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                                               Abstract 

 

Problem Statement: Sepsis continues to be a major problem in many hospitals and healthcare 

settings throughout the United States. The effectiveness of early recognition accompanied by 

evidence-based treatment can make the difference between life and death. Nursing students 

must possess the knowledge and needed training to recognize early onset of sepsis in order to 

implement protocols for earlier resuscitation. 

Purpose: Apply educational interventions coupled with prep-test and post-test questions to 

evaluate nursing students’ requisite knowledge to identify and address early signs of sepsis. 

Methods: Employed a pre and post-test comparative design to measure the effectiveness of an 

educational session given to two groups of senior nursing students on the topic of early 

recognition and treatment of sepsis. 

Participation: ASN students (N=19 pre/post test) from a rural public state college in 

southeastern United States and BSN students (N= 72 pre-test) (N=73 post-test) from a large 

public state university in the southeastern United States. 

Results: N= 91 ASN and BSN students completed the pre-test and N = 92 ASN and BSN 

students completed the post-test. Majority of students were female 87.4%. The average age of 

participants largely fell within the age group of 18-25. ASN pre-test proportion of 0.36 pre-test, 

BSN proportion of correct answers on pre-test was 0.38 pre-test. ASN proportion of correct 

answers on post-test was 0.93 post-test and BSN proportion of correct answers on post-test was 

0.90. Confidence interval of p < .001. 
 
Conclusions: There was a positive correlation between the sepsis educational session and post- 

test results in both the ASN and BSN cohorts. 

Keywords: Sepsis, early identification, screening, criteria, EGDT, Knowles, nursing, ASN, BSN 
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Senior Nursing Students’ Early Recognition of Sepsis 
 

Introduction 

 

Sepsis continues to be a major problem in many hospitals and healthcare settings 

throughout the United States. It is ranked as one of the top ten causes of death in the United 

States for persons 65 years and older and is considered the 11th leading cause of death for the 

general populous. (Jones, Ashton, & Kiehne, 2015). Nearly half of septic patients die within six 

months if not treated early within the process (Winterbottom, 2012).  In addition to high 

mortality, from 2008 – 2011 sepsis cost to Medicare and Medicaid was 17.7 billion dollars 

(Jones, Ashton, Kiehne 2015) which is an increase of nearly 2.5 billion dollars from 2009 

(Elixhauser, Friedman & Stranges, 2011). For adults aged 45-84, sepsis was the most common 

reason for admission to the hospital after an emergency department visit in 2011 (Weiss, Wier, 

Stocks & Blanchard, 2014). 

Problem Statement 

 

Numerous early recognition tools and bundles have been created to assist with early 

recognition and intervention in the development of sepsis with the goal of preventing septic 

shock. Use of these tools or bundles has been shown to decrease mortality and morbidity 

associated with sepsis.  As a result many hospitals throughout the United States have adopted 

sepsis protocols and procedures (Jones, et al. 2016). While there have been numerous studies 

supporting the value of sepsis tools or bundles, focused on educating health care providers, in 

general, and registered nurses (RN) or new graduate RNs in particular, about early recognition 

and interventions have been scant. 

The high demand for skilled and qualified registered nurses continues to grow. It is 

estimated that by the year 2020 the United States will possess a nursing deficit of approximately 
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thirty-six percent (Wright & Bretthauer, 2010). According to the World Health Organization 

(WHO), there will be a shortage of nearly nine million nurses by the year 2030 (World Health 

Organization 2016). It is imperative that degree programs continue to prepare nurses for the 21st 

century workforce. The knowledge and skill sets necessary to address major conditions like 

sepsis are critical to improved patient care. 

Purpose of the Project 

 

The present project was conducted to determine whether an educational intervention 

related to early recognition of sepsis could improve the knowledge needed for early recognition of 

and intervention in patients at risk for sepsis in a group of senior nursing students. The clinical 

question asked was “in a group of senior nursing students, does the implementation of an 

educational intervention improve their knowledge and skills necessary for early recognition and 

intervention in hospitalized patients at risk for sepsis? 

Review of Literature 

 

The literature review was conducted using MEDLINE, Cochrane databases, CINAHL, 

and through the university’s One Search system covering the years 2006 to 2018. Areas of focus 

included: history and development of definitions and criteria for sepsis, the importance of early 

recognition, the development of tools or bundles for sepsis as well as the knowledge and training 

of healthcare providers related to early recognition and treatment of sepsis. Key search words 

included: sepsis, early identification, screening, criteria, EGDT, Knowles nursing education, 

sepsis prevention, infection control, ASN, and BSN.  

History of Sepsis 

 

Historically, sepsis has been defined in a variety of ways. The first definition of sepsis 

occurred in 1991 based on the consensus that sepsis was a prevailing result of the systemic 
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inflammatory response syndrome also known as SIRS (Singer et al., 2016). In 2001, a task force 

was created to help resolve some of the limitations to which was not included in the 1991 

definitions (Levy et al., 2003). This task force allowed for additional expansion of sepsis criteria 

but still lacked some of the validating evidence truly needed for sepsis recognition and 

classification. Due to the lack of evidence over the past several decades, a true comprehensive 

definition of sepsis and sepsis recognition has been lacking (Seymour, et al. 2016b). One of the 

most comprehensive definitions by Jones et al., (2015) defines sepsis as the presence of infection 

together with systemic manifestations of infection, whether this presence being probable or 

documented. There is currently no consensus or specified FDA-approved treatment preferences 

for sepsis, in spite of the more than one hundred sepsis focused clinical trials (Delano & Ward, 

2016). 

Sepsis was first assumed to be the result of an overactive inflammatory response resulting 

in a compensatory anti-inflammatory response syndrome. Presently, findings from research have 

demonstrated the true complexity related to the development of sepsis in a person with an 

infection. Various triggers prolong the host’s immune response allowing pro-inflammatory and 

anti-inflammatory mechanisms to manifest. During this cycle, the infection is in the process of 

being resolved and tissue recovery is taking place. However, concurrently, organ injury is 

occurring along with associated secondary infections (Angus & Poll, 2013). 

In 2009, Sepsis as a primary diagnosis accounted for 836,000 hospitalizations and 

829,500 hospital stays as a secondary diagnosis within the United States. Consequently, sepsis 

became the sixth most common cause of hospitalization in 2009 (Elixhauser, Friedman, & 

Stranges, 2011). Prior to 2003, the International Classification of Diseases had only one 

classification of sepsis, the Ninth Revision (ICD-9) Code (Nguyen et al., 2006). Currently, as a 
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result of increased understanding of the condition, and recent changes from ICD-9 codes to 

International Classification of Disease, Tenth Revision (ICD-10) Codes, there are presently 178 

sepsis- related diagnosis codes (ICD-10, 2016). In 2016, the new recommendations and criteria 

for sepsis were developed by the Third International Consensus Task Force, in which they define 

sepsis as “life-threatening organ dysfunction due to deregulated host response to infection.” The 

goal of this committee was to evaluate the legitimacy of previous sepsis criteria as well as 

develop mechanisms for earlier identification of patients with suspected or anticipated infections 

leading to sepsis (Seymour, et al., 2016a). 

Importance of Early Recognition 

 

In the 1980’s, hospital mortality rates related to sepsis were more than 80%. Through 

improved surveillance, monitoring, and prompt initiation of therapy to treat the preliminary 

underlying infection, mortality rates have drastically declined to below 30% (Angus & Poll, 

2013). The need for prompt recognition not only reduces mortality associated with sepsis but 

also greatly reduces associated morbidities. Several studies indicated that those who survive the 

initial attack of sepsis often succumb to death due to delayed complication; others can often have 

permanent neurological dysfunctions, mood disorders, and lower qualities of life (Angus & 

Carlet, 2003; Iwashyna, Ely, Smith, & Langa, 2010). 

There are a number of risk factors that predispose patients to sepsis. In particular, 

patients’ predisposition for infection and their likelihood of developing acute organ dysfunction 

put them at risk. Acute organ dysfunction often manifests as respiratory and cardiovascular 

complications. Respiratory complications include acute respiratory distress syndrome (ARDS) 

and is hallmarked by hypoxemia with bilateral infiltrates. Cardiovascular complications may 

result in hypotension, elevated serum lactate level, and an elevated procalcitonin level requiring 
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fluid volume management, vasopressors, and may precipitate myocardial dysfunction (Angus & 

Poll, 2013). Sepsis can also present with neurological and renal manifestations. Central nervous 

system dysfunction is typically manifested as mental status changes such as altered levels of 

consciousness or delirium. Acute renal injury may result in a decreased urine output and elevated 

serum creatinine level and often requires treatment with renal-replacement therapy. 

Sepsis can also present with paralytic ileus, elevated aminotransferase levels, altered glycemic 

control, thrombocytopenia, disseminated intravascular coagulation, adrenal dysfunction, and 

euthyroid sick syndrome (Angus & Poll, 2013). Given the seriousness of the above possible 

sequelae, early recognition and intervention is critical to improved patient outcomes and possibly 

even prevention of such complications. 

Development of Sepsis Tools or Bundles and Training in Healthcare Providers 

 

Many hospitals have implemented bundles into their patient care. Bundles are tools that 

are designed to provide guidance, to assist with better patient outcomes and are built on evidence 

based practiced (Bertoncini, Di Massimo, & Gatta, 2016). Early warning tools are part of sepsis 

bundles. The main goal for bundles in practice is for national and international uniformity. In 

addition to assisted treatment recommendations, sepsis bundles greatly focus on early 

recognition with rapid interventions. A cohort study was conducted by Seymour, et al. (2016a), 

to evaluate the validity of early warning criteria to identify patients with suspected infection who 

were at risk of sepsis. They examined 1.3 million electronic health records (EHRs) in twelve 

hospitals across southwestern Pennsylvania from January 2010 until December 2013. These 1.3 

million EHRs yielded 148,907 cases meeting sepsis criteria. In these cases, the following early 

warning tools were evaluated to determine which tool(s) were most effective: 1) Sequential 

Organ Failure Assessment (SOFA), 2) Systemic Inflammatory Response Syndrome (SIRS), 3) 
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Logistic Organ Dysfunction System (LODS), and 4) Quick Sequential Organ Failure Assessment 

(qSOFA) (Seymour, et al., 2016a). Of the 148,907 encounters with suspected infection 

(N=74,453 derivation and n=74,454 validation), 6347 (4%) died. Among ICU encounters 

(n=7932) with suspected infection, 1289 (16%) died. Among non-ICU encounters (n=66,522) 

with suspected infection, 1886 (3%) died. Relative to qSOFA scores lower than two, encounters 

with qSOFA scores of two or more showed at least a threefold increase in hospital mortality 

across baseline risk declines (Seymour, et al., 2016a). 

Generalizability from the study was limited by the fact that the study only included 

patients with infections that were already suspected or documented. This study did not address 

how to diagnose infection among those in whom life-threatening organ dysfunction was the 

initial presentation (Seymour, et al., 2016a). Another limitation was the fact that none of the 

organ dysfunction measurement tools evaluated in this study distinguish between chronic and 

acute organ dysfunction. The authors concluded that SOFA exhibited a much greater 

predictability for mortality and SIRS criteria was not significantly better than the LODS for 

predicting in-house mortality. For those outside the ICU, qSOFA was more statistically 

significant than SOFA and SIRS in reducing in-hospital mortality (Seymour, et al., 2016a). 

Jones et al. (2015) conducted a systemic review to determine early sepsis interventions 

that decrease mortality in patients and costs to the healthcare system. The setting was a tertiary 

referral and teaching hospital that encompasses six community hospitals, emergency centers, and 

physical therapy locations. From 2006-2014 there were 15,353 sepsis-associated inpatient stays. 

During years 2009, 2010, and 2011 a nurse-driven early intervention protocol was used. This 

protocol focused on a four-part intervention—an organizational commitment (leadership); the 

development and integration of an early sepsis screening tool into EHR with screening tool and 
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healthcare training; screening and response protocols which encompassed twice daily screening 

of patients on targeted units; and finally, education and training of nurses’ evaluations focused 

on the extent of implementation trends in inpatient mortality (Jones et al., 2015). 

Within the first year of program implementation in 2009, 22,771 sepsis screenings were 

conducted on 3,413 patients (average of 6.7 screenings per patient), which constituted about 10% 

of in-patient stays. In the second year (2010), 48,486 screens were conducted on 7,965 patients 

(average of 6.1 screenings per patient). The third and final year (2011) resulted in 56,190 

screenings in 9,718 patients (5.8 screenings per patient), which was a 23% increase of inpatients 

stays when compared to the first year of implementation. Prior to implementation of this early 

sepsis identification protocol, mortality rates were 29.7% (2006-2008); after implementation 

(2009-2011), mortality was reduced to 21.1%. Cost related to sepsis before implementation was 

$5,566,691; after implementation costs had been reduced to $3,212,070. One limitation to this 

study was the fact that it did not include a concurrent control model, which did not allow for 

100% certainty that the reduction of mortality was directly related to policy implementation 

(Jones et al., 2015).  Findings from the study were statistically significant and suggest that 

mortality and cost associated with sepsis may be reduced through implementation of an early 

recognition protocol. 

In a retrospective observational cohort study conducted by Wawrzeniak, Loss, Moraes, 

De La Vega, and Victorino (2015), the investigators focused on early goal-directed therapy to 

improve outcomes in patients with severe sepsis and septic shock in the intensive care unit.  

Conducted in a single hospital over a nine-month period, the focus group included all adult 

patients who were at least eighteen years of age and who met the classical severe sepsis or septic 

shock criteria. A total of 268 patients met the criteria for inclusion in the study. These patients 
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were separated into two groups—early goal directed therapy (EGDT) totaling 97 patients and 

non-early goal directed therapy (Non-EGDT) totaling 171 patients. The APACHE II score tool 

was the early warning tool used for evaluation with a deciding mean score was 20.8 

(Wawrzeniak et al., 2015). 

Of the 97 patients in the EGDT group, there was a 37.1% non-ICU hospital mortality rate 

and 29.9% ICU mortality rate with an overall EGDT mortality rate of 37.1%.  Of the 171 

patients in the Non-EGDT group there was an associated 49.7% mortality in the non-ICU 

patients and a 40.4% mortality rate in the ICU.  The overall mortality rate for the Non-EGDT 

rate was 49% (p<0.001) in ICU (Wawrzeniak et al., 2015). There were several limitations to this 

study including exclusion of delayed ICU admissions, small size of the study compared of 

similar research studies. Findings from the study support the value of an early sepsis recognition 

and management protocol in improving outcomes in patients with severe sepsis and septic shock 

in an intensive care unit (Wawrzeniak et al., 2015). 

Churpek et al. (2016) also conducted an observational study focused on comparing quick 

Sequential Organ Failure Assessment (qSOFA) to several other early warning tools including the 

Systemic Inflammatory Response Syndrome (SIRS), Modified Early Warning Score (MEWS), 

and the National Early Warning Score (NEWS). The study spanned an eight year period and 

included 445, 073 patients screened with all four early warning tools (qSOFA, SIRS, MEWS, 

and NEWS) 150,288 met the study criteria. In order for patients to meet study criteria, cultures 

had to have been obtained within 24 hours of admission and intravenous (IV) antibiotic therapy 

must have been started within 72 hours of administration. The 294,785 patients who were not 

included, missed eligibility due to absent vital signs, laboratory data, mechanical ventilation, or 

vasopressors for hypotension treatment. Of the 150,288 eligible patients, 59,078 (39%) received 
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at least one culture, 54,367 (36%) received at least one dose of an intravenous antimicrobial, 

1,649 (5.4%) died, and 7,120 (23.2%) experienced ICU stays after meeting suspicion of infection 

(Churpek et al., 2016). 

Of these patients, 27,097 met at least 2 SIRS criteria, 11,729 met at least 2 qSOFA 

criteria at least once during their stay. The most common manifestations documented included, 

respiratory rate (RR) and hypotension (BP), in 5,016 patients. The second most common 

manifestations were respiratory rate (RR) and mental status change (MSC) observed in 3,249 

patients, and the third most common manifestations were hypotension (BP) and mental status 

changes (MSC) seen in 1,993 patients. Of the 27,097 patients, 1,471 (12.5%) met criteria for all 

three (BP, RR, MSC) (Churpek et al., 2016). The study was conducted at a single center in the 

United States and therefore limits making any generalizations from the findings. Another 

limitation was the lack of a gold standard to determine patient infection time frame, which could 

have resulted in several patients being excluded from study. Also, it only compared a few of the 

over one hundred published early warning scores in the literature (Churpek et al., 2016). 

Nonetheless, findings from the study revealed that Modified Early Warning Score 

(MEWS) and the National Early Warning Score (NEWS) were more accurate for predicting 

mortality rates and intensive care unit (ICU) transfers in non-ICU patients. Of all warning tools 

compared, the NEWS was the most accurate. Overall data revealed that qSOFA was a better 

predictive tool than Systemic Inflammatory Response Syndrome (SIRS), yet both Modified 

Early Warning Score (MEWS) and the National Early Warning Score (NEWS) were better 

predictors than qSOFA (Churpek et al., 2016).   

Initial and intermittent instruction with deliberate practice for healthcare providers in 

general and nurses in particular is key. The introduction of best practices and the importance of 
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early recognition with nursing students is important and provides a basis for further instruction. 

Subsequently, when they begin practicing as novice RNs, efforts can be focused on a more 

customized approach based on the policies and procedures associated with the institution in 

which they are employed (Seymour, 2016b). 

Angus and Poll (2013), discussed the terminology and degree of dysfunction associated 

with sepsis being extremely difficult to diagnose. Tedesco, et al. (2017) described team 

collaboration and education as an “integral” component for sepsis identification and treatment. In 

their study, nurses and care techs received a 60-minute educational intervention that covered 

signs, symptoms and treatment options for sepsis. This training also included discussion sessions 

and case studies. At one month and six months following their educational session, the 

participants’ knowledge was measured through a sixteen-item assessment. Results suggested that 

nursing staff not only gained knowledge for sepsis recognition, but during the period afterwards, 

the hospital’s overall deaths related to sepsis decreased. 

A review of literature conducted by Turi and Von Ah (2013), focused on the importance 

of nurses being able to utilize the Surviving Sepsis Campaign (SSC) and early goal-directed 

therapy (EGDT) to improve patient outcomes with severe sepsis and septic shock.  Findings 

from the review suggested that a critical aspect of successful collaborative sepsis intervention 

among providers and nurses is nurses’ ability for early recognition and actions.  Early 

recognition and implementation is a necessity for meeting SSC’s guidelines throughout facilities. 

Ba’ez, Hanudel, Perez, Giraldez, and Wilcox (2013) conducted a survey focused on 

recognition of sepsis prior to patients arriving at the hospital via emergency services, as well as, 

once patients arrived at the facility. The investigators used a fifteen-item survey to gather data 

about providers’ knowledge of early recognition of sepsis. Participants included 159 paramedics 
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and 34 nurses. The majority of the participants had been practicing in their field greater than ten 

years. Findings from the survey revealed a decreased knowledge for early recognition of sepsis 

throughout the cohort including a decreased awareness of the importance of sepsis training for 

both paramedics and nurses. 

Sepsis Education and Training in Healthcare Professions 

 

There were studies in the literature that addressed education and training needs associated 

with early recognition and training of healthcare providers (Delaney, Friedman, Fitzpatrick, 

2015; Tromp, et al., 2010; Qian, J. et al, 2016). Some studies aimed at evaluating medical 

students’ knowledge after sepsis education and training (Nguyen et al., 2009). Similarly, a few 

studies sought to evaluate nursing students’ knowledge related to the topic of sepsis. One study 

conducted by Goodstone, Cherkis Glaser, Nikolaidou, and Maggio (2015) focused on nursing 

students in an associate degree program (ADN). The ADN students participated in a simulation 

day focusing around stroke and septic patients. Seventy-seven ADN students received training 

and education surrounding stoke and sepsis; twenty-six of whom volunteered to participate in the 

study. The investigators used a pre and post survey consisting of four questions. The first 

question was based on ranking their knowledge regarding early identification of adult patient 

with sepsis/stroke. The second question requested knowledge regarding treatment of sepsis/ 

stroke. The third question evaluated confidence level in a clinical setting that would require 

identification of adult patients with sepsis/stroke, and the final question focused on the 

confidence level in a clinical setting that would require initiation of a sepsis protocol or rapid 

response team (RRT) protocol for acute stroke. Statistically, the results of the survey suggested 

overall growth in each of the four survey questions.  

 Englert and McDermott (2016) described the intricate use of simulations in their study 
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focused on prevention of hospital-acquired infections (HAIs) in the pre-licensed nurse. They 

described two different types of simulation used in the study. The first was labeled low-fidelity 

simulation.  In this form of simulation, students utilize manikins to learn repetitive and validation 

of skills such as reposition in bed, urinary catheter placement, dressing changes, etc.  Low-

fidelity simulation is extremely useful for building task-oriented skills.  High-fidelity simulation, 

the second type of simulation, encompasses a more realistic approach to learning.  During high-

fidelity simulation a more realistic and real life hospital setting is mimicked through the use of 

computerized manikins or possible live participants to fully grasp the real life scenario. High-

fidelity simulations allow each learner to implement the skills learned in low-fidelity simulation 

into a more lifelike situation a more detailed form of thinking. Englert and McDermott (2016) 

stated, “Sepsis education begins at a foundational level in students and should be emphasized 

throughout the nursing curriculum with repeated opportunities for practice of skills” (p.21). They 

concluded that improved preparation of pre- and post-licensed nurses are in infectious disease 

practices and prevention of HAIs will result in an overall reduction in the occurrence of sepsis.  

 Brenner and Iafrati (2014) discussed the importance of incorporating best practices into 

their undergraduate baccalaureate critical care courses at the College of Brockport.  The authors 

stated that,  “Nursing students need to be provide safe competent nursing care by incorporating 

best practice into their clinical practice now and in the future when they become registered 

professional nurses” (p.61).  Starting with two concurrent courses, as well as threaded throughout 

the curriculum, best practices grounded in research and known to improve quality of care are 

reinforced.   

Conceptual and Theoretical Framework Knowles’ Theory of Adult Learning 

As the intended population of this project revolves around the adult learner and not that 
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of pre-adult, Malcolm Knowles’ Andragogy is the most appropriate framework to utilize.  

Knowles originally outlined four assumptions pertaining to the methods in which an adult learner 

gained knowledge as compared to that of the non-adult learner. Several years after his initial 

publications he added two additional assumptions (Merriam, Caffarella, & Baumgartner, 2007). 

Knowles’ combined six assumptions are described as follows: 

1) The adult learner gains self-maturation and moves from a dependent learner to a 

more independent and self-guided learner. 

2) The adult learner absorbs knowledge based on past experience. 
 

3) Readiness for leaning in the adult leaner is associated with their social roles. 
 

4) The adult learner is no longer theme centered, but focuses more on the actual 

problem. 

5) The adult learner is motivated more through external than internal factors. 
 

6) The adult learner must understand the importance of why they need to learn 

something. 

For this study, Knowles’ six assumptions were implemented as part of each educational 

session taught to both the ADN and BSN cohorts with additional emphases related to Knowles’ 

sixth assumption. Each adult learner must be able to understand the importance of early 

identification of sepsis, the need for early implementation as well as the overall need for gaining 

this knowledge. 

Methodology 

 

Design 

 

This project used a pretest/posttest comparative design to measure the effectiveness of an 

educational session given to two cohorts of senior nursing students on the topic of early 
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recognition and treatment of sepsis. 

Setting and Sample 

 

Participants for the project were recruited from two nursing programs located in the 

southeastern United States. The first program is located in a college of nursing in a large, public, 

state university in the southeastern United States. The college of nursing has a limited access, 

upper division, four semester traditional undergraduate program that, upon completion, confers 

the baccalaureate of science degree in nursing. The college has approximately 200 undergraduate 

students, seventy-seven of which were in their last semester and scheduled to graduate in the 

spring of 2018. Participants for this group were recruited from students enrolled in a three- 

semester hour adult health course, which is the second of two adult health courses that focus on 

the care of adult patients with medical-surgical conditions. 

The second program is located in the college of nursing in a rural public state college in 

southeastern United States. This program has a limited access, upper division, five semester 

traditional undergraduate program that, upon completion, confers an associate’s degree in 

nursing. The college has approximately 86 undergraduate students. Participants for this project 

were recruited from 26 students enrolled in a three-semester hour adult health course, which is 

the third of three adult health courses that focuses on the care of the adult patient with medical- 

surgical conditions. 

Measures 

 

Pretest/posttest. The pre-test/post-test consisted of ten questions; nine of which were 

multiple- choice and one ranking question (See Appendix A). The test was developed by the 

primary investigator and based on learning objectives developed for the instructional 

intervention that was also implemented by the primary investigator. The test was reviewed by 
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two nursing professors who have expertise in educational instruction and item writing. 

Demographic form. The demographic form consisted of a sheet requesting the following 
  
information: age, self-identified gender and their current program (associate degree or  
 
baccalaureate degree). 
 
Procedures 

 

The interventions occurred as part of each cohort’s scheduled classes. Each student 

received a packet which included an informed consent coversheet, a demographic form, and a 

pretest quiz. The informed consent coversheet was reviewed and explained to the students. 

Those students who wished to participate in the project, were instructed to put their completed 

forms and pretests in the appropriate data box labeled “PRETEST / DEMO” boxes. After these 

activities were completed, the educational session was implemented. The educational session 

consisted of a thirty-minute educational session focusing on sepsis criteria and early recognition 

tools- which were based upon the most recent Surviving Sepsis Campaign, as well as Sepsis III 

Criteria published in 2016 (Singer et. al, 2016). The session include the following topics: 

definition of sepsis, training on sepsis bundles, early warning signs, common causative 

microorganisms, diagnostic tests, and treatments.   

 For visual aids, a powerpoint presentation was used along with printed handouts of the 

powerpoint presentation to allow students to take notes and keep as references.  Lecture was 

aimed at thirty minutes with time allocated for questions at the end of lecture prior to the 

completion of the students post-test.  At the completion of the educational session, a second copy 

of the quiz “post-test” was administered. When the students finished, those students participating 

in the project returned their completed post-quiz to the data collection box that is marked, 

“POSTTEST”. 
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Human Subjects Protection 

 

Approval of the project was granted by the Florida State University’s Institutional 

Review Board, as well as was granted from each program in the form of a letter.  Participation in 

this project was voluntary. At no time were the participants requested to use any information that 

might link the participant to their responses. Informed consent was provided in the form of a 

coversheet in the packet, which was reviewed at the beginning of the class. None of the data 

collection forms included any information that would directly identify the individual completing 

the forms; however, the informed consent gives the individual the option of requesting that their 

completed data forms not be included in the data analysis process. Additionally, the individual 

placed their completed data forms in the appropriate data collection box. Only data from the box 

designated for consented data were used in the data analysis. Consent to be included in the 

project was assumed when each participant completed and turned in their pretests / posttests and 

the demographic information. 

Data Analysis 

 

Descriptive statistics were used to describe the characteristics of the associate degree 

participants and the baccalaureate degree participants. Stratified inferential statistics was used to 

compare scores on the pretest/posttest quizzes before and after the educational intervention. 

Data analyzes was focused on the effectiveness of the educational session and its impact related 

to knowledge gained through comparison of aggregate scores on pretest posttest quizzes. IBM’s 

SPSS software was utilized to assist with this analysis through independent samples t-tests and 

numerous tables and charts. 

Results 

 

A total of 91 participants completed the pre-test and 92 participants completed the post- 
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test (See Table 1). Of the 91 participants who took the pre-test, 19 (20.8%) were from the 

associate degree program ASN students and 72 (79.2%) were from the baccalaureate program. 

Of the 92 participants who completed the post-test, 19 (20.6%) were from the associate degree 

program and 73 (79.6%) were from the baccalaureate program. The majority of both cohorts 

(87.4%), identified themselves as female. One student failed to identify self-gender on BSN post-

test resulting in approximately one half of a percent deficit. The average age of all participants 

largely fell within the age group of 18-25; however, the mean age for participants from the 

associate degree program was 28 years and the mean age for participants from the baccalaureate 

program was 21 years.  

 

Table 1  

Summary of Demographics by Group and Combined 

 
 

Demographics ADN 
(n=19) 

BSN 
(n=73) 

Total 
(n=92) 

Age n (%) n (%) n (%) 

18-25 11 (57.9 %) 67 (91.7 %) 78 (84.9%) 

26-35 5 (26.3 %) 4 (5.5 %) 9 (9.8 %) 

36-45 1 (5.3 %) - 1 (1 %) 

46-55 2 (10.5 %) 1 (1.4 %) 3 (3.3 %) 

>55 - - - 

Other - 1 (1.4 %) 1 (1 %) 

Gender n (%) n (%) n (%) 

Male 3 (15.8% ) 8 (11 %) 11 (12 %) 

Female 16 (84.2 %) 64 (87.7 %) 80 (87 %) 

Other - 1 (1.3%) 1 (1 %) 

n = 92 

 

 

The overall pre-test group mean was 0.3769 (SD = 0.14536).  The post-test group mean 

was 0.9065 (SD = 0.09812).  ASN proportion of correct answers on pre-test was 0.36 (SD = 
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0.13) were BSN proportion of correct answers on pre-test was 0.38 (SD = 0.10) ASN proportion 

of correct answers on post-test was 0.93 (SD = 0.15) were BSN proportion of correct answers on 

post-test was 0.90 (SD = 0.10). When the groups were combined and pre-test scores compared to 

the post-test scores, the difference was significant at the p < .001 as shown in Table 2. 

 

Table 2 

Mean Percent Correct and Standard Deviation on Pretest/ Postest by Group and Combined 

 
 

Groups  Pre-Test Post-Test 
 m (SD) m (SD) 

ADN 0.36 (0.13) 0.93 (0.15) 

BSN 0.38 (0.10) 0.90 (0.10) 

Total 0.37 (0.11) 0.91 ( 0.12) 

 

Discussion 

The present project was conducted to determine whether an educational intervention could 

improve the knowledge needed for early recognition of and intervention in patients at risk for 

sepsis in a group of senior nursing students. Participants were recruited from two programs (one 

ASN and one BSN) in a states located in the southeast United States. Findings from this project 

suggest that a 30 minute educational session, focused on early recognition of and intervention in 

patients at risk for sepsis, does improve knowledge in a group of senior nursing students based 

on pre-test, post-test results and is not confounded by the type of program.  

 This project utilized the latest evidence based practice guidelines from the Surviving 

Sepsis Campaign as well as other accredited sources.  Similar to findings in the study by Brenner 

and Iafrati (2014), the present project revealed significant improvement in student responses to 

the quiz following the instructional sessions. Despite this project not being a simulation study 
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such as Nguygen, et. al. (2009) and Englert and McDermott (2016), it still improved student 

knowledge based on the pre- and post- tests comparision.  Englert and McDermott (2016) state 

“simulation is a teaching method that provides an opportunity for students to apply knowledge 

from classroom to patient care scenarios” (p.21).  In order to fully participate in high-fidelity 

simulation, some foundational knowledge is necessary.  Short introductory sessions like the one 

presented in this project can lay the foundation for the implementation of higher level simulation 

scenarios for students. 

Limitations and Suggestions for Improvement 

There were several limitations to this study. There were varying sample sizes, and the 

findings more compelling with a larger sample. While the students were instructed by the same 

person using the same instructional materials and strategies, the sessions were taught at different 

dates and times which may have influenced the results. In addition, there were most likely 

differences in the curriculums from the two programs from which participants were recruited. 

The pretests and posttests could have been numbered allowing each pre-test to be paired 

analysis. Of particular interest is the limitation associated with recall versus retention. Recall was 

measured by the post-test being administered immediately after the education session. However, 

in order to be able to truly evaluate whether the knowledge was retained and thus able to be 

accessed when needed as conveyed by Knowles’ Adult Learning Andragogy, another posttest 

should have been administered to the participants several weeks after the educational session. 

Implications of Results / Suggestions for Future Clinical Research 

 

Despite the limitations evident in the project, findings from the project support the value 

of educational interventions as one-way increase nursing students and perhaps novice nurses 

ability to recognize and respond to clinical findings in patients at risk for sepsis. Educators in 
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nursing education and nursing practice need to find the most effective approaches to ensuring 

nurses have opportunities to hone their knowledge and skills on a continuing basis. Healthcare 

continues to become more complex. As a result newer multifaceted approaches related to 

education must be implemented into nursing programs and continuing education (Jones, 2013). 

Attending to the ongoing education of nurses is critical to the quality of care they provide. 

Summary 

 

Sepsis remains a high mortality and high morbidity process. Early recognition and 

identification of sepsis is key in reducing death as well as ensuring rapid recovery from the 

causative organism(s). Educating and training future nursing students regarding early recognition 

of sepsis, sepsis criteria’s, early warning tools such as: qSOFA, SIRs, NEWs, and MEWs in 

addition to early implementation of interventions is key to helping combat further negative 

outcomes in septic patients. The present project provides support for the value of evidence-based 

education for nursing students and the continued education of nurses in practice.
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     Appendix A Sepsis Knowledge 

Sepsis Knowledge Test 

Instructions: For questions 1-9, Circle the Letter for the correct answer. For question 10, follow 

directions in the stem. 

1) Blood cultures can often be negative in cases of sepsis. 
 

A) True 

B) False 
 

2) Which one of the following choices is considered the first step for initial therapy of the septic 
patient?  

 

A) Vasopressors 
B) Supplemental oxygen  
C) Fluid resuscitation  
D) Antimicrobial therapy 

 

3) Which one of the following organisms accounts for the majority of sepsis cases. 
 

A) Gram negative microorganisms 
B) Gram Positive microorganisms 
C) Protozoan microorganisms 
D) fungicidal microorganisms 

 

4) Leukocytosis is hallmarked by a leukocyte count of: 
 

A) 4,500 per microliter 
B) 8,500 per microliter 
C) 2,500 per microliter 
D) 12,500 per microliter 

 

5) Which one of the following labs is the best indicator of sepsis? 
 

A) Procalcitonin 
B) CBC 
C) CMP (CMETA) 
D) UA 
E) Blood Culture 
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6) What is the average length of time in which a lactic acid should be re-ordered in a patient 
suspected of being septic? 

 

A) 10-12 hours 
B) 3-6     hours 
C) 8-10   hours 
D) 1-2     hours  
 

7) According to the 2017 Surviving Sepsis Campaign, which one of the following is the 
recommended fluid replacement therapy for septic patients?  

 

A) 30 ml/kg of crystalloid solution 
B) 30 ml/kg of ½ normal saline 
C) 30 ml/kg of 5% dextrose 
D) 20ml/kg of crystalloid solution 
E) 20 ml/kg or ½ normal saline 
F) 20 ml/kg of 5% dextrose 
 

8) In patients who are diagnosed with sepsis related to acute respiratory distress (ARDs), a higher 
PEEP is preferred over a lower PEEP.  

 

A) True 
B) False 

 
9) Once an ICU patient with sepsis has had two (2) consecutive blood glucose levels above _____, it 

is recommended that the patient begins receiving insulin.  

 

A) >210 mg/dl 

B) >180 mg/dl 

C) >160 mg/dl 

D) >240 mg/dl 

 

10)  Rank the following actions in the order that each should occur (1-4) when treating a patient for 

sepsis.  

___Administer Fluids  

___Administer Antibiotic 

___Obtain Culture 

___Administer vasopressor (vasopressin- up to 0.03 U/min) 

 
3,2,1,4 


