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mortality globally, particularly in low- and middle-income countries. Despite being
preventable with early recognition and intervention, nurses often lack the required
knowledge and practical skills to detect and manage sepsis effectively. This gap is
especially evident in general wards, where early symptoms are commonly first
observed.

Aim: This study aimed to assess the effectiveness of a structured teaching program in
improving nurses’ knowledge and practices related to the recognition and
management of sepsis in a tertiary care hospital.

Methods: A quasi-experimental design was employed with pre- and postintervention
assessments. Forty nurses from ICU and neurosurgical wards at Faisal Masood
Teaching Hospital, Sargodha, participated. Data were collected using a sepsis
knowledge questionnaire and a nursing practice checklist. The intervention consisted
of three structured training sessions delivered over three weeks. Data were analyzed
using SPSS wversion 24, applying paired t-tests to compare pre- and postintervention
scores.

Results: There was a statistically significant improvement in nurses’ knowledge and
practice scores after the intervention. The mean difference in knowledge was 0.311
(p < 0.001), and in practice was 0.327 (p < 0.001). Post-intervention, knowledge
improved by 32.4% and practice by 34.0%, particularly in areas such as early
assessment, timely antibiotic administration, and patient communication.
Conclusion: Structured educational interventions significantly enhance nurses’
ability to recognize and manage sepsis. Continued training, simulation, and
institutional support are essential for sustaining improvements

INTRODUCTION

Sepsis is defined as suspected or confirmed infection
with evidence of systemic inflammation, consisting
of two or more of the following: fever or
hypothermia, tachycardia, tachypnea, leukocytosis or

leucopenia (Felis, 2023). If left untreated, sepsis
progresses to severe sepsis and septic shock, and is
ultimately fatal. Sepsis, a life-threatening condition
triggered by the body's response to infection, requires
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prompt and effective management to reduce
mortality rates (Vaughn & Upperman, 2023).

Sepsis is a lifethreatening condition caused by
suspected or apparent infection. Sepsis is
characterized by systemic signs of circulatory collapse
such as poor peripheral perfusion, pallor, hypotonia
and poor responsiveness (Liang & Yan, 2023). As
well as temperature instability, increased oxygen
demand, apnea, intercostal retraction, weak pulse,
delayed capillary refill, hypotension, tachycardia,
irritability, lethargy, hypotonia, abdominal distension
and may progress to septic shock and DIC.
Hematological indices, a cute phase reactants,
protein markers, and cytokines have been extensively
examined as adjunctive tests for diagnosis of sepsis
(Schertz et al., 2023).

Sepsis is associated with high mortality rate and
constitutes one of the main causes of

death. At least 19 million cases every year are
diagnosed with sepsis and the majority in low- and
middle-income countries. Mortality rates from sepsis
range between 25% to 30% for severe sepsis and
40% to 70% for septic shock (Hunt, 2024). The
annual incidence of sepsis is about 50 million
globally, and sepsis-related mortality is 25%-30%.
Sepsis has ranked top among the most expensive
conditions treated in the United States, and the
annual medical cost of sepsis in the is $24 billion. In
Korea, the mortality rate from sepsis has nearly
tripled in 10 years and is the 10" leading cause of
death for women (Shappell et al., 2023).

The clinical presentation of sepsis is highly variable
depending on the etiology. The most common sites
of infection are the respiratory, genitourinary, and
gastrointestinal systems, as well as the skin and soft
tissue. These deaths caused by infectious causes such
as neonatal sepsis, meningitis and pneumonia
(Tsantes et al., 2023). It is the culmination of
complex interactions between the infectious agent
and the host immune, inflammatory and coagulation
responses. Both the host responses and the
characteristics of the infecting organism influence
the outcome of sepsis (Tsantes et al., 2023; Xin et al.,
2023).

Sepsis is characterized by systemic inflaimmation and
widespread tissue injury caused by

infection. The severity of illness is ranging from
sepsis, severe sepsis and septic shock. When

infection is absent, the clinical syndrome is termed
Systemic Inflammatory Response Syndrome
(Mangalesh et al.,, 2023). Systemic inflaimmatory
response syndrome is a collection of signs where
body reacting to a range of injuries or illnesses (Iba et
al., 2023). It is inflammatory state affecting the whole
body. Frequently it is the result of the body immune
response to infectious or non-infectious diseases
(Arora et al., 2023).

Sepsis causes multiple organ damages at the
molecular and cellular level, such as changes in
inflammatory signals and metabolic disorders, as well
as organ levels, including microcirculation changes
and endothelial changes, and can lead to septic
shock and death if left untreated (Cheng et al., 2020;
Margraf et al., 2020). However, those unwanted
critical conditions can be prevented by early
detection. If sepsis is detected within an hour and
treated in a timely manner, the prevalence, mortality,
and total medical expenses of this critical and costly
condition can be reduced. Nevertheless, early
recognition is not easy because initial symptoms of
sepsis are nonspecific and ambiguous. In addition,
health care professions’ lack of knowledge of sepsis
has been reported (Dolmatova et al., 2021).

Nurses are health care workers who take care of
patients at bedside, and spend more time by patients
than any other professions. Therefore, it is very
critical for nurses to assess sepsis quickly in order to
avoid serious consequences (Chua et al., 2023). In
order to assess patients accurately and fast, there is
need for effective educational intervention. Studies
on sepsis knowledge and education programs have
been focused more on nurses working at intensive
care units. However, the place where initial changes
of patients’ clinical manifestations take place is in
general units rather than intensive care units. A
significant number of sepsis patients were treated in
general units (Bleakley & Cole, 2020; Rababa, Bani
Hamad, et al., 2022).

Critical care nurses are the health care professionals
who have the obligation to protect critically ill
patients against infection especially that leading to
sepsis, in order to promote patients’ recovery and
prevent deterioration in their health (Sole et al,,
2020). Intensive care nurses play a critical role in the
prevention, early detection and starting therapeutic
interventions in patients with sepsis (Blot et al,,
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2022) (16). Nurse should possess the knowledge,
current practice of SIRS diagnostic criteria, sepsis
guidelines and the importance of SIRS recognition
for better quality of nursing care to the patients (Blot
et al., 2022).

Early recognition is crucial to improve patient’s
outcomes. The nursing assessment can note the
subtle changes in a patient condition that signal early
sepsis so, early treatment will improve patient
outcomes (Rababa, Bani-Hamad, et al., 2022). Aims
of initial management to secure the airway and
correct hypoxemia. Intubation and mechanical
ventilation may be required to stabilize patient’s
respiratory status (Gustad et al., 2024; Lasater et al.,
2021). Steps in sepsis management were early triage
and identification with rapid and appropriate fluid
resuscitation in addition to blood cultures, antibiotic
administration, and source control of infection
finally close clinical and biomarker (lactate)
monitoring. Much debate continues on what
elements or interventions should be used to care for
persons with sepsis (Gustad et al., 2024).
Unfortunately, it is reported that nurses working at
different wards have poor knowledge of sepsis
recognition and initial intervention (Luo et al.,
2024). ICU nurses, often on the frontline of patient
care, must possess up-to-date knowledge and skills to
identify, treat, and manage sepsis efficiently.
Education initiatives are essential to ensure that
nurses are well-equipped with the latest guidelines
and protocols, which can lead to improved clinical
practices and patient outcomes. Thus, education
programs targeting them are compelling. Although
there is a significant relationship between education
and knowledge, knowledge and performance are not
always related. Therefore, an educational approach
helpful for a transition from knowledge to practice
should be adopted to improve both knowledge and
practice.

Methodology

This study employed a descriptive quasi-experimental
design with a pre-test and post-test approach. The
aim was to evaluate the effectiveness of a structured
teaching program on nurses knowledge and
practices regarding the management of sepsis. The
design allowed for assessing changes in outcomes
following an educational intervention.

The study was conducted at Faisal Masood Teaching
Hospital in Sargodha, Punjab, Pakistan. Nurses
working in the ICU and neurosurgical wards
participated in the study. These units were selected
because of their high-risk patient populations prone
to sepsis. All registered nurses aged 23-45 years with
at least six months of experience in critical care and
not having received sepsis-specific training in the past
six months were eligible. A population sampling
approach was used due to the limited number of
available nurses. A total sample of 40 nurses was
determined appropriate using a priori power analysis
for a paired ttest. A 10% dropout rate was
considered to ensure sufficient statistical power.

Data Collection Procedure

Data collection occurred in four phases:

1. Pre-Intervention Phase

Participants completed a demographic questionnaire,
a knowledge test on sepsis, and a nursing practice
checklist. Each assessment took 20-30 minutes for
knowledge and 5-10 minutes for observation.

2. Planning Phase

The researchers developed a training module based
on existing literature and pretest findings. It
consisted of seven educational units covering sepsis
knowledge, early detection, management, and
nursing interventions.

3. Intervention Phase

Three face-to-face teaching sessions were conducted
over three weeks. Each session included lectures,
discussions, PowerPoint presentations, videos, and
case scenarios. Participants received printed
handouts and were grouped to ensure active
participation.

4. Post-Intervention Phase
One month after the intervention, the same tools
were used to reassess knowledge and practices.

Data Analysis Procedure

Data were analyzed using SPSS Version 24.
Categorical data were analyzed using chi-square tests.
Descriptive statistics (frequencies, percentages, mean,
and standard deviation) were computed for all
variables. A paired sample ttest was applied to
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compare pre- and postintervention scores, with

statistical significance set at p < 0.05.

Results and Analysis

Demographic Variable = Category Frequency Percentage
Gender Male 7 14.0
Female 43 86.0
Job Type Permanent 50 100.0
Marital Status Married 16 32.0
Single 34 68.0
Age Group 23-34 Years 17 34.0
35-45 Years 33 66.0
Qualification Nursing Diploma 29 58.0
Specialty 11 22.0
Masters 10 20.0
Job Position Charge Nurse 50 100.0
DHQ Location FMTH Sargodha 50 100.0
Department ICU 34 68.0
Neurosurgical ward 16 32.0
Experience 1-3 Years 13 26.0
4-6 Years 11 22.0
7-10 Years 13 26.0
Above 10 Years 13 26.0
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Figure 1: Pre- and Post-Intervention Knowledge Scores of Nurses

Figure 1 illustrates a clear improvement in nurses' knowledge across all components of sepsis management after the
educational intervention. Notably, post-test scores rose significantly, especially in areas like first-line treatment and
timely antibiotic administration.
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Figure 2: Pre- and Post-Intervention Practice Scores of Nurses

Figure 2 highlights substantial improvements in
nurses' practical skills after the intervention, with the
most notable gains in team communication and
timely treatment delivery. All practice areas showed
marked progress, reinforcing the effectiveness of the
training.

The paired ttest results indicate a statistically
significant improvement in both knowledge and
practice scores after the educational intervention.
The mean difference for knowledge was 0.311 (t =
15.460), and for practice was 0.327 (t = 11.658), with
both pwvalues < 0.001. This confirms the
intervention had a strong positive effect on nurses'
competencies in sepsis management (Table 2).

Table 2: Paired Sample T-Test for Knowledge and Practice Scores

Parameter Mean Difference
Knowledge (Pre vs. Post) 0.311
Practice (Pre vs. Post) 0.327

The table shows notable gains after the intervention,
with overall knowledge improving by 32.4% and
practice by 34.0%. These results reflect the

SD tvalue p-value
0.142  15.460 @ <0.001
0.198  11.658 @ <0.001

effectiveness of the structured training in enhancing
both theoretical understanding and clinical
performance in sepsis management (Table 3).

Table 3: Percentage Improvement in Knowledge and Practice Scores

Component Pre (%) Post (%)

Overall Knowledge 43.0 75.4

Overall Practice 41.3 75.3
Discussion

Sepsis, a serious and usually fatal infection-related
condition, can quickly lead to organ failure and
death if not managed. It affects millions of people
each year, particularly in low- and middle-income
countries such as Pakistan, where early detection and
treatment are more difficult owing to financing

Improvement (%)
+32.4%
+34.0%

restrictions. Sepsis signs, such as fever, rapid pulse,
disorientation, and dyspnea, can be confusing and
difficult to identify; hence, early identification is
critical. Nurses, particularly those working in critical
care units, are on the front lines of patient care since
they are the first to notice slight changes in a
patient's health. Nonetheless, studies show that many
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nurses are not properly prepared to diagnose and
treat sepsis in a timely manner.

Patients may have inferior outcomes and treatment
delays as a result of this information gap. Spending
money on focused education and training for critical
care unit nurses might have a significant impact.
With the right knowledge and skills, nurses may
detect sepsis early, intervene promptly, and perhaps
save lives. Thus, current study aims to investigate
how an educational program might enhance nurses'
practical knowledge and abilities in efficiently
managing sepsis.

The pre-intervention data indicated that many nurses
had severe knowledge gaps when it came to sepsis
something that's regrettably not unique to this
environment. Studies conducted worldwide have
demonstrated that frontline healthcare personnel
frequently get inadequate sepsis education (Tate,
Dussaux, & Mandelbrot, 2023). Less than half of the
nurses in this study were able to describe sepsis
accurately, and even fewer knew that bacterial
infections are a prevalent cause. Just 40% were aware
that the first line of therapy should be broad-
spectrum antibiotics. As Damschroder, Reardon,
Opra Widerquist, and Lowery (2022) pointed out in
their study on clinical knowledge gaps, they are more
than simply numbers; they are lost chances for
prompt intervention.

Particularly concerning is the fact that just 38% of
nurses were aware that antibiotics must be
administered within the first hour of a sepsis
diagnosis. This window is crucial since waiting too
long might be lethal. However, several nurses went
against the most recent recommendations from the
Surviving Sepsis Campaign, believing that they
should wait for test findings before beginning
medication (Evans et al., 2021). The difficulty of
striking a balance between taking immediate action
and waiting for confirmation is evident, and Kumar
et al. (2018) address this issue as well.

In terms of patient education, fewer than half of the
nurses provided accurate answers, indicating a more
widespread problem. Despite other research showing
that focused education and awareness initiatives may
have a significant impact, many people continued to
hold misunderstandings (Levy, Evans, & Rhodes,
2018).

The limitations persisted in terms of clinical tool use
and monitoring. According to Liu et al. (2019), who
discovered that testing delays frequently resulted in
worse outcomes, less than half of the nurses were
aware that lactate levels should be tested within 30
minutes or that a level of 4 mmol/L is a warning
sign. In order to identify early indicators of
deterioration, vital signs must be checked every 30
minutes, but just 46% of people were doing so. In
line with the findings of Bentley, Sparks, and High
(2023), many nurses are simply not utilizing scoring
tools like qSOFA or MEWS in their everyday
practice, maybe as a result of a lack of support or
training. This underutilization of these tools is
equally troubling.

Additionally, there was misunderstanding regarding
septic shock. Just 40% of respondents knew that
persistently low blood pressure following fluids is a
crucial indicator of shock. The introduction of life-
saving vasopressors may be delayed as a result.
Similar to this, several nurses were unaware that
starting antibiotics immediately after obtaining
cultures rather than later could affect the results
(Rhodes, Janssen, Bredin, Warburton, & Bauman,
2017).

There was also a lack of capacity to identify early
sepsis symptoms. For example, just 38% of
respondents recognized changed mental state as an
early warning sign, even though it's frequently one of
the first signs that something is amiss (Perner et al.,
2017). According to Singer et al. (2016), almost 50%
of the nurses identified aberrant white blood cell
counts or unexpectedly elevated blood sugar in non-
diabetic patients as warning indicators; nonetheless,
many were still unclear of fundamental diagnostic
markers.

It is evident from all of this that nurses are having a
difficult time recognizing and responding to sepsis.
However, there is hope. According to other research,
online learning and hands-on, scenario-based
training may greatly increase knowledge and
confidence in these areas (Chalwin, Giles, Salter,
Kapitola, & Karnon, 2020). Enhancing exam results
is only one goal; another is to give nurses the skills
and intuition they need to save lives.

The post-interventional analysis makes it clear that
most nurses had a good grasp of key sepsis concepts.
Many could correctly define sepsis as a life-
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threatening condition caused by a dysregulated
response to infection, and they knew that bacteria
were the most common culprits. They also
understood the urgency of treatment—particularly
the importance of starting broad-spectrum antibiotics
quickly, which reflects current guidelines from the
Surviving Sepsis Campaign (Evans et al.,, 2021).
About three-quarters of the nurses answered
knowledge-based  questions  correctly  overall,
suggesting that the training made a meaningful
difference.

The degree of nurses' comprehension of the early
indicators of sepsis was one positive outcome. The
majority acknowledged the need of continuously
monitoring vital signs, checking lactate levels, and
taking prompt action if a patient's condition started
to worsen. Additionally, they were aware of early
warning sign detection techniques such as SIRS and
qSOFA. The findings are consistent with previous
research (Makam et al.,, 2023) that highlights the
increasing role of frontline nurses in the early
diagnosis of sepsis. The fact that not all nurses were
regularly utilizing these screening techniques in
practice, despite their knowledge of them, is
probably due to practical issues such time constraints
or resource scarcity, which have also been mentioned
in previous research (Rhee et al., 2022).

The majority of nurses were aware of the proper
course of action when it came to therapy, particularly
when it came to identifying when a patient was
approaching septic shock and required immediate
attention. Numerous people accurately recognized
the necessity of early antibiotics and fluid
resuscitation. However, other questions remained,
such as whether blood cultures should be obtained
before to administering antibiotics or the
appropriate timing and administration of drugs like
corticosteroids, which are still debatable (Briel,
Eldridge, Stanway, Stevance, & Chrimes, 2022).

It was more challenging for nurses to understand test
findings, such as aberrant white blood cell counts,
even when they could identify common warning
signs like dizziness, low oxygen levels, or sudden
spikes in blood sugar. According to a recent study
(Vu et al., 2023), nurses need continual support and
training to feel comfortable analyzing more complex
data, even if they are typically aware of what to look
for.

In practice, however, the largest disparity was seen.
Although nurses were aware of their responsibilities,
they did not always carry them out at the patient's
bedside.  Sometimes, simple yet important
procedures were neglected, such as doing
comprehensive physical examinations or monitoring
urine output. That's not uncommon; recent research
(Twigg, Fedenko, Hurst, Stanley, & Hughes, 2024)
demonstrates that strict adherence to procedures is
frequently hampered by hectic shifts, heavy patient
loads, and staffing shortages.

Important follow-up actions, including recording
changes, keeping doctors informed, and reevaluating
the patient, were frequently overlooked, even in cases
where medications like fluids and antibiotics were
administered promptly. Knowing isn't necessarily the
same as acting, which is a prevalent problem in the
healthcare industry. Furthermore, nurses frequently
operate under extreme pressure, so it's not a lack of
effort. According to Daniels and Pahuja (2023), the
answer is to create mechanisms that encourage best
practices, such frequent training, collaboration, and
instruments that facilitate prompt action.
Specifically, training was effective, since nurses
obviously gained a lot of knowledge. However,
converting such information into consistent, real-
time action is still difficult. We must do more than
one-time schooling to narrow that gap. Nurses need
ongoing guidance, opportunities for hands-on
practice, and environments that enable them to
respond to sepsis with confidence and speed. In this
approach, we turn information into therapy that can
save lives.

This study unequivocally demonstrates how the head
nurses were impacted by the educational
intervention. Their practical abilities and knowledge
both  significantly  increased, with  average
improvements of around 0.31 and 0.33. The data
show that these changes were undoubtedly not
coincidental.

Conclusion

This study unequivocally demonstrates that focused
instruction greatly enhances nurses' understanding
and proficiency in managing sepsis. Prior to the
intervention, there were significant gaps, especially in
early detection and prompt treatment results that are
in line with international studies. Following training,
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nurses showed a deeper comprehension of important
ideas, including early warning indicators and the
need to start antibiotics as soon as possible, in
accordance with current recommendations.

Despite advances in understanding, consistent
implementation in practice remained difficult, most
likely because of systemic obstacles including
workload and resource constraints, which have been
mentioned in recent articles. This emphasizes how
important  continuing education, encouraging
surroundings, and realworld reinforcement are.
Essentially, nurses who possess the necessary skills
and information are better able to respond quickly,
which can improve patient outcomes and even save
lives.

Recommendations

1. Implement Regular Sepsis Training Programs
Healthcare institutions should integrate structured,
evidence-based sepsis education into routine nursing
training schedules to ensure continuous knowledge
and skill enhancement.

2. Establish Sepsis Protocols and Checklists
Standardized clinical protocols and checklists should
be made available in all critical care areas to guide
nurses in early detection, prompt treatment, and
effective monitoring of sepsis cases.

3. Promote Simulation-Based Learning

Practical training sessions wusing real-life case
simulations should be conducted regularly to
reinforce  critical decision-making skills and
confidence in managing sepsis emergencies.

4. Monitor and Audit Clinical Practice

Regular audits of nursing documentation and sepsis
management practices should be conducted to
identify performance gaps and provide timely
feedback for improvement.

5. Strengthen Multidisciplinary Communication
Encourage clear and consistent communication
among nurses, physicians, and families to ensure
collaborative care, timely interventions, and patient-
centered decision-making in sepsis management.
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