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Keywords

This study was conducted to assess the nurses * knowledge & practices regarding
Knowledge,  practice, nursing, crash cart. “Nurses require a strong knowledge base in every area of nursing
SPSS, Nusse. during their practices, from pathophysiology to psychology, pharmacology, policies
and procedures, and everything in between”. Drug administration is a
fundamental part of every day in nursing profession. No medication is completely
safe and protected in this manner. Therefore, nurses need to have an intensive
and broad knowledge of the medications and its method of organization in the
compelling treatment of patients whose life lies in her grasp. A quantitative

descriptive crosssectional study design was performed to assess the nurses
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knowledge and practices regarding crash cart. Data was collected through
convenience sampling technique. We select public health public hospital to collect
relevant information and data of my study from nurses working in it. There are
135 nurses in hospital we selected 101 of them by using sampling technique with
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5% estimate error.

Aime: To assess nurses’ knowledge and practices regarding crash cart in a public
hospital Abbottabad.

Conclusion: we would say the areas of improvement entitle to the nursing staff
with increased knowledge, practice and responsibility, accountability for
improving management for crash cart within the public health hospital
Abbottabad.

Methodology: A crosssectional quantitative design was employed, involving
101 nurses from 135 nurses in a public hospital Abbottabad (WCH, BBSTH)
selected through convenience sampling. Data were collected using a structured
questionnaire. Statistical analysis was performed using SPSS version 26, utilizing
descriptive and inferential statistics.

INTRODUCTION:

critical during medical emergencies such as cardiac

A crash cart, also known as an emergency trolley,
is a vital component of hospital emergency
preparedness. It provides immediate access to
essential  medications, airway equipment,
defibrillators, and other lifesaving tools that are

arrest or respiratory failure. In high-risk areas like
emergency departments, intensive care units, and
general wards, the speed and accuracy with which
healthcare teams respond can mean the difference
between life and death. Since nurses are often the
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first responders in these situations, their
knowledge, skills, and adherence to standard crash
cart procedures play a central role in improving
patient survival and reducing complications.[1]
Effective management of a crash cart requires
nurses to be competent in several areas —
including the organization of equipment,
knowledge of emergency drugs, routine checking
and restocking of supplies, accurate labeling, and
compliance with institutional protocols. However,
research from various healthcare settings has
highlighted gaps in nurses’ knowledge,
inconsistent practices, and occasional neglect in
crash cart maintenance. Such deficiencies can
delay emergency interventions and increase the
risk of adverse outcomes. Regular training
sessions, simulation drills, and ongoing
professional education are therefore essential to
help nurses maintain confidence and proficiency
in using emergency equipment.[2]

Assessing nurses’ understanding and practical
handling of crash carts is important not only for
identifying existing strengths and weaknesses but
also for guiding the development of effective
training programs. These assessments contribute
directly to patient safety, hospital quality
standards, and the design of evidence-based
policies that strengthen emergency preparedness
across departments. (3]

Nurses and doctors are the first in line that
provide life support to the patients and help
bringing their lives in normal. They should always
be aware of the location and placement of the
emergency cart, their contents and their uses
properly. Staff must be familiar with all of life
saving equipment within their working area [4].
Emergency cart is a trolley specially designed to
deal with emergency situations, used for
transporting medicines and equipment’s at the
emergency site in life saving measures. Physicians,
nurses, pharmacists, and other paramedical staff
must become familiar with the contents of this
cart. It contains necessary equipment’s to handle
an emergency. Emergency cart is enabling
healthcare providers to manage medical
emergencies easily and confidently [5].

The cart is easily movable and readily accessible to
all areas in the department and it is easy to take

equipment’s and drugs during crisis. Health care
environment in which a patient may suffer a
medical emergency needs to have the equipment
to deal with that emergency efficiently. A crash
cart is the special trolley that contains different
types of equipment’s and drugs that are used to
save lives in different departments of hospital like
in emergency room, intensive care unit and other
critical areas. It is moveable and readily accessible
within hospital. Equipment’s and drugs within it
can be changed very quickly from situation to
situations [6].

It is a routine work of a nurse to check the
resuscitation  trolley and  cardiopulmonary
equipment. As skilled nurses, they are required to
check and refill the crash cart after every shift,
verify the expiry date of every item in the crash
cart. Here the investigator felt the need to assess
the practice of crash cart among staff nurses and
develop a protocol to help them in practicing the
organized crash cart system [7].

Research Question
What is the level of knowledge and practice of
nurses regarding the crash cart in a public hospital

Abbottabad?

Research Objective
To assess the knowledge and practices of nurses

regarding the crash cart in a public hospital
Abbottabad.

Literature Review:

Crash carts are essential for emergency
resuscitation, and nurses'’ knowledge and
competency are crucial for efficient patient care.
Studies have shown that nurses' knowledge and
practice levels vary, with only 58.8% of nurses
reporting regular checks and replacements of
expired items (Akber et al., 2019). Experience and
training are key factors in improving performance,
with staff nurses achieving higher practice scores
than student nurses. Regular training and
simulation-based learning can enhance nurses'
knowledge and organizational skills in managing
crash  carts. Standardization and  policy
enforcement are also crucial for consistent
emergency readiness (Akber et al., 2019).
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However, there are gaps in current research,
including limited multi-center comparisons and a
lack of longitudinal studies, highlighting the need
for further investigation.

Methodology

Study Design: Cross-sectional descriptive study
Study Setting: A public hospital in Abbottabad
(WCH & BBSTH)

Study Duration: Sixteen weeks

Sample Size:
The study included 101 registered nurses. The
sample size was calculated at a 95% confidence
level and a 5% margin of error. After applying
finite population correction for a total of 135
nurses and including a 10% non-response rate, the
final sample size was confirmed as 101
participants.

Sampling Technique: Convenience sampling

Sample Selection

o Inclusion Criteria: Registered nurses
working in high-intensity units (e.g., ICU, CCU,
Emergency, Labor Room, NICU).

o Exclusion Criteria: Nurses assigned to
low-intensity or non-critical care wards.

Data Collection Procedure

1. Official Permission: Written
authorization was obtained from the Medical
Superintendent of the selected public hospital.

2. Ethical Approval: Approval was granted
by the institutional ethical review committee
before initiating data collection.

3. Participant Identification: Eligible
participants were identified based on the inclusion
and exclusion criteria.

4. Informed Consent: Participants were
briefed about the study’s purpose, and written
informed consent was obtained to ensure
voluntary participation and confidentiality.

5. Knowledge Assessment: Data on nurses’
knowledge were gathered through a structured,
self-administered questionnaire. Each participant
was allotted 20-30 minutes to complete it.

6. Practice Assessment: Practical
performance was evaluated using a structured
observational checklist during regular duty hours
without disrupting patient care.

7. Confidentiality: Data were anonymized
using numerical codes to protect participants’
identities.

8. Data Verification: Each questionnaire
was reviewed daily for completeness and accuracy.
Incomplete responses were excluded.

9. Data Storage: All records were securely
stored and accessed solely by the researcher for
analysis.

Data Analysis Procedure

After data collection, all questionnaires were
carefully reviewed, cleaned, and coded. The data
were entered into the Statistical Package for the
Social Sciences (SPSS) version 22/25 for analysis.
o Descriptive Analysis:
Frequencies, percentages, means, and standard
deviations were used to summarize demographic
variables and responses related to crash cart
knowledge and practices.

D Inferential Analysis:
The Chisquare test was conducted to examine
associations between knowledge/practice levels
and selected demographic variables. Where
appropriate, independent ttests and ANOVA
were used to compare mean Scores across groups.

D Level of Significance:
A pvalue of < 0.05 was considered statistically
significant.

. Presentation of Results:

Findings were presented through tables, charts,
and graphs, with interpretations aligned to the
study’s objectives.

RESULTS

This chapter includes the findings of the study
conducted among 101 registered nurses working
in high-intensity units of a public hospital in
Abbottabad. The basic purpose is to describe the
demographic profile, assess the participants’ level
of knowledge and practice regarding crash cart
management and along with these, examine the
relationship between knowledge, practice and
selected demographic variables. The results are
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presented using descriptive and inferential
statistics.

1. Demographic Characteristics of
Participants

In this study, 101 nurses in total participated.
Analysis of Age Distribution brings forth that the
respondents belonged to age group 31-35 years
were largest in proportion which is 33.7%, and

this indicated that most of the participants among
them were in their early to mid-career stage. This
was followed by nurses aged 26-30 years which is
21.8% and 36-40 years which is 20.8%, which
suggested that the workforce constituted of
professionals ranged from young to middle-aged.
A smaller proportion of participants in the group
were older than 40 years of age which is 15.8% or
younger than 25 years of age which is 7.9%.

Table 1: Demographic Characteristics of Nurses (n = 101)

Variable Category n %
Age 20-25 8 7.9
26-30 22 21.8
31-35 34 33.7
36-40 21 20.8
>40 16 15.8
Gender Female 91 90.1
Male 10 9.9
Qualification Diploma 39 38.6
Post-RN BSN 52 51.5
Generic BSN 10 9.9
Working Unit ICU/CCU 41 40.6
Emergency 23 22.8
NICU 17 16.8
Labour Room 11 10.9
Other 9 8.9
Experience <2 12 11.9
2-5 28 27.7
6-10 44 43.6
>10 17 16.8

The sample we took were female on a large scale,
in terms of gender, and were 90.1%, while on the
other hand only 9.9% were male. This
distribution brings forth the reflection of the
general gender composition of the nursing
profession in Pakistan overall and supports the
study sample. More than half of the participants,

in terms of educational qualification, had
completed Post-RN BSN which is 51.5%, followed

by those who only had a Diploma in Nursing
which was 38.6%. Only 9.9% of the nurses had a
Generic BSN degree. This indicates clearly that
most nurses had got the professional nursing
education beyond the basic diploma level, which
is expected to influence positively, the clinical
competence.

In terms of clinical placement, majority of the
nurses were working in ICU and CCU and the
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percentage was 40.6%, followed by the Emergency
Department and the percentage was 22.8%,
NICU and its percentage was 16.8%, and in
Labour Room which was 10.9%. All of these are
high-intensity areas in clinical where emergency
situations are common and crash carts are
frequently used. The presence of nurses from such
units improve the applicability and relevance of
the findings of the study.

Analysis done for the professional experience
demonstrated that participants had 6-10 years of
experience in clinical which is 43.6%, while
27.7% of the participants had 2-5 years of

experience, 16.8% had more than 10 years, and
11.9% had almost less than 2 years of experience
in clinical. This explicitly indicates that the
respondents had substantial clinical exposure in
majority, which is needed for emergency care
effectively and the utilization of crash cart. The
demographic profile overall implies that the
sample of the study constituted of experienced
nurses who were professionally qualified nurses
working in the environment of critical care s
where crash cart management plays an important
role in patient survival.

Age Distribution of Nurses (n =101)

@ Percentage

20-25 26-30 31-35
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Distribution of Nurses by Working Unit
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2. Knowledge Regarding Crash Cart Management

Knowledge Level n %

Good 46 45.5
Average 38 37.6
Poor 17 16.9
Total 101 100

Knowledge of nurses with regard to management

of crash cart was assessed deeply by using a
structured questionnaire and further made into
categories into three levels which are good,

average, and poor. The results displayed that
45.5% among the nurses had good knowledge,
which indicated that nearly half of the participants
were very well aware of the contents of crash cart,
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identification of drugs, labeling, their organization
and procedures of routine checking. 37.6% of
nurses, however, displayed average knowledge,
suggesting that they had partial understanding but
lacked complete awareness of all essential
components and procedures.

16.9% of the participants had poor knowledge,
which means that they were unable to correctly
identify essential medications, equipment, or
standard crash cart procedures. This level of
knowledge deficiency may result in delays,

confusion, or medication errors during emergency
situations. The proportion of nurses with good
knowledge although is very encouraging, the
combined percentage of nurses with poor
knowledge and average (54.5%) shows that more
than half of the workforce is not fully prepared to
manage crash carts independently. This
knowledge gap may compromise the effectiveness
of emergency response and highlights the need for
structured training and regular updates.

Knowledge Level Regarding Crash Cart Management

@ Percentage

50

Good Average

3. Practice Regarding Crash Cart Management

Poor

Practice Level n %

Satisfactory 61 60.4
Unsatisfactory 40 39.6
Total 101 100

Practice of Nurses which respect to management
of crash cart were assessed using an observational
checklist and categorized as satisfactory or
unsatisfactory. The findings revealed that 60.4%
of nurses demonstrated satisfactory practice,
meaning that they checked the crash carts in
routine, which ensured availability of emergency
drugs, followed standard protocols and
maintained proper organization, however, 39.6%
of the participants displayed practice which was
unsatisfactory, displaying not good compliance
with the procedures of crash cart maintenance.

This result suggests that majority of nurses
although performed their duties properly, a
substantial  proportion failed to follow
consistently, the standard practices. Such practices
which are inadequate may result in missing
medications, malfunctioning  devices and
disorganized equipment all of which can delay
lifesaving interventions during critical events. The
presence of a large group with unsatisfactory
practice indicates that existing systems for
supervision, training, and accountability may not
be sufficient and require strengthening.
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Practice Level Regarding Crash Cart Management

@ Percentage
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4. Association Between Knowledge and Practice

o..

Unsatisfactory

Knowledge Satisfactory Unsatisfactory Total
Good 38 8 46
Average 19 19 38
Poor 4 13 17
Total 61 40 101

Chisquare test was used for examining the
relationship between the knowledge of Nurses and
their practice regarding the management of crash
cart. The analysis brought forth a statistically
significant association (p = 0.003) between
practice and knowledge level. Nurses who had a
very good knowledge were more likely to show
satisfactory practice as compared to those with no
or poor knowledge were more likely to show
unsatisfactory practice. Exclusively, majority of

nurses with good knowledge performed their
duties correctly while nurses with no or poor
knowledge, in most of the cases failed to meet
practice standards. This finding confirms that
knowledge is a strong predictor of clinical practice.
It also suggests that improving the knowledge of
nurses through training and education is likely to
lead to better practical performance and improved
emergency care outcomes.

Association Between Knowledge and Practice of Nurses

@ Satisfactory
40
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5. Association Between Knowledge and Demographic Variables

Variable p-value Interpretation
Age 0.041 Significant
Experience 0.018 Significant
Qualification 0.002 Significant
Working Unit 0.031 Significant
Gender 0.642 Not Significant

Analysis further showed that the knowledge of
Nurses was associated with several demographic
factors significantly:

. Age (p = 0.041)

. Clinical experience (p = 0.018)

. Educational qualification (p =
0.002)

. Working unit (p = 0.031)

These results show that nurses who were more

experienced, older in their age, had better
education and working in ICU, CCU, or
emergency departments tended to have good or
higher knowledge regarding management of crash
cart. None of the association was found between
knowledge and gender (p = 0.642), which
suggested that crash cart knowledge is influenced
by professional exposure rather than sex.

Association of Knowledge with Demographic Variables

o | 2
0.0

@ P-value

(o]
o SEEEE—— 1

Age Experience

Qualification Working Unit Gender

6. Association Between Practice and Demographic Variables

Variable p-value Interpretation
Experience 0.009 Significant
Working Unit 0.027 Significant
Age 0.058 Not Significant
Gender 0.711 Not Significant

Practice level was also found to be significantly
associated with:

. Clinical experience (p = 0.009)

. Working unit (p = 0.027)

This clearly indicates that nurses with more and

good experience and those nurses working in
critical care areas were more likely to display
satisfactory practice. However, gender (p = 0.711)
and age (p = 0.058) did not display statistically
significant associations with practice, indicating
that hands-on exposure and  workplace
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environment play a more important role in
shaping practice than demographic characteristics
alone.

The findings of this study display that many nurses
although possess enough knowledge and perform
crash cart management on satisfactorily, a
significant proportion still lack the necessary skills
and knowledge. Knowledge was found to be
strongly associated with practice and both were
influenced by education, experience and working
environment. These results highlight the urgent
need for continuous professional training,
standardized crash cart protocols and monitoring
on regular basis to ensure that all nurses are
prepared fully for responding effectively to life-
threatening emergencies.

DISCUSSION

This chapter discusses the results in accordance
with the study objectives and the questions and
also highlights their implications for clinical
practice, hospital management, and safety of
patient.

Knowledge Regarding Crash Cart Management

The results exposed that 45.5% of nurses had
good prior knowledge regarding cash cart
management, 37.6% had average knowledge, and
16.9% had poor or no knowledge with respect to
crash cart management. Nearly half of the
participants, although  displayed sufficient
understanding but on the other side of the
spectrum, more than half of the nurses were never
fully knowledgeable. This finding brought forth
the concern, as incomplete knowledge may result
in delayed medication errors, late emergency
response and improper use of life-saving
equipment. These results are consistent with the
study conducted by Akber et al. (2019) in Pakistan,
which reported that a substantial proportion of
nurses did not perform regular medication checks
or replace expired drugs. Equivalent findings have
been reported in studies from India and Nepal,
where nurses working in emergency settings
demonstrated only moderate knowledge of crash
cart contents and procedures. This suggests that
gaps in crash cart knowledge are not unique to one
hospital but are a widespread issue in developing

healthcare systems. The observed knowledge gaps
in the present study may be attributed to the lack
of structured training programs, absence of
standardized crash cart protocols, and limited
hands-on drills. Without regular refresher
sessions, nurses may forget critical procedures or
remain unfamiliar with newly introduced
medications and equipment. This emphasizes the
need for continuous education and competency-
based training.

Practice Regarding Crash Cart Management

In terms of practice regarding Crash Cart
Management, 60.4% of nurses displayed
satisfactory practice, while 39.6% on the other
hand displayed practice which was unsatisfactory.
This explicates that nearly four out of every ten
nurses were not following the recommended crash
cart maintenance consistently and the handling
procedures. Such insufficient practices may
include failure to check expiry dates of the
medication, improper organization of equipment
and also the lack of documentation happening in
routine. Although the proportion of satisfactory
practice is higher than the unsatisfactory practices,
this level is still not acceptable for a system
designed for saving lives during critical
emergencies. Comparable findings have been
reported in the previous studies, where poor crash
cart practices were correlated with missing
supplies, disorganized trolleys and malfunctioning
equipment. Such deficiencies

These deficiencies can cause critical delays during
respiratory emergencies or cardiac arrest, slowly
increasing mortality and morbidity. The
discrepancy between knowledge and practice
observed in this study suggests that even nurses
who know the correct procedures may not always
apply them in real clinical settings. This may be
because of overflow workload, time limitations,
supervision on insufficient basis and lack of
accountability systems within the hospital.

Relationship Between Knowledge and Practice

A highly significant association was found between
the knowledge of nurses and practice regarding
crash cart management (p = 0.003). Nurses with
adequate knowledge were more likely to show
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satisfactory practice, while those on the other
hand with poor knowledge were more likely to
show unsatisfactory practice. This finding strongly
supports the assumption that knowledge directly
influences clinical performance. It also aligns with
previous research from Mangaluru, India, which
reported a positive correlation between knowledge
and practice among nursing interns. The present
study therefore confirms that improving nurses’
knowledge through training and targeted
education is likely to result in better practical
performance and safer patient care.

Influence of Demographic Variables on
Knowledge

The study demonstrated that knowledge of nurses
was associated significantly with age, educational
qualification, clinical experience and working
unit. Nurses who were older, more experienced,
more educated, and working in ICU/CCU or
emergency departments tended to have higher
knowledge scores. This is the fact and can have an
examination that experienced nurses are more
exposed to emergency situations and exposing is
on frequent basis and resuscitation procedures,
which increases their familiarity with contents and
usage of crash cart. Similarly, nurses working in
critical care areas encounter crash carts more
often, which improves both their theoretical
understanding and practical confidence. No
significant association was found between gender
and knowledge, indicating that crash cart
competence is influenced by professional exposure
and training rather than personal characteristics.

Influence of Demographic Variables on Practice
Practice level of the nurses was also found to be
associated significantly with clinical experience
and the working unit. Nurses who possessed more
years of service and those working in high-intensity
departments displayed better crash cart practices.
This brings forth the importance of practical
exposure, routine drills, and on-the-job learning in
maintaining emergency preparedness. However,
gender and age were not related significantly with
practice, hence reinforcing the idea that
professional ~ environment  and  training
opportunities are more important than

demographic factors alone.

Implications for Nursing Practice and Hospital
Administration

The findings of this study highlight the urgent
need for institutional strategies to improve crash
cart management, including Regular crash cart
training programs for all nursing staff, simulation-
based mock drills to enhance real-time response
skills, standardized checklists for routine crash cart
inspection, routine audits and supervision by
nursing supervisors and institutional protocols
which are clear and SOPs to ensure consistency.
Implementation of these measures will improve
significantly both knowledge and practice,
ensuring that crash carts remain fully stocked,
organized, and functional during emergencies.

A considerable proportion of nurses although
demonstrated good knowledge and satisfactory
practices, the presence of knowledge gaps and
unsafe practices among a substantial number of
participants highlights the need for continuous
education, standardization, and monitoring.
Strengthening crash cart management systems will
enhance emergency response efficiency, reduce
clinical errors, and ultimately improve patient
survival in critical situations.

CONCLUSION

This chapter explains the conclusions from the
study that we did on knowledge of nurses and
practices regarding the crash cart management in
a public hospital in Abbottabad. It summarizes
that the key findings, highlights their implications
for the patient safety and the clinical performance,
and also provides recommendations for improving
the emergency preparedness and nursing
competency. The chapter also identifies the areas
for future research to enhance evidence-based
practice in hospital emergency care.

A selected number of nurses demonstrated
practices on satisfactory scale and also a good
knowledge but the presence of the unsafe practices
and notable knowledge gaps among some number
of participants is concerning at the same time.
Given the critical role of crash carts during the life-
threatening emergencies, even minor deficiencies
in these knowledge or practice can have a very
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serious implication for patient outcomes. It was
found that more than half of the participants have
either poor knowledge or the knowledge along
with practice skills, also they suggest the
inconsistency in understanding the contents of
crash cart, organization and emergency protocols.
At the same time, the observation that nearly two-
fifths of the nurses demonstrated unsatisfactory
practices shows some challenges in the practical
application of knowledge during real-time clinical
situations. This discrepancy may reflect the
inadequate hands-on training, a very limited
exposure to the emergency scenarios, or less
reinforcement of institutional policies related to
crash cart management. A statistically important
association between the knowledge and practice
tells the importance of theoretical understanding
in shaping a safe and effective clinical
performance. Nurses who had better knowledge
were more likely to demonstrate appropriate
practices, confirming that the knowledge serves as
a foundational component of the competent
emergency care. This finding aligns with the
existing literature, which emphasizes that the
insufficient knowledge often means delayed
responses, improper use of the emergency
equipment, and also increased risk of clinical
errors.

Overall, the findings suggest that the crash cart
preparedness within the hospital remains weak
and uneven across the nursing workforce.
Inadequate knowledge and improper practices
may also contribute to delayed emergency
responses, some medication errors, and it
compromises patient safety during critical events.
Therefore, there is a high need to strengthen crash
cart education through regular in-service training,

simulation-based  drills, and  competency
assessments.
RECOMMENDATIONS

Based on the findings of this study, the following
recommendations are proposed based on the
study findings,

Simulation-Based Mock Drills
Simulation drills and the periodic mock codes
must be conducted, so that confidence of nurses

can be enhanced and in real life situations of
emergency, practical skills must be developed.

Regular Training Programs

The hospitals must organize mandatory training
done for crash cart and the sessions should be for
all nurses, exclusively those who are working in
high-intensity units. These sessions should also
include identification, medication, equipment
handling and all the other protocols of emergency.

Standardized Crash Cart Checklists

A uniform crash cart checklist should be
developed and displayed on each trolley. Nurses
should be assigned responsibility for routine
checking and documentation.

Continuous Professional Development

Crash cart management should be a part of
continuing nursing education (CNE) and the
orientation programs for newly recruited staff.

Audit and Monitoring System

Hospital administration should implement the
monthly audits to ensure that the crash carts are
fully stocked, functional, and also up to date.

Policy Development

Hospitals must develop written SOPs, standard
operating procedures and some written policies
for managing crash carts so that consistency across
departments can be ensured.

Study limitations:

Work load and shortage of nurses.

Observation limitation. Actual practices regarding
crash cart use not observed continuously. during
emergency.

Lack of training related to crash cart.

Cross sectional study design.

https://fmhr.net

| Ismail et al., 2026 |

Page 284



Volume 4, Issue 2, 2026

Frontier n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

REFERENCES

Benner, P., Sutphen, M., Leonard, V., & Day, L.
(2009). Educating nurses: A call for
radical transformation (Vol. 15). John
Wiley & Sons. 2. Kozier, B. (2008).
Fundamentals of nursing: concepts,
process and practice. Pearson Education.
3. Durham, C. F., & Alden, K. R. (2008).

Enhancing patient safety in nursing education
through patient simulation. In Patient
safety and quality: An evidence-based
handbook for nurses. Agency for
Healthcare Research and Quality (US). 4.
Gladstone, J. (2008).

Drug Administration Errors: A study into the
factors underlying the occurrence and
reporting of drug errors in a District
General Hospital. Journal of Advanced
Nursing, 22(4), 628- 637. 5. Shannon, K.
(2012). What Are the Contents of an
Emergency Cart? 1999. 6. Neumar, R. W.,
Otto, C. W., Link, M. S., Kronick, S. L.,
Shuster, M., Callaway, C. W., ... &
Passman, R. S. (2010). Part 8:

Adult advanced cardiovascular life support 2010
American Heart Association guidelines
for cardiopulmonary resuscitation and
emergency cardiovascular
care.Circulation, 122(18 suppl 3), S729-
S767. McLeod, M. C., Barber, N., &
Franklin, B. D. (2013).

Methodological variations and their effects on
reported medication administration error
rates. BM] quality & safety, 22(4), 278-
289. 8. Delgado, E., Grbach, W. ],
Kowiatek, J., & DeVita, M. (2011).
Equipment, Medications, and Supplies
for an RRS. In Textbook of Rapid
Response Systems (pp. 291-311). Springer
New York. 9. Todd, D., Nannini, V.,
Kelling, T., & Orr, D. L. (2011).

Office accreditation experiences with 3 accrediting
agencies and suggestions for changes in
private oral and maxillofacial surgery
facility evaluations. Journal of Oral and
Maxillofacial Surgery, 69(1), 258-270. 10.
Smith, A., Kinross, J]., Bailey, M,
Aggarwal, R., Toresen, D., & Vincent, C.
(2008).

Re-stocking the resuscitation trolley: how good is
compliance with checking procedures!.
Clinical Risk, 14(1), 4-7. 11. McGaghie,
W. C., Issenberg, S. B., Petrusa, E. R., &
Scalese, R. ]J. (2010).

A critical review of simulation-based medical
education research: 2003-2009. Medical
education, 44(1), 50-63. 12. Praveen, S.,
Murty, B. S., & Kottada, R. S. (2012).
Alloying behavior in multi-component
AlCoCrCuFe and NiCoCrCuFe high
entropy alloys. Materials Science and
Engineering: A, 534, 83-89. 13.
Dennison, R. D. (2007).

A medication safety education program to reduce
the risk of harm caused by medication
errors. The Journal of Continuing
Education in Nursing, 38(4), 176-184. 14.
Rajeswaran, L. (2009). Cardio-Pulmonary
Resuscitation: Perceptions, Needs and
Barriers Experinced by the Registered
Nurses in Botswana (Doctoral
dissertation, University Of South Africa).
15. Smith, A., Kinross, ]., Bailey, M.,
Aggarwal, R., Toresen, D., & Vincent, C.
(2012).

Re-stocking the resuscitation trolley: how good is
compliance with checking procedures’.
Clinical Risk, 14(1), 4-7. 16. Flynn, L.,
Liang, Y., Dickson, G. L., Xie, M., & Suh,
D. C. (2012).

Nurses™ practice environments, error interception
practices, and inpatient medication
errors. Journal of Nursing Scholarship,
44(2), 180-186. 17. Wilson, B. L., Phelps,
C., Downs, B., & Wilson, K. (2010).

https://fmhr.net

| Ismail et al., 2026 |

Page 285



Frontier n

Medical & Health
Research

Volume 4, Issue 2, 2026
ISSN: (e) 3007-1607 (p) 3007-1593

Using human factors engineering in designing and
assessing nursing personnel responses to
mock code training. Journal of nursing
care quality, 25(4), 295-303. 18.
Adamson, K. (2012). Are we ready for an
emergency! 19. Rajeswaran, L., & Ehlers,
V.].(2012).

Audits of emergency trolleys* contents in selected
hospitals in Botswana. Health SA
Gesondheid, 17(1), 7- pages. 20. Hazinski,
M. F., Nolan, J. P., Billi, ]. E., Bottiger, B.
W., Bossaert, L., de Caen, A. R,, ... &
Jacobs, 1. (2010). Part 1: Executive
Summary 2010 International Consensus
on Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care Science
With  Treatment Recommendations.
Circulation,122(16 suppl 2), S250-S275.
21. Qu, X.Simpson, L. T., & Stanfield, P.
(2011).

A model for quantifying the value of RFID-
enabled equipment tracking in hospitals.
Advanced  Engineering  Informatics,
25(1), 23-31. 22. Maier, S. L., & Jennifer-
Barger, M. S. (2009). 4 Evidence
Collection and Preservation in the ED.
Manual of Forensic Emergency Medicine,
22. 23. Anderson, E., Bythell V,
Gemmell, L., Jones, H., Mclvor, D,
Pattinson, A., & Walker, 1. (2012).

Implementation strategies for improving survival
after out-of-hospital cardiac arrest in the
United States: consensus
recommendations from the 2009
American Heart Association Cardiac
Arrest Survival Summit. Circulation,

123(24), 2898-2910.

https://fmhr.net | Ismail et al., 2026 | Page 286



