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ABSTRACT

Background: Temporary cardiac pacemakers (TCPs) are essential, life-saving devices used to stabilize patients with
conduction abnormalities, arrhythmias, or post-operative cardiac complications. Their management requires a high level of
nursing competence to prevent adverse events such as lead dislodgement, pacing failure, or infection. Evidence has shown that
nurses often demonstrate variability in knowledge and skills, with deficiencies concentrated in technical and complication-
related areas. Structured assessment of knowledge is therefore crucial to guide targeted training interventions and improve
patient safety in high-risk cardiac units.

Objective: To assess the knowledge of nurses regarding complications and management of temporary cardiac pacemaker
devices in a tertiary cardiac care setting.

Methods: A descriptive cross-sectional study was conducted at the Punjab Institute of Cardiology, Lahore, between February
and June 2025. A total of 169 registered nurses working in ICU, CCU, cath labs, and emergency departments were recruited
through purposive sampling. Eligibility required at least one year of clinical experience. Data were collected using a structured
20-item questionnaire rated on a 5-point Likert scale (range: 20—-100). Knowledge scores were categorized as poor (20—49),
moderate (50-74), and good (75—100). Data were analyzed using SPSS version 25, with descriptive and inferential statistics
including chi-square tests for subgroup comparisons. Ethical approval was obtained, and informed consent was secured from
all participants.

Results: Out of 169 participants, 132 nurses (78.11%) demonstrated good knowledge, 36 (21.30%) had moderate knowledge,
and 1 (0.59%) showed poor knowledge. Nurses with bachelor’s degrees performed significantly better than diploma holders
(> =17.98, p = 0.018). Although knowledge improved with greater experience and older age, these differences did not reach
statistical significance. Item-wise analysis revealed highest scores in patient education (mean = 4.34), infection control (mean
= 4.28), and confidence in care (mean = 4.34), while lowest scores were noted in pacing thresholds (mean = 3.80) and cardiac
tamponade recognition (mean = 3.80).

Conclusion: Most nurses demonstrated satisfactory knowledge of temporary pacemaker management, yet important gaps
persisted in technical and complication-related areas. The findings highlight the need for structured training and standardized
protocols to enhance nursing competence, ensure patient safety, and improve outcomes in cardiac care units.

Keywords: Age Factors; Cardiac Pacing, Artificial; Cross-Sectional Studies; Education, Nursing; Knowledge; Nurses; Patient
Safety.
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INTRODUCTION

Temporary cardiac pacemakers (TCPs) are widely recognized as life-saving devices that provide essential rthythm support in patients
experiencing bradyarrhythmias, atrioventricular blocks, or conduction abnormalities, particularly in critical care and post-operative
cardiac settings. Unlike permanent pacemakers, TCPs are short-term solutions designed to stabilize patients until the underlying
pathology is treated or a long-term pacing device is implanted (1). Arrhythmias such as atrial fibrillation, which remain a frequent
complication in ischemic stroke patients, further highlight the clinical need for rhythm stabilization strategies including pacemaker
support (2). Their use is especially prevalent following cardiac surgeries such as coronary artery bypass grafting or valve replacement,
or in emergencies where acute rhythm stabilization is required. In these contexts, nurses are at the frontline of care, responsible for
continuous monitoring, identifying early complications, and ensuring the safe operation of these devices. Despite their importance, TCPs
are associated with significant risks, including lead dislodgement, infection, failure to capture, oversensing, and life-threatening
arrhythmias if not adequately managed (3). Evidence suggests that inappropriate monitoring, poor device handling, and lack of
knowledge among healthcare providers contribute to these complications (4). Nurses, being the primary caregivers in intensive and
cardiac care units, are expected to interpret ECG changes, monitor pacing thresholds, and respond rapidly to malfunction or patient
deterioration. This requires not only technical expertise but also confidence and preparedness in managing acute complications (5).
However, multiple studies have consistently demonstrated gaps in knowledge and practice among nurses managing TCPs. Research
conducted in Egypt showed that fewer than 60% of nurses demonstrated competent practice, and less than half could recognize key
complications or perform emergency interventions appropriately (6,7).

Another study revealed that 92.5% of nurses displayed unsafe practice levels due to inadequate knowledge, with none having received
formal structured training on TCP management (8). These findings highlight the absence of standardized educational programs, the lack
of institutional guidelines, and the limited clinical exposure nurses receive in handling these devices (9,10). As a result, patient safety is
compromised, and adverse outcomes such as pacing failure or cardiac tamponade remain prevalent. In regional contexts such as Pakistan,
the challenges are further amplified by high workloads, inconsistent departmental policies, and the absence of TCP-specific protocols.
Studies have found that less than half of critical care nurses demonstrated sufficient knowledge of temporary pacing, and many reported
feeling unprepared to manage associated complications (11,12). The lack of structured education and supervised training oppor tunities
contributes directly to unsafe practice, despite the rising need for temporary pacing in aging populations with increasing rates of
arrhythmia and cardiac surgery (13). Addressing this gap requires structured assessments of nursing knowledge and performance,
followed by tailored educational interventions that strengthen competency in TCP care. Evidence demonstrates that targeted training
programs significantly improve nurses’ knowledge, clinical practice, and confidence, with lasting benefits for patient safety (4,6). The
present study is therefore designed to identify the knowledge and practice deficiencies of nurses in managing temporary cardiac
pacemakers, with the objective of supporting evidence-based educational initiatives that enhance patient outcomes and improve the
quality of cardiac care.

METHODS

The study employed a descriptive cross-sectional design to assess the knowledge of nurses regarding the complications and management
of temporary cardiac pacemaker (TCP) devices. This design was deemed appropriate because it enabled the collection of data at a single
point in time, providing an overview of the existing knowledge levels within a specific population without any manipulation of variables.
The study was conducted at the Punjab Institute of Cardiology (PIC), Lahore, a tertiary cardiac care facility where temporary pacemakers
are frequently inserted, thus providing a relevant setting with a diverse nursing workforce actively engaged in managing such patients.
The target population included registered nurses working in the critical care units, intensive care units, catheterization laboratories, and
emergency floors of PIC, where patients with TCPs are routinely managed. Nurses were eligible for participation if they had at least one
year of clinical experience and provided written informed consent. Nursing interns, students, those in administrative or non-clinical
roles, and individuals unwilling to consent were excluded from participation. A purposive non-probability sampling technique was
adopted because the study specifically sought to recruit nurses who had direct exposure to TCP patient care. The duration of the study
spanned four months (February 2025—June 2025), encompassing phases of data collection, entry, analysis, and preparation of results.
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Knowledge assessment was conducted using an adapted questionnaire designed to evaluate understanding of TCP indications,
functioning, potential complications, and related nursing management. The instrument included 20 items scored on a 5-point Likert
scale ranging from “strongly disagree” (1) to “strongly agree” (5). Scores for all items were summed, with a minimum possible score of
20 and a maximum of 100. Knowledge levels were categorized as poor (20—49), moderate (50-74), or good (75-100). This scoring
system provided a clear operational definition of knowledge levels among the participants. Data were collected after obtaining ethical
approval from the Institutional Review Board of the Punjab Institute of Cardiology, Lahore. Eligible participants were informed about
the study objectives, assured of confidentiality, and asked to sign written informed consent prior to participation. Questionnaires were
distributed and completed on-site, then reviewed for completeness and coded before analysis. Participation was voluntary, and
respondents were informed that they could withdraw at any stage without any consequences. Confidentiality was maintained by ensuring
anonymity, and all data were stored securely and used solely for research purposes.

The data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 25 and Microsoft Excel. Responses on the
Likert scale were coded numerically from 1 to 5. Data were cleaned for completeness and accuracy, with incomplete or invalid
questionnaires excluded from analysis. Descriptive statistics, including means, standard deviations, frequencies, and percentages, were
used to summarize demographic characteristics and knowledge levels. Inferential statistical tests, such as chi-square tests for categorical
data and independent-sample t-tests where appropriate, could be applied to examine associations between socio-demographic variables
and knowledge scores, although this was not explicitly stated in the initial plan. Ethical principles were strictly observed throughout the
study. Approval from the ethical committee ensured adherence to institutional and international research guidelines. Written informed
consent was obtained from all participants, and they were informed of their rights, including confidentiality, anonymity, and the freedom
to withdraw without penalty. The study posed no direct risks to participants, and no disadvantages were associated with participation.

RESULTS

A total of 169 registered nurses participated in the study, all of whom were working in critical care units, intensive care units,
catheterization laboratories, and emergency departments at the Punjab Institute of Cardiology, Lahore. Among them, 151 participants
(89.35%) were between 20-35 years of age, while 18 (10.65%) were older than 35 years. Most of the nurses, 142 (83.98%), had 1-10
years of clinical experience, whereas 27 (16.02%) reported more than 10 years of experience. Regarding educational qualifications, 79
nurses (46.75%) held a diploma in nursing and 90 (53.25%) possessed a bachelor’s degree. The assessment of overall knowledge
revealed that 132 nurses (78.11%) demonstrated good knowledge, 36 (21.30%) had moderate knowledge, and only 1 participant (0.59%)
fell within the poor knowledge category. These results indicate that while the majority of nurses displayed adequate competence, a
considerable proportion remained within the moderate category, highlighting variability in knowledge levels. Analysis of individual
questionnaire items showed mean scores ranging between 3.80 and 4.34. The highest scores were observed in patient and family
education (mean = 4.34), confidence in caring for temporary pacemaker patients (mean = 4.34), and infection control practices (mean =
4.28). In contrast, lower scores were noted for technical aspects, including understanding pacing thresholds and outputs (mean = 3.80)
and recognition of cardiac tamponade symptoms (mean = 3.80). Most other domains, such as knowledge of indications, complication
recognition, and immediate nursing actions, scored consistently above 4.0, reflecting generally good performance across critical areas.

Subgroup analysis demonstrated that nurses with a bachelor’s degree achieved better knowledge outcomes than diploma holders, with
77 in the good category compared to 55, whereas one diploma holder had poor knowledge. In terms of experience, nurses with more
than five years of service showed higher proportions of good knowledge, with 25 in the good category compared to 107 among those
with less experience. Similarly, older nurses (>35 years) demonstrated exclusively good knowledge, while younger nurses showed a
broader distribution across good, moderate, and poor categories. When subgroup differences were further analyzed using chi-square
tests, a statistically significant association was observed between education level and knowledge scores (%* = 7.98, p = 0.018). Nurses
holding bachelor’s degrees demonstrated better knowledge compared to diploma holders, with 77 classified as having good knowledge
versus 55 in the diploma group. No significant association was identified between years of experience and knowledge levels (y*> = 3.96,
p = 0.138), although nurses with more than five years of experience showed a higher proportion of good knowledge compared to those
with fewer years. Similarly, the difference in knowledge levels by age group did not reach statistical significance (3> =5.65, p = 0.059),
but a trend was evident, as all nurses older than 35 years demonstrated good knowledge while variability persisted among younger
participants. These findings suggest that educational background plays a stronger role in predicting knowledge adequacy than clinical
experience or age.
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Tablel: Demographic Characteristics of Participants

Variable Category Frequency (n) Percentage (%)
Age Group 20-35 years 151 89.35%
>35years 18 10.65%
Experience 1-10 years 142 83.98%
>10 years 27 16.02%
Education Level Diploma in Nursing 79 46.75%
Bachelor’s Degree 90 53.25%

Table 2: Knowledge Score Classification

Knowledge Level Frequency (n) Percentage (%)
Good (75-100) 132 78.11%
Moderate (50-74) 36 21.30%

Poor (<50) 1 0.59%

Table 3: Item-wise Mean Scores of Knowledge Questions

Question Topic Summary Average Score
Ql Cardiac conduction system 4.18
Q2 Indications for temporary pacing 4.24
Q3 Components of pacemaker system 3.95
Q4 Criteria for initiating pacing 3.90
Q5 Effect of pacemaker on rhythm 4.12
Qo6 Interpreting pacing spikes on ECG 4.05
Q7 Normal pacemaker functioning 4.15
Q8 Understanding sensing/output/threshold 3.80
Q9 Identifying pacemaker malfunction 3.90
Q10 Nurse’s role in pacemaker adjustments 4.24
Qll Complications: lead dislodgement, infection 4.15
Q12 Symptoms of cardiac tamponade 3.80
Q13 Signs of patient deterioration 3.95
Ql4 Oversensing/undersensing responses 4.16
Q15 Immediate nursing actions for failure 4.18
Ql6 Infection control practices 4.28
Q17 Documentation accuracy 4.20
Q18 Patient and family education 4.34
Q19 Ethical awareness 4.18
Q20 Confidence in caring for TPM patients 4.34

Table 4: Knowledge Level by Education

Education Level Good Moderate Poor
Diploma (1) 55 24 0
Bachelor’s (2) 77 12 1
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Table 5: Knowledge Level by Experience

Experience (Years) Good Moderate Poor
1-5 years (1) 107 34 1
>5 years (2) 25 2 0

Table 6: Knowledge Level by Age Group

Age Group Good Moderate Poor
20-35 yrs 114 36 1
>35yrs 18 0 0

Table 7: Association of Demographic Variables with Knowledge Levels

Variable Good (n) Moderate (n) Poor (n) x* Value p-value
Education 7.98 0.018%*
Diploma 55 24 0

Bachelor 77 12 1

Experience 3.97 0.138
1-5 years 107 34 1

>5 years 25 2 0

Age Group 5.65 0.059
20-35 years 114 36 |

>35 years 18 0 0

*Statistically significant at p < 0.05

Item-wise Mean Scores of Knowledge Questions

441

421

401

Average Score

381

3.61

ol 02 03 04 05 06 Q7 08 Q9 0lo QlI 0lz 0l3 0l4 oI5 Ql6 ol7 QI8 019 020
Question Number

Figure 1 Item-wise Mean Scares of Knowledge Questions
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Knowledge Level Distribution of Nurses (%)
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Figure 2 Knowledge Level Distribution of Nurses (%)

DISCUSSION

The findings of this study demonstrated that the majority of nurses possessed good knowledge regarding the complications and
management of temporary cardiac pacemakers, with more than three-fourths achieving high knowledge scores. This is a positive
reflection of the clinical readiness of nurses working in specialized cardiac care units, where exposure to such devices is common.
However, a considerable proportion of nurses displayed only moderate knowledge, and a small fraction demonstrated poor
understanding, indicating that knowledge gaps continue to persist. These results are consistent with reports from other regional and
international studies, where nurses were shown to have variable competence in pacemaker management, often influenced by education,
clinical experience, and access to structured training programs (14). Educational background emerged as a significant predictor of
knowledge, with bachelor-trained nurses outperforming diploma holders. This aligns with earlier findings where higher education was
associated with improved critical care performance and better interpretation of complex device-related complications (15). Clinical
experience also demonstrated a positive influence, as those with more years in practice tended to perform better, though this difference
was not statistically significant. The trend observed in older nurses having consistently higher knowledge levels may reflect accumulated
clinical exposure, peer mentoring, and the confidence gained through repeated encounters with temporary pacing devices (16,17). Such
patterns reinforce the importance of both formal academic preparation and continuous professional development in shaping clinical
competency.

The analysis of item-wise knowledge revealed that nurses performed strongest in domains related to patient and family education,
infection control practices, and confidence in caring for patients. These areas likely reflect the emphasis placed in nursing curricula and
institutional training on patient-centered care and infection prevention protocols (18). In contrast, the lowest scores were observed in
technical concepts such as sensing, output, and recognition of life-threatening complications like cardiac tamponade. This gap is
clinically significant because deficiencies in technical understanding directly translate into delayed recognition of malfunction,
inappropriate device adjustments, or failure to act promptly in emergencies. Similar deficiencies have been reported in studies from
other low- and middle-income countries, where the lack of structured, device-specific training remains a barrier to optimal practice
(19,20). The implications of these findings are considerable. Given the growing reliance on temporary cardiac pacemakers in post-
operative care and acute arrhythmia management, even small deficiencies in nurse knowledge could increase the risk of preventable
complications such as lead dislodgement, undersensing, or pacing failure. Health systems therefore need to prioritize targeted training
modules focusing on device mechanics, ECG interpretation, and complication recognition (21). Structured competency-based programs,
supported by regular refresher sessions and simulation-based training, are likely to enhance preparedness and bridge the knowledge gaps
identified. This study contributes valuable insights as it focused specifically on temporary pacemaker devices, whereas many prior
investigations often combined permanent and temporary pacemaker care into a single analysis (22). By isolating the temporary
pacemaker context, the study highlighted the acute risks associated with short-term pacing and the particular technical skills required
for safe management. The focus on critical care settings such as ICU, CCU, cath labs, and emergency departments further strengthened
the study, ensuring that the findings were derived from nurses directly engaged with high-risk patients.
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Several limitations must be acknowledged. Being a single-institution study, the findings may not be generalizable to all hospitals in
Pakistan, where institutional protocols, resources, and staff training may differ. The use of a self-reported questionnaire introduces the
possibility of response bias, as participants may overestimate their competence. Additionally, the cross-sectional design captures
knowledge at only one point in time, without assessing retention or long-term improvement following training. The lack of validation
or pilot testing of the adapted tool within the local context also poses a limitation, as cultural and linguistic factors may influence how
items were interpreted. Future studies should employ multi-center designs, include larger and more diverse samples, and consider mixed
methods that combine knowledge testing with direct observation of practice to provide a more comprehensive assessment (22). Despite
these limitations, the study had notable strengths. It addressed a clinically significant topic that is underexplored in the local context,
used a structured and reliable scoring system to quantify knowledge, and analyzed subgroup differences using both descriptive and
inferential statistics. The identification of specific technical gaps provides practical direction for nursing education and policy
development. In conclusion, the study confirmed that while the majority of nurses demonstrated good foundational knowledge regarding
temporary pacemaker management, critical training needs remain in technical and complication-related areas. Younger, less experienced,
and diploma-trained staff require additional support and structured training to ensure consistent safety standards in high-risk cardiac
care environments. These findings emphasize the urgent need for institutional policies that mandate continuous professional
development, simulation-based training, and the implementation of standardized guidelines for temporary pacemaker care. Such
interventions would strengthen clinical readiness, reduce complication risks, and ultimately improve patient outcomes in cardiac care
units.

CONCLUSION

This study concluded that nurses working in critical cardiac care units generally demonstrated good knowledge regarding the
complications and management of temporary cardiac pacemakers, yet important gaps remain in technical understanding and recognition
of high-risk complications. The findings underscore the critical role of structured education, continuous professional development, and
standardized protocols in ensuring safe and effective patient care. By highlighting specific areas of deficiency, this research provides
valuable direction for targeted training programs that can strengthen nursing competence, minimize risks, and enhance the overall quality
of cardiac care.
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