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Abstract 

Background: In-hospital cardiac arrests (IHCA) have negative outcomes on patients and can 

prolong hospitalization or lead to death. The rate of IHCA has been increasing over the past few 

years in the United States. A medical intensive-care stepdown unit in a level three trauma center 

has an incidence of IHCA above the national average and a survival-to-discharge rate less than 

the national average. 

Purpose: The project aimed to improve patient outcomes and reduce the rate of IHCA by 

placing infographics containing evidence-based practice in the unit with the highest incidence. 

Methods: A pre-post implementation quality improvement design was used to compare the 

incidence of IHCA before and after the placement of infographics in common areas of the unit. 

Results: The results of the two-proportion z-test yielded a z-value of -0.78 and a p-value of 

0.435. These findings indicate that there was no significant change in the proportion of patients 

who coded before and after the introduction of the infographics. Despite the efforts to enhance 

awareness through the infographics, the incidence of code events increased from 19.6 per 1,000 

to 37.7 per 1,000 admissions between the two periods. 

Conclusion: The use of infographics did not reduce the rate of IHCA in the unit with the highest 

incidence. Factors such as lack of buy-in from staff, increased number of travel nurses on the 

unit, and increasing patient complexity negatively impacted the project. There was inconsistent 

use of the MEWS protocol by the nursing staff due to no automated alerts of critical MEWS 

scores. Re-education and automated activation of the RRT may be necessary to reduce the IHCA 

rate. 

Keywords: In-hospital cardiac arrest, modified early warning system, rapid response 

team, infographics, advanced cardiac life support, basic life support 
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Reducing the Incidence of In-Hospital Cardiac Arrests (IHCA) by Utilizing Infographics 

Approximately 290,000 adults experience in-hospital cardiac arrests (IHCA) each year. 

Healthcare facilities implemented strategies to reduce IHCA and improve patient outcomes by 

introducing systems such as the rapid response team (RRT) and modified early warning system 

(MEWS) to recognize patient decline promptly (Andersen et al., 2019). Despite being 

hospitalized, patients experiencing IHCA may still have poor outcomes. IHCA causes prolonged 

hospitalization, increased financial burden, and potentially death. The total cost of cardiac arrest 

in the United States was estimated to be $33 billion per year, with the cost consistently 

increasing yearly from 2003 to 2012 (Damluji et al., 2018). Though IHCA varies by 

demographics and geographic location, the rate has increased to nearly 300,000 between 2013 

and 2018 from 200,000 annually between 2003 and 2007 in the United States (Sung et al., 2022). 

A local level three trauma center concerned with reducing the rate of IHCA in one unit 

specifically was the focus of the project. 

Background 

The national incidence of IHCA is 8.9 per 1,000 admissions (Rasmussen et al., 2022). 

The southern region of the United States has held the highest percentage of IHCA for nearly two 

decades. More recently, from 2014-2018, the percentage of IHCA was 41.44% (Wu et al., 2021). 

At the local level, the total number of admissions at the facility was 6,979 from January to 

August 2023. There were 118 hospital-wide cardiac arrests which equates to 16.9 IHCA per 

1,000 admissions. Specifically, from February to March 2023 the facility recorded 1,692 

admissions with 31 IHCA (18.3 per 1,000 admissions). On the hospital unit of interest, the 

medical intensive care step-down unit (MICU step-down), from February to March of 2023, 

there were 102 admissions and two cardiac arrests (19.6 per 1000 admissions). The average 
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survival-to-discharge rate post-cardiac arrest throughout the hospital from January to August of 

2023 was 15.3%, which compares unfavorably to the national average of 25% (Andersen et al., 

2019). Deviations from advanced cardiovascular life support (ACLS) guidelines averaged 36.3% 

hospital-wide. Increased protocol deviations are associated with the decreased probability of 

obtaining the return of spontaneous circulation (ROSC) (Crowley et al., 2020). The facility has 

attempted to reduce the rate of IHCA and improve survival to discharge percentages by 

implementing a formal RRT and MEWS protocol. The use of MEWS protocol in the inpatient 

setting was used for many years at the facility. The goal of the MEWS protocol is early 

recognition of patient deterioration to reduce in-hospital cardiac arrests and improve patient 

clinical outcomes. Early recognition and correction of cardiac arrest are critical to reduce 

mortality rates (Kim et al., 2020). The purpose of the RRT is to provide prompt, lifesaving 

patient care for patients in acute distress. 

Problem Identification 

The specified unit is a MICU step-down unit that had an incidence higher than other non-

ICUs in the facility. The hospital was concerned about the lower survival-to-discharge rate 

compared to the national average. The purpose of this project was to decrease the activation time 

of the RRT by placing infographics on the unit with the highest overall IHCA incidence. Thus, 

the PICOT question for this project was, Does the application of infographics, compared to 

current agency practice, support RRT notification for decompensating medical-surgical patients 

to reduce in-hospital cardiac arrest over eight weeks? 

Review of Literature 

An extensive literature review was performed to research the effectiveness of 

infographics in decreasing RRT activation time and decreasing IHCA. Cumulative Index to 
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Nursing and Allied Health Literature (CINAHL) and Elton B. Stephens Company (EBSCO) 

databases were accessed to search for relevant data. Phrases used in the literature search included 

rapid response team implementation, MEWS implementation, the effectiveness of infographics 

in healthcare, and IHCA. Boolean operators included “not pediatrics” or “outpatient”. Many of 

the articles identified had lower levels of evidence such as qualitative, observational cohort 

studies, cross-sectional, and interventional studies. Three main themes were noted in the 

literature review: the use of the MEWS protocol to decrease IHCA; decreasing the activation 

time of the RRT; and the effectiveness of infographics in healthcare. 

Use of MEWS Protocol 

Increases in a patient’s MEWS score were directly related to increased incidence of 

mortality and initiation of ICU transfer (Miles et al., 2023). Na et al. (2021) and Silva et al. 

(2021) found the automated activation of the MEWS protocol decreased the overall risk of a fatal 

cardiac event by increasing the number of rapid response calls to assist decompensating patients. 

Timely identification of patient deterioration and activation of the RRT decreased IHCA and 

improved patient outcomes. The MEWS protocol helped reduce the length of stay and cost of 

treatment. Increased nursing workload and nurse-to-patient ratios on the medical-surgical units 

reduced the nurses’ ability to assess each patient's needs and quickly recognize signs of patient 

deterioration. The goal of the protocol was to detect changes in patient conditions that may not 

be recognized by the nursing staff. Higher levels of staffing were associated with a lower rate of 

missed vital sign observation (Miles et al., 2023; Redfern et al., 2019; Warren et al., 2021). 

Eddahchouri et al. (2021) indicated compliance with the MEWS protocol was only 62%. 

However, the use of infographics with the MEWS protocol improved nurses’ confidence in their 
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knowledge of the protocol and improved patient outcomes, reduced the length of hospitalization, 

and increased compliance with the MEWS protocol. 

Activation of RRT 

The timely activation of the rapid response team when patient deterioration was noted 

reduced the overall rate of IHCA. Alerting the team without delay and automated activation of 

the RRT was linked to decreased length of stay, decreased ICU admissions, and a decrease in 

mortality. It was noted there was a decrease in RRT calls during nursing handover periods 

(Boniatti et al., 2023; Olsen et al., 2019; Olsen et al. 2022). Early recognition of patient 

deterioration and cardiopulmonary resuscitation within one minute, epinephrine administration 

within five minutes, and defibrillation within two minutes were linked to improved rates of 

survival post-cardiac arrest (Andersen et al., 2019; Guetterman et al., 2019). Bedside nurses were 

vital in improving IHCA outcomes as they were the first to note patient deterioration. 

Effectiveness of Infographics 

Infographics were an effective method of using visual representations to relay large 

volumes of complex information in a simple, easy-to-read format. Visual data was more easily 

understandable than text-only content (Balkac & Ergun, 2018). Infographics were useful for 

those in the nursing profession with limited time to read an entire document (Patel et al., 2020; 

Taye et al., 2022). The ease of readability increased the likelihood of capturing the staff's 

attention (Chicca & Chunta, 2020; Zadro et al., 2022). McSween-Cadieux et al. (2021) endorsed 

infographics as a knowledge translation tool to reach multiple healthcare entities. One identified 

weakness in the articles was the low level of evidence. Most studies assessing the effectiveness 

of infographics were qualitative because they were evaluated using a subjective approach from 

the individual. 
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In summary, researchers supported using MEWS as an effective tool for reducing the rate 

of IHCA. Nurse response time was important in ensuring positive outcomes post-cardiac arrest. 

Also, infographics were an effective method to relay information and reinforce the MEWS 

protocol, RRT policy, ACLS, and basic life support (BLS) algorithms. 

Theoretical Framework 

The theoretical framework selected for the DNP project was Ronald Lippitt’s seven 

phases of change theory. Lippitt focused on an individual change agent rather than a community-

oriented process and used a change agent to implement a change (Asirifi et al., 2022). His theory 

is an expansion of Lewin’s change theory (Barrow et al., 2022). 

Ronald Lippitt’s change theory was selected because it is used to facilitate change, which 

was the objective of the DNP project. The need for change in the institution was evidenced by an 

increased incidence of IHCA. Transformation within a facility requires altering the change 

agent’s current process, hence the reason support by stakeholders is vital (Dubose & Mayo, 

2020). Convincing stakeholders was equally as important as they were the ones adapting to the 

intervention to positively impact patients. After the project, the education nurse and preceptor 

were recognized as the new change agents. 

Quality Improvement Methodology 

The Plan-Do-Study-Act (PDSA) was used as the quality improvement model. The goal of 

the model was to accelerate an improvement in the standard of care by challenging small 

changes to allow for a greater change over time (Bradshaw & Vitale, 2021). The plan for the 

project was completed by researching national and local data and preparing a plan to reinforce 

the MEWS, BLS, and ACLS protocols to reduce the incidence of IHCA. The do phase of the 

model was the phase in which infographics were placed in common areas of the unit. The study 
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phase of the PDSA model consisted of interpreting and studying the project’s results. The act 

phase consisted of continuing the change in the facility after the project (Agency for Healthcare 

Research and Quality, 2024). 

Project Design 

The need for intervention was introduced to the leadership of the facility, preceptor, and 

stakeholder. The setting for the project was a level three trauma center with 311 beds. Data 

regarding IHCA was collected from the clinical outcomes manager and compared to national 

data. After determining which unit in the facility had the greatest need for an intervention, a 

MICU step-down unit was selected. Patients who experienced IHCA were included in the 

project. Those who did not experience a cardiac arrest were excluded. There are 18 beds in the 

step-down unit. The most common diagnosis within the unit was sepsis. 

Before implementation, Institutional Review Board (IRB) approval was attained from the 

university (see Appendix A), the Collaborative Institutional Training Initiative (CITI) was 

completed (see Appendix B), and support was gained from the facility. Infographics of the 

MEWS and RRT protocols were produced using an online tool and printed. The author assumed 

financial responsibility for the printing process. The cost was less than fifty dollars. There was no 

cost to the facility or participants related to the project. 

Implementation of the project began in February 2024 and was conducted over eight 

weeks. The informative flyers were placed throughout the unit in common areas such as the 

breakroom, medication room, restroom, and nurses’ station. The nursing staff was educated as a 

group on the importance of the intervention and expressed interest when shown data comparing 

their rate of IHCA with the national average. ACLS and BLS algorithm flyers were present in the 

unit but were placed in more accessible locations such as near the crash cart and at the nurses’ 
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station. After eight weeks, de-identified data collected from the clinical outcomes manager was 

analyzed via a statistician regarding the total number of IHCA on the specified unit and 

compared to the previous data from 2023. Descriptive statistics were used to describe the 

demographics of the study participants and changes in outcomes for this study. A test of two 

proportions was conducted to compare the proportions of patient codes. The statistical software 

Minitab® 19 was used to perform all analyses. 

Project Results and Evaluation 

The use of infographics to decrease the activation time of the RRT and reduce the rate of 

IHCA was not effective. During the eight-week intervention from February to March 2024, there 

were 106 admissions to the ICU step-down with 4 IHCA representing 37.7 per 1000 admissions. 

This was an increase of 1.81% compared to the same time frame in 2023. The non-ICU unit held 

the highest number of cardiac arrests hospital-wide. A two-proportion z-test was conducted to 

assess the impact of informative infographics placed around the unit on the proportion of patients 

who coded between February and March 2023 compared to the same period in 2024. In 2023, 

out of 102 admissions, two patients experienced a code event, which is approximately 19.6 per 

1,000 admissions. After the implementation of the infographics in 2024, among 106 admissions, 

four patients had a code event, representing approximately 37.7 per 1,000 admissions. The 

results of the two-proportion z-test yielded a z-value of -0.78 and a p-value of 0.435. These 

findings indicate that there was no significant change in the proportion of patients who coded 

before and after the introduction of the flyers. Despite the efforts to enhance awareness through 

the flyers, the percentage of code events increased from 19.6 per 1,000 to 37.7 per 1,000 between 

the two periods. 
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Conclusion 

The rate of IHCA has been steadily increasing over the past decade, with the highest 

percentage of cardiac arrests occurring in the southern region of the United States. The national 

incidence of IHCA is 8.9 per 1,000 admissions (Rasmussen et al., 2022). The facility had an 

IHCA rate of 18.3 per 1,000 admissions hospital-wide. On the hospital unit of interest, the MICU 

stepdown, from February to March of 2023, there were 102 admissions and two cardiac arrests 

(19.6 per 1000 admissions). The use of infographics based on current evidence-based practice 

did not reduce the rate of IHCA in the unit with the highest incidence. The rate of IHCA 

increased from 19.6 per 1,000 admissions from February to March 2023 to 37.7 per 1,000 

admissions from February to March 2024. The p-value was 0.435, indicating the results were not 

statistically significant. 

There were many factors potentially impacting the effectiveness of infographics. There 

was limited buy-in from the unit manager and the nursing staff. There was no automated 

activation of the RRT triggered by increased MEWS scores at the facility, therefore the time to 

activate the RRT was not recorded. There was also inconsistent use of the MEWS protocol by 

the nursing staff due to a lack of policy enforcement by management. The facility has limited 

financial resources and an inadequate number of nursing staff. Re-education may be necessary to 

enforce the policy as a large portion of the staff were travel nurses who only spent eight to 13 

weeks on the unit. The short timeframe the travel nurses were employed on the unit limited the 

opportunity for education and policy adherence. The increasing complexity of healthcare was 

also a factor in the increase of code events. 

Although the DNP project was unsuccessful in reducing the rate of IHCA in the unit with 

the highest incidence, areas for improvement were discovered and could potentially improve 
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practice and patient outcomes at the facility in the future. Stakeholders suggest implementing 

new training protocols and simulation events to further train staff. 
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