with an average age of 37.7 years. On average, par-
ticipants had 12.9 years of experience as a RN and 7.7 
years in the ICU.

In the upcoming section, we delineate the three over-
arching categories derived from the analysis of interviews 
and focus groups. The excerpts of participants’ state-
ments presented are freely translated from the original 
Brazilian Portuguese.

Category 1: importance and use of cardiac monitoring in 
the daily work
All nurses acknowledged the importance of cardiac 
monitoring in their daily work in ICU. Due to the criti-
cal condition of ICU patients, nurses perceive cardiac 
monitoring as a crucial tool for early detection of car-
diac rhythm abnormalities and subsequent intervention. 
Given their continuous presence at bedside, they view 
themselves as the most suitable professionals for this 
monitoring.

Nurse-16“I believe it (cardiac monitoring) is 
extremely important, it guides interventions and 
provides insight into the patient’s clinical condi-
tion…I think it is important for the nurse to know 
that because with cardiac monitoring and proper 
dynamics evaluation, we can even predict complica-
tions…”.
Nurse-9“It is important for the critically ill patient 
in the ICU, that you assess them in real time, there, 
moment by moment, frequent…”.
Nurse-13“The nurse’s role is fundamental in car-
diac monitoring, because as we spend most of our 
time with patients, especially in the ICU. We are the 
ones who observe the monitor for any morphologi-
cal changes. We are the ones who initiate the entire 
team…”.

However, the majority of nurses stated that they did not 
adhere to a specific protocol for the practice of cardiac 
monitoring, often relying on automatic or routine prac-
tices. For instance, the lead DII was commonly used for 
all patients without a clinical judgment of its adequacy.

Nurse-9“Here, we use lead D2 in all patients…”.

Category 2: barriers
Despite recognizing the significance of cardiac monitor-
ing, nurses highlighted various barriers to its effective 
implementation which were classified into two subcat-
egories: those related to factors possibly addressed by 

a CPD and the other ones, related to organizational 
aspects. Those concerning more specifically train-
ing needs were divided in Lack of knowledge & skills in 
equipment use and, Lack of knowledge on rhythms & 
documentation. The barriers related to organizational 
aspects were further divided in Environmental factors 
and, Communication breakdowns within the teamwork.

Subcategory 2.1: training needs

Lack of knowledge & skills on equipment use
Addressing barriers, nurses highlighted lack of knowl-
edge and skills for effectively handling the monitor, 
particularly when dealing with new equipment. They 
expressed a lack of formal training during the introduc-
tion of new technologies, relying on mutual support to 
bridge this training gap.

Nurse-9“There is no formal training when new 
equipment arrives, (so) we’re learning a little bit 
every day.”
Nurse-14“We know there is a lack of knowledge and 
training in new technologies, and we learn from each 
other every day.”

Additionally, nurses emphasized the insufficient knowl-
edge and skills in setting alarms properly. Generally, they 
rely on default criteria, and if specific adjustments are 
necessary based on the patient’s condition, physicians are 
typically responsible for making those changes. Nurses 
also noted a common practice of adjusting alarm settings 
to minimize false alarms, thereby reducing their own 
stress levels. They recognized that this inappropriate use 
of cardiac monitoring could heighten risks to the patient.

Nurse-5“The machines have alarms; but nurses 
don’t set them, it’s the physicians who do. Most 
alarms are either in a standard configuration or 
adjusted to minimize alarm stress in ICU, rather 
than being tailored to the individual needs of the 
patients based on their pathophysiology.”

Lack of knowledge on rhythms & nursing documentation
Nurses overwhelmingly expressed a lack of knowledge in 
recognizing various types of rhythm disorders and strug-
gled with proper documentation of these abnormalities. 
They voiced concerns about the absence of standard-
ized documentation to guide them in improving cardiac 
monitoring practices. Documentation was typically per-
formed only when significant events or interventions 
took place. The nurses identified barriers to documenta-
tion, including insufficient time and understaffing.
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Nurse-12–“I struggle to recognize the cardiac arrest 
rhythms.”
Nurse-9“I document cardiac monitoring only when 
a significant event occurs.”
Nurse-12“document only if there is an intervention; 
if it is a self-resolving alteration, I don’t record any-
thing.”
Nurse-14“In my routine, I don’t register anything if 
there is no noticeable alteration.”
Nurse-5“There is no specific protocol for nursing 
documentation about cardiac monitoring/ arrhyth-
mias…”.

Subcategory 2.2 Organizational
Environmental factors
Nurses highlighted problems with equipment mainte-
nance, pointing out that technical issues with the monitor 
often take a considerable amount of time to be addressed. 
Additionally, the repaired equipment frequently exhibits 
limitations in monitoring quality.

Nurse-2“Maintenance is logistically time-consum-
ing and most of the time, no cables or spare parts are 
available.”

Another environmental factor contributing to chal-
lenges was the non-compliance with the existing protocol 
guiding the local practices in cardiac monitoring. Some 
nurses have demonstrated a lack of awareness regard-
ing an existing protocol, while others appear not to feel 
accountable for consulting it.

Nurse − 1“We have a protocol, but we don’t worry 
about implementing it in practice.”
Nurse− 2 “We have an intranet protocol, but we 
don’t use it, it is just there to say it exists.”

Communication breakdowns in the Teamwork
Nurses underlined communication issues within the 
healthcare team. It was observed that various healthcare 
professionals informally adjust, set, or change alarms 
without notifying the nursing team. The absence of an 
implemented protocol contributes to the use of diverse 
criteria for alarm settings. Physicians were identified as 
the primary professionals making these changes, seldom 
communicating them to the nurses.

Nurse– 8“We encounter difficulties communicating 
with the doctors, so I don’t set alarms, they do. They 
never discuss it with us.”
Nurse − 7“There is no point in studying protocols if 
the doctors are the only ones who set the alarms…”.

Category 3: preferences in training strategies and delivery 
modes
Nurses unanimously emphasized the critical need for 
training in cardiac monitoring, encompassing electro-
cardiographic interpretation and the identification of 
rhythm disorders.

Nurse − 14“We really need electrocardiographic 
training, I don’t know how to recognize the different 
rhythms, I have to be honest.”
Nurse − 6“We have never been trained for this; I 
didn’t even know there is an AHA cardiac monitor-
ing guideline. It would be great to be trained.”
Nurse − 16“Would be great to know the 2017 AHA 
guideline, I never heard about it, it would also be 
nice to know the correct technique.”

When asked about the preferred mode of intervention 
delivery for long-term cardiac monitoring training, all 
nurses stressed the importance of a combination of theo-
retical and practical activities. However, opinions were 
divided on the optimal theoretical training strategy. Most 
mentioned a preference for E-learning strategies com-
bined with face-to-face interventions. Opinions diverged 
on whether to undertake the training during or outside 
working hours.

Discussion
This study aimed to assess the training needs of ICU 
nurses for the development of a CPD, focusing on imple-
menting standard practices in cardiac monitoring in 
within a Brazilian university hospital. The identification 
of training needs involved the elicitation of their experi-
ence, understanding perceived barriers and considering 
preferences in training. The study followed a CPD frame-
work as outlined by Blais & Hallé (2003).

Blais & Hallée (2003) [19] highlight the common prac-
tice of proposing training activities before establishing 
a clear definition of the underlying problem and its eti-
ology, that is, the training needs. Making an analogy of 
the practical problem to be solved to a “symptom,” they 
emphasize the importance of understanding the factors 
contributing to its manifestation. In the context of inade-
quate cardiac monitoring by ICU nurses, root causes may 
involve a lack of knowledge or updates, personal barriers 
like motivation deficiencies, and environmental factors 
such as unfavorable conditions or outdated equipment.

A comprehensive analysis of the indicator and its 
underlying factors is crucial not only for identifying 
training needs but also for recognizing issues that go 
beyond training solutions. Administrative corrections, 
often part of the recommended interventions, become 
apparent through this analysis.
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Our data strongly align with Blais & Hallée’s assertions. 
Despite acknowledging the critical importance of optimal 
cardiac monitoring for critically ill ICU patients, nurses 
in this study conceded that the quality of their practice of 
cardiac monitoring fell short of recommended standards, 
thus confirming the existence of the problem or “symp-
tom” to be addressed.

Various barriers were identified as contributors to 
the disparity between the established standards and the 
actual practice in cardiac monitoring. Most of the barri-
ers were related to training needs.

Nurses strongly emphasized deficiencies in both equip-
ment use and knowledge on rhythms and nursing docu-
mentation. In the complex environment of caring for 
critically ill adult patients within a highly technological 
setting, where the integration of equipment and tech-
nology poses challenges in nurses’ daily responsibilities 
[34], deficiencies in both equipment use and knowledge 
of rhythms and nursing documentation become increas-
ingly evident. The ongoing evolution of technology, while 
bringing numerous benefits, also presents challenges, 
acting as a barrier to the effective handling and opti-
mal utilization of these tools [8]. Even experienced ICU 
nurses, without continuous training, may encounter diffi-
culties related to technology, leading to the underutiliza-
tion of tools, misinterpretation of data, and potentially 
impacting the quality of person-centered care [5, 34–36]. 
This emphasizes the crucial role of a CPD in addressing 
these gaps. In this context, CPD should not only cover 
fundamental standards of monitoring and their adapta-
tion to specific patient clinical conditions, it should also 
function as a strategic solution to navigate and overcome 
the intricate challenges in the technological healthcare 
landscape.

Still in relation to equipment, our data indicate that 
nurses are confronted with difficulties on appropriately 
setting alarms when managing monitors. This task, inte-
gral to equipment use, seems to present an additional 
hurdle for them. Ensuring effective alarm settings is 
crucial to prevent false or non-actionable alarms, main-
taining their primary purpose of promptly detecting 
abnormalities without disrupting patient care. False 
alarms triggered in the absence of proper cardiac moni-
toring can negatively impact patients’ well-being by noise 
disturbances and delayed staff response times due to 
alarm fatigue [37–39]. Since 2007, the ECRI Institute has 
consistently identified alarm-related risks among the top 
health technology hazards, underscoring the potential 
dangers associated with medical devices. They advocate 
for improving alarm settings as a key step in minimizing 
the likelihood of patient adverse events [40].

To optimize patient safety, alarms should be tailored 
to the individual’s clinical condition, considering fac-
tors such as the presence of arrhythmias or a low heart 

rate, and also accounting for potential technical issues 
[41]. The practice of alarm personalization is crucial for 
minimizing alarm-related risks but requires preparation, 
knowledge, and continuous training of ICU profession-
als [6]. A CPD planning must include a multi-method 
approach to enhance the safety of alarm systems [42–45].

Our findings highlight a prevalent perception of insuf-
ficient knowledge among nurses regarding electrocardio-
graphic interpretation and abnormalities identification. 
This knowledge gap is crucial as ICU patients frequently 
encounter clinical conditions that may lead to new-onset 
or worsening cardiac arrhythmias, potentially resulting 
in hemodynamic impact and life-threatening situations. 
Consistent with our results, studies indicate a significant 
challenge in promoting nurses’ knowledge in electrocar-
diographic interpretation, with the additional difficulty of 
maintaining this knowledge in daily clinical practice [46]. 
To address these issues, a CPD should encompass a com-
prehensive training on electrocardiographic interpreta-
tion with a specific focus on its clinical application as well 
as the integration of a scenario-based learning to simu-
late real-life cases, allowing nurses to practice identifying 
and responding to cardiac arrhythmias. Regular updates 
and refresher courses can ensure continuous learning 
and proficiency in electrocardiographic interpretation.

Difficulties in the documentation of cardiac monitor-
ing was a point also frequently highlighted by the nurses. 
Cardiac monitoring documentation involves not only 
identifying cardiac rhythm but also comprehensively 
documenting abnormalities, their impact, and interven-
tions. Electrocardiographic readings’ documentation is 
crucial for accurate diagnosis and effective treatment. 
The American Heart Association’s (AHA) standards of 
practice for electrocardiographic monitoring emphasize 
documenting waveforms on admission or during events, 
details of arrhythmias, interventions (before, during, 
after), leads used, outcomes, and abnormalities [6]. Thus, 
nursing documentation is undeniably critical for ensur-
ing continuity of care and patient safety, as well as for 
insurance purposes, clinical decision-making, and vari-
ous other relevant situations. Therefore, it is paramount 
that a CPD includes training on a standardized proce-
dure of documentation to ensure quality throughout the 
cardiac monitoring process [37, 47–48].

Regarding their expectations for cardiac monitor-
ing training, in addition to content specifications, 
nurses emphasize characteristics of a suitable CPD. This 
includes a learner-centered approach focused on moti-
vation from both personal and employment-related 
perspectives, incorporating theoretical and practical 
activities delivered through asynchronous e-learning and 
hands-on strategies.

Providing training to nurses in a critical activity such 
as cardiac monitoring in the ICU is paramount, primarily 
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for ensuring the quality and safety of care and improv-
ing patient outcomes. Additionally, this training serves 
as a source of empowerment for nurses, enhancing their 
clinical competencies and fostering leadership within the 
interdisciplinary team [49–50].

As a result, to address these issues a CPD based on 
holistic approach to learning incorporating concrete 
experiences, reflective observation, abstract conceptual-
ization, and active experimentation seems to be a good 
avenue for those nurses.

Experiential learning, involving applying knowledge 
and skills to real-world scenarios could be particularly 
beneficial for cardiac monitoring, as it allows nurses 
to directly apply what they learn to the challenges they 
encounter in their clinical practice [51]. Through con-
crete experiences allowing reflective observation, 
abstract conceptualization, and active experimentation 
a deeper understanding and retention of information 
can be promoted what is crucial for nurses who need to 
apply their knowledge quickly and accurately in dynamic 
healthcare settings [51–52].

A pedagogical strategy promoting active engagement 
is likely to enhance motivation. As nurses mentioned, 
they even know the existence of a protocol for the cardiac 
monitoring but did not feel compelled to use it. Moti-
vated and engaged nurses are more likely to apply their 
learning in their daily practice [53].

An interesting approach to address these points could 
be a CPD based on the principles of Kolb’s Theory of 
Experiential Learning, that is based on expanding on 
the professional experience. This well-rounded method 
aligns with the diverse challenges in the knowledge trans-
lation of standard cardiac monitoring practice.

Moreover, the principles of Kolb’s Theory of Experien-
tial Learning are aligned with nurses’ expectations. The 
methods based on this theory can accommodate diverse 
learning styles, making it suitable for various educational 
formats. This flexibility allows for a blend of asynchro-
nous e-learning and hands-on strategies, catering to the 
varied preferences and schedules of nurses.

It is noteworthy that along with training needs, our 
data indicate that environmental factors served as well 
as impediments to the implementation of standard prac-
tices. Nurses particularly highlighted equipment-related 
issues such as monitor quality and maintenance, as well 
as the absence of practice standardization in protocol 
development and implementation. Another notewor-
thy concern was the communication within the inter-
disciplinary team regarding these practices. A CPD, 
even when tailored to the population’s needs, may prove 
ineffective in translating knowledge into action if these 
organizational aspects function as barriers. Addressing 
these issues requires increased involvement from man-
agers, supervisors, and interdisciplinary collaboration to 

facilitate the knowledge translation of standard practices 
in cardiac monitoring in clinical settings [54]. Tackling 
these organizational aspects in conjunction with a CPD 
is imperative for a comprehensive and effective approach.

Conclusion
ICU nurses presented clear and specific training needs 
related to cardiac monitoring as knowledge, skills, and 
competencies. Other organizational aspects were also 
reported as barriers. Addressing these learning needs 
through targeted CPD aligned with organizational initia-
tives can contribute to enhancing the quality of cardiac 
monitoring practices in ICUs.

Abbreviations
AHA	� American Heart Association
CPD	� Continuous Professional Development
ICU	� Intensive Care Units
KT	� Knowledge Translation

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12912-024-01742-1.

Supplementary Material 1

Acknowledgements
Nurses and the professionals who supported the steps of this study.

Author contributions
All authors read and approved the final manuscript. ACBSG - Responsible for 
the conception of the study, design of data collection and for the acquisition, 
analysis, or interpretation of data for the article. Drafted the first and final 
version of the article. MEC - Co-supervisor of ACBSG. Contributed to the 
design of the study and to the interpretation of data for the article. Revised 
the article critically for important intellectual content. Approved the version to 
be published. EMO co-author. Contributed on data analysis and interpretation. 
Substantively revised the article. Approved the version to be published. JFG 
Co-author. Contributed on data analysis and substantively revised the paper 
revised it critically for important intellectual content. Approved the version 
to be published. MCBJG - Supervisor of ACBSG. Have made a substantial 
contribution to the concept and design of the article; to the analysis and the 
interpretation of data. Revised the article critically for important intellectual 
content; Approved the version to be published.

Funding
FAEPEX– Fundo de apoio ao ensino, à pesquisa e à extensão–Campinas-SP.
University Brazilian financial support.

Data availability
Not applicable. The datasets used and/or analyzed during the current study 
are available from the corresponding author on reasonable request.

Declarations

Ethics approval
The study was approved by a local ethical committee for research involving 
human beings at Medical Sciences University (cardiac monitoring - Unicamp 
under CAAE # 90797818.8.0000.5404), all experiments were performed 
in accordance with relevant guidelines and regulations, methods were 
carried out in accordance with relevant guidelines and regulations, after 
its endorsement by the hospital’s direction. Nurses were provided written 
informed consent with details on the study from all subjects after been 
informed about its objectives and assured that their participation was 

https://doi.org/10.1186/s12912-024-01742-1
https://doi.org/10.1186/s12912-024-01742-1


Page 9 of 10Carolina B. de S. Giusti et al. BMC Nursing           (2024) 23:82 

voluntary. The ICU nursing director and the participants were informed 
that feedback would be offered later during the development of the KT 
intervention.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 16 February 2023 / Accepted: 17 January 2024

References
1.	 Drew BJ, Pelter MM, Brodnick DE, Yadav AV, Dempel D, Adams MG. Compari-

son of a new reduced lead set ECG with the standard ECG for diagnosing car-
diac arrhythmias and myocardial ischemia. J Electrocardiol. 2002;35(4):13–21.

2.	 Elhaj FA, Salim N, Harris AR, Swee TT, Ahmed T. Arrhythmia recognition and 
classification using combined linear and nonlinear features of ECG signals. 
Comput Methods Programs Biomed. 2016;127:52–63.

3.	 Hutton K, Hutton D. A call for standardized national guidelines on QT/QTc 
monitoring in Canada. The Canadian Journal of Critical Care Nursing. 2021 Jul 
22 [cited 2021 Nov 11];32(2):14–9. https://researchbriefings.files.parliament.
uk/documents/SN04223/SN04223.pdf.

4.	 Blakeman JR, Sarsfield K, Booker KJ. Nurses’ practices and lead selec-
tion in monitoring for myocardial ischemia. Dimens Crit Care Nurs. 
2015;34(4):189–95.

5.	 Koning C, Slade J, Smith K, Di Lella D. Dysrhythmia competency and educa-
tion: a regional education Program Development Project to improve nursing 
knowledge and patient safety. Can J Cardiovasc Nurs. 2019;29(3):7–15.

6.	 Sandau KE, Funk M, Auerbach A, Barsness GW, Blum K, Cvach M et al. Update 
to practice standards for electrocardiographic monitoring in hospital set-
tings: A scientific statement from the American Heart Association. Circulation. 
2017;136(19). https://www.ahajournals.org/doi/abs/https://doi.org/10.1161/
CIR.0000000000000527.

7.	 Atwood D, Wadlund DL. ECG interpretation using the CRISP method: a guide 
for nurses. AORN J. 2015;102(4):396–408.

8.	 Coll-Badell M, Jiménez-Herrera MF, Llaurado-Serra M. Emergency Nurse 
Competence in Electrocardiographic Interpretation in Spain: A cross-
sectional study. Journal of Emergency Nursing. 2017 Nov [cited 2019 Nov 
28];43(6):560–70. https://www.jenonline.org/article/S0099-1767(16)30337-3/
pdf.

9.	 Ruppel H, Funk M, Kennedy HP, Bonafide CP, Wung S-F, Whittemore R. Chal-
lenges of customizing electrocardiography alarms in intensive care units: a 
mixed methods study. Heart & Lung. 2018;47(5):502–8.

10.	 Chronister C. Improving nurses’ knowledge of continuous ST-segment moni-
toring. AACN advanced critical care. 2014 [cited 2019 Apr 26];25(2):104–13. 
https://www.ncbi.nlm.nih.gov/pubmed/24752022.

11.	 McGrath A, Sampson M. Electrocardiograms: a guide to rhythm recognition 
for emergency nurses. Emerg Nurse. 2018;26(1):21–9.

12.	 Drew BJ, Califf RM, Funk M, Kaufman ES, Krucoff MW, Laks MM, et al. Practice 
standards for electrocardiographic monitoring in hospital settings. Circula-
tion. 2004;110(17):2721–46.

13.	 Funk M, Fennie KP, Stephens KE, May JL, Winkler CG, Drew BJ. Association of 
implementation of practice standards for electrocardiographic monitoring 
with nurses’ knowledge, quality of care, and patient outcomes: Findings from 
the practical use of the latest standards of electrocardiography (PULSE) trial. 
Circulation Cardiovascular quality and outcomes. 2017;10(2). https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5341740/.

14.	 Kasahara Y. Nurses’ perception and cognition of electrocardiogram monitor-
ing alarms. Adv Intell Syst Comput. 2018;727–32.

15.	 Nickasch B, Marnocha S, Grebe L, Scheelk H, Kuehl C. What do I do Next? 
Nurses’ confusion and uncertainty with ECG monitoring. MedSurg Nursing; 
2016.

16.	 Vatani J, Javadifar S, Rabori MAS, Khanikosarkhizi Z, Bardsirii TI, Mazloumi E, 
Dehghan N, Moghaddam AS, Khammar A, Raei M. Training needs assessment 
of intensive care nurses in Zabol University of Medical Sciences’ hospitals. J 
Educ Health Promot. 2021;10:85. https://doi.org/10.4103/jehp.jehp_60_20.

17.	 Barrett T. Why are we prolonging QT interval monitoring? Dimens Crit Care 
Nurs. 2015;34(3):130–3.

18.	 Pettersen TR, Fålun N, Norekvål TM. Improvement of in-hospital telemetry 
monitoring in coronary care units: an intervention study for achieving opti-
mal electrode placement and attachment, hygiene and delivery of critical 
information to patients. Eur J Cardiovasc Nurs. 2013;13(6):515–23.

19.	 Blais R, Hallée Y. La formation en entreprise Les étapes de la formation dans 
une perspective d’évaluation. Presses Interuniversitaires, 1; 2003.

20.	 Mann K, Gordon J, MacLeod A. Reflection, and reflective practice in health 
professions education: a systematic review. Advances in Health Sciences 
Education. 2009;14(4):595–621. https://link.springer.com/article/10.1007%
2Fs10459-007-9090-2.

21.	 Kahlke RM. Generic qualitative approaches: pitfalls and benefits of Method-
ological Mixology. Int J Qualitative Methods. 2014;13(1):37–52. https://doi.
org/10.1177/160940691401300119.

22.	 Sandelowski M. Whatever happened to qualitative description? Res Nurs 
Health. 2000;23:334–40.

23.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. 
International Journal for Quality in Health Care. 2007;19(6):349–57. https://
academic.oup.com/intqhc/article/19/6/349/1791966.

24.	 Hospital de Clínicas da Unicamp. In: Institucional. 2023. https://hc.unicamp.
br/institucional/. Accessed 2023/02/07.

25.	 Benner P. From novice to expert. AJN the American Journal of Nursing. 
1982;82(3):402–7.

26.	 Saunders B, Sim J, Kingstone T, Baker S, Waterfield J, Bartlam B et al. Saturation 
in qualitative research: exploring its conceptualization and operationalization. 
Quality & Quantity. 2017;52(4):1893–907. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC5993836/.

27.	 Kitzinger J. Education and debate qualitative research: introducing focus 
groups. British Medical Journal; 1995.

28.	 Krueger RA, Casey MA. Focus groups: A practical guide for applied research. 
Chapter 5: Moderating skills. In Focus Groups; 2000.

29.	 Douglas S, et al. The work of adult and pediatric intensive care unit nurses. 
Nurs Res. 2013;62(1):50.

30.	 Morgan DL. Focus groups. Annual review of sociology 22.1 (1996): 129–52.
31.	 Gill P, et al. Methods of data collection in qualitative research: interviews and 

focus groups. Br Dent J. 2008;204(6):291–5.
32.	 Campos CJG. Método De análise de conteúdo: ferramenta para a análise de 

dados qualitativos no campo da saúde. Revista Brasileira De Enfermagem. 
2004;57(5):611–4.

33.	 Bardin L. Análise De Conteúdo. São Paulo: Edições 70. São Paulo: Edições 70; 
2016.

34.	 Tunlind A, Granström J, Engström Å. Nursing care in a high-technological 
environment: experiences of critical care nurses. Intensive and Critical Care 
Nursing. 2015;31(2):116–23.

35.	 Chen Y, Nasrawi D, Massey D, Johnston ANB, Keller K, Kunst E. Final-year 
nursing students’ foundational knowledge and self-assessed confidence in 
interpreting cardiac arrhythmias: A cross-sectional study. Nurse Education 
Today. 2021 Feb 1 [cited 2021 Feb 4];97:104699. https://www.sciencedirect.
com/science/article/abs/pii/S0260691720315495.

36.	 Zimmerman JL. What is the future of ICUs? Qatar Medical Journal. 
2020;2019(2).

37.	 Ramlaul A, Chironda G, Brysiewicz P. Alarms in the ICU: a study investigating 
how ICU nurses respond to clinical alarms for patient safety in a selected 
hospital in KwaZulu-Natal Province, South Africa. South Afr J Crit Care. 
2021;37(2):57.

38.	 Yousefinya A, Torabizadeh C, Zand F, Rakhshan M, Fararooei M. Effective-
ness of application of a manual for improvement of alarms management 
by nurses in Intensive Care Units. Investigación y Educación en Enfermería. 
2021;39(2).

39.	‌ Zhou Y, Zhao G, Li J, Sun G, Qian X, Moody B et al. A contrastive learning 
approach for ICU false arrhythmia alarm reduction. Sci Rep. 2022;12(1).

40.	 ECRI Institute. Technology Hazards for 2013 Top 10 Health. In: Health 
Devices; 41(11):2012. https://www.ecri.org/Resources/Whitepapers_and_
reports/2013_Health_Devices_Top_10_Hazards.pdf. Accessed 13/02/2023.

41.	 Graham KC, Cvach M. Monitor alarm fatigue: standardizing use of 
physiological monitors and decreasing nuisance alarms. Am J Crit Care. 
2010;19(1):28–34.

42.	 Bi J, Yin X, Li H, Gao R, Zhang Q, Zhong T, et al. Effects of Monitor Alarm Man-
agement Training on nurses’ alarm fatigue: a Randomized Controlled Trial. J 
Clin Nurs. 2020;29:21–2.

43.	 Lewandowska K, Weisbrot M, Cieloszyk A, Mędrzycka-Dąbrowska W, Krupa 
S, Ozga D. Impact of alarm fatigue on the work of nurses in an Intensive 

https://researchbriefings.files.parliament.uk/documents/SN04223/SN04223.pdf
https://researchbriefings.files.parliament.uk/documents/SN04223/SN04223.pdf
https://www.ahajournals.org/doi/abs/
https://doi.org/10.1161/CIR.0000000000000527
https://doi.org/10.1161/CIR.0000000000000527
https://www.jenonline.org/article/S0099-1767(
https://www.ncbi.nlm.nih.gov/pubmed/24752022
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5341740/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5341740/
https://doi.org/10.4103/jehp.jehp_60_20
https://link.springer.com/article/
https://doi.org/10.1177/160940691401300119
https://doi.org/10.1177/160940691401300119
https://academic.oup.com/intqhc/article/19/6/349/1791966
https://academic.oup.com/intqhc/article/19/6/349/1791966
https://hc.unicamp.br/institucional/
https://hc.unicamp.br/institucional/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5993836/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5993836/
https://www.sciencedirect.com/science/article/abs/pii/S0260691720315495
https://www.sciencedirect.com/science/article/abs/pii/S0260691720315495
https://www.ecri.org/Resources/Whitepapers_and_reports/2013_Health_Devices_Top_10_Hazards.pdf
https://www.ecri.org/Resources/Whitepapers_and_reports/2013_Health_Devices_Top_10_Hazards.pdf


Page 10 of 10Carolina B. de S. Giusti et al. BMC Nursing           (2024) 23:82 

Care Environment—A systematic review. Int J Environ Res Public Health. 
2020;17(22):8409.

44.	‌ Sowan AK, Tarriela AF, Gomez TM, Reed CC, Rapp KM. Nurses’ perceptions and 
practices toward clinical alarms in a transplant cardiac Intensive Care Unit: 
Exploring key issues leading to alarm fatigue. JMIR Human Factors. 2015 Mar 
16 [cited 2019 Nov 10];2(1):e3. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4797660/.

45.	 Chen H, Storm J. The relationships among alarm fatigue, compassion fatigue, 
burnout, and compassion satisfaction in critical care and step-down nurses. J 
Clin Nurs. 2020;30:3–4.

46.	 Brooks CA, Kanyok N, O’Rourke C, Albert NM. Retention of baseline electro-
cardiographic knowledge after a blended-learning course. Am J Crit Care. 
2016;25(1):61–7.

47.	 Abdallah KF, Ebraheim MN, Aziz Elbakry MRA. Nurses’ performance toward 
quality documentation for patients in ICU: suggested guidelines. Egypt J 
Health Care. 2020;11(4):15–31.

48.	 Huang K, Gray TF, Romero-Brufau S, Tulsky JA, Lindvall C. Using nursing 
notes to improve clinical outcome prediction in intensive care patients: A 
retrospective cohort study. Journal of the American Medical Informatics 
Association: JAMIA. 2021 Jul 30 [cited 2021 Sep 13];28(8):1660–6. https://
pubmed.ncbi.nlm.nih.gov/33880557/.

49.	 Ervin JN, Kahn JM, Cohen TR, Weingart LR. Teamwork in the intensive care 
unit. American Psychologist. 2018;73(4):468–77. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC6662208/.

50.	‌ Rosen MA, DiazGranados D, Dietz AS, Benishek LE, Thompson D, Pronovost 
PJ et al. Teamwork in healthcare: Key discoveries enabling safer, high-quality 
care. American Psychologist. 2018;73(4):433–50. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC6361117/.

51.	 Kolb DA, Boyatzis RE, Mainemelis C. Experiential learning theory: previous 
research and new directions. Perspectives on thinking, learning, and cogni-
tive styles. Routledge; 2014. pp. 227–47.

52.	 Morris TH. Experiential learning–a systematic review and revision of Kolb’s 
model. Interact Learn Environ. 2020;28(8):1064–77.

53.	 Long EM. Experiential service learning: building skills and sensitivity with 
Kolb’s learning theory. Gerontol Geriatr Educ. 2020;41(2):219–32.

54.	 Harrison MB, Graham ID. Knowledge Translation in nursing and healthcare. 
2021 Mar 5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4797660/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4797660/
https://pubmed.ncbi.nlm.nih.gov/33880557/
https://pubmed.ncbi.nlm.nih.gov/33880557/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6662208/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6662208/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6361117/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6361117/

	﻿Standard practices in cardiac monitoring: training needs of intensive care unit nurses
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Design
	﻿Study setting
	﻿Study participants
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Category 1: importance and use of cardiac monitoring in the daily work
	﻿Category 2: barriers
	﻿Subcategory 2.1: training needs
	﻿Lack of knowledge & skills on equipment use
	﻿Lack of knowledge on rhythms & nursing documentation
	﻿Subcategory 2.2 Organizational
	﻿Environmental factors


	﻿Communication breakdowns in the Teamwork
	﻿Category 3: preferences in training strategies and delivery modes
	﻿Discussion
	﻿Conclusion
	﻿References


