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Abstract: Background and Objectives: Sepsis is a life-threatening condition that demands quick and cautious
interventions from nurses, as they are the frontline caregivers, so they are essential in recognizing early signs
of sepsis, initiating prompt healthcare interventions, and providing comprehensive care to improve patient
outcomes. This study aimed to examine the predictors of perceived barriers and facilitators of applying
evidence-based sepsis guidelines among critical care nurses. Materials and Methods: This cross-sectional
descriptive study was conducted on a convenience sample of 180 nurses working in critical care settings (ICU,
CCU, ED, burning unit, Dialysis unit) at a university hospital. A valid and reliable questionnaire was used to
examine the predictors of perceived barriers and facilitators of applying evidence-based sepsis guidelines
among critical care nurses. Results: This study revealed that the main barriers faced by critical care nurses are
lack of sepsis recognition during observational rounds and delay in sepsis diagnosis by medical staff. For the
most common facilitators of applying sepsis six guidelines, the participating nurses reported the presence of a
written tool/protocol for sepsis identification and management. Conclusions: The study emphasized the
importance of the presence of evidence-based protocols for sepsis assessment and management and nurses'
compliance with guidelines. Ongoing education training for nurses and providing step-by-step written
checklists are a cornerstone to improving nurses' knowledge and the practical skills of early identification and
management of sepsis.
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1. Introduction

Sepsis is a global health problem associated with a high mortality rate especially in critical care
units [1]. Recently, sepsis has been defined as” life-threatening organ dysfunction caused by a
dysregulated host response to infection” [2]. Annually the United States reported at least 900.000
people with sepsis and a 25-30% hospital mortality rate related to sepsis [3]. According to a recent
Chinese study in 2022, sepsis was prevalent in 25.5% of ICU patients [4]. Sepsis is a common cause of
admission and long hospitalization in Asian healthcare settings. For example, the prevalence of sepsis
in the ICU among Asian healthcare settings is 22.4% [5], and in Jordan was 21% [6]. According to a
recent study in 2017, about 49 million cases of sepsis and 11 million deaths were related to sepsis,
worldwide [7].

Sepsis has serious consequences such as Disseminated Intravascular Coagulopathy [8], acute
renal failure [9], encephalopathy [10], and post-sepsis syndrome [11]. According to a French study in
2020, the cost of treating sepsis in the hospital is about 11.400 euros [12]. Therefore, sepsis is a time-
sensitive emergency problem that needs rapid identification and management to reduce its morbidity
and mortality rates [13].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Critical care nurses play a key role in the identification and management of sepsis [6]. The
presence of evidence-based guidelines facilitates the nurses’ early detection of sepsis especially in an
emergency department and assists providing appropriate management of patients with sepsis. The
Surviving Sepsis Campaign (SSC) developed sepsis 1-hour, 3-hour, and 6-hour bundles focusing on
timely identification and rapid management [14]. These bundles are considered the cornerstone of
the management of sepsis [15]. Sepsis six bundles include obtaining blood culture, assessing lactate
level, and administering broad-spectrum antibiotics, oxygen, intravenous fluid, and vasopressor [16].
Many recent studies have shown that compliance with sepsis evidence-based guidelines led to a
decreased mortality rate, improved patient outcomes, and reduced readmission [14,17,18] and
decreased time to initial antibiotics [19].

Recently a randomized clinical trial study conducted in two medical-surgical intensive care units
in California revealed that the use of a machine sepsis prediction system led to a decrease in the
length of stay from 13 days to 10 days and a decrease in the mortality rate by 12.4% [20]. Another
recent study has shown that implementing sepsis guidelines led to a reduced need for ICU admission
[21]. Similarly, the nurse’s compliance with sepsis six guidelines leads to decrease in sepsis-related
complication and mortality rates and improved clinical outcomes [22]. However, low adherence and
compliance with applying sepsis six guidelines are still unresolved issues impeding sepsis
management due to several barriers [23]. Previous researchers have identified several barriers and
facilitators to the implementation of sepsis six guidelines [19,24]. Identifying the barriers and
facilitators is very important to facilitate and improve the nurse's compliance and adherence to sepsis
six guidelines [19]. However, up to date, no study has examined the predictors of these perceived
barriers and facilitators among critical care nurses. Accordingly, the study aims to examine the
predictors of perceived barriers and facilitators of applying evidence-based sepsis six guidelines
among critical care nurses.

2. Materials and Methods

2.1. Study Design, Sample, and Settings

Across-sectional descriptive study was conducted on a convenience sample of 180 nurses who
worked in adult critical care settings (ICU, CCU, ED, burning unit, Dialysis unit) at a university
hospital, in Jordan for at least one year. The sample size determined by G* power analysis,
considering the following parameters: a significant level of 0.05, a statistical power level of 0.8, and a
medium effect size was enough in this study.

2.2. Study Instrument

The cross-sectional descriptive study was designed by using an online survey derived from
previous research [24,25] and consisted of three parts. The first part includes five questions about
demographic data such as age, gender, and marital status. The second part includes 54 questions
related to perceived barriers and facilitators of applying sepsis guidelines. Each of the 54questions
consists of two opposing statements rated on a 5-point Likert scale ranging from (1) very unimportant
to (5) very important [24]. The third part includes 7close-ended questions; two are related to the
identification and management of sepsis guidelines and five are about resources, education, and
skills. The face and content validity were done by four nursing experts in sepsis who reviewed the
questionnaire. Then the questionnaire was piloted on 10 nurses, who were excluded from the primary
study, to ensure the clarity of the questionnaire items.

2.3. Data Collection

The researcher met with the nurse manager in the hospital to discuss the eligibility criteria for
participation and prepare a list of eligible participants' nurses and their emails. All eligible nurses
have been invited to take part in the study by sending an invitation E-mail containing the aims of the
study, brief explanations of the study, rights and responsibilities of the participants. A reminder email
two weeks after the initial communication was used with the participants to improve the response
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rate. All nurses who replied to our invitation received another E-mail containing the consent form
and the study survey. Data collection was carried out in January 2024.

2.4. Ethical Consideration

Ethical approval (2024/2023/3/17) for the study was received from the Institutional Review Board
(IRB) at Balqa Applied University and the study setting. Written informed consent was obtained from
the participating nurses. The participants were told that they could withdraw from the study at any
time. The privacy and confidentiality of collected data were assured throughout the study.

2.5. Statistical Data Analysis

The mean and standard deviation were used to describe continuous measured variables. The
frequency and percentages were used to describe categorically measured variables. The Kolmogrove-
Smirnove (KS) statistical test of normality and the histogram were used to assess the statistical
Normality of metric variables assumption. The Bivariate Pearson's test of correlation was used to
assess the correlations between metric-measured variables. The Multivariable Linear Regression
Analysis was applied to assess the statistical significance of possible predictors for nurses' perceived
barriers and facilitators of applying Sepsis Six bundles. The association between the predictor-
independent variables with the analyzed outcomes in the multivariable Linear Regression analysis
was expressed as an unstandardized Beta coefficient with its associated 95% confidence intervals.
The latest version of the SPSS IBM statistical computing test was used for the statistical analysis and
the alpha significance level was considered at 0.050 level.

3. Results

3.1. Demographic and Professional Characteristics

One hundred and eighty critical care nurses enrolled in the study and completed and returned
the study survey. Table 1 displays the nurse's sociodemographic characteristics and working and
professional factors. The findings showed that 52.8% of the sample were male, and 23.9% were never
married. A round of 34% of nurses had experience between 1-4 years and 24.4% held a master's
degree in nursing. 21.1% of the nurses worked in CCU, 22.2% in ER, 35.6% in surgical-medical ICU,
and 21.1% in other units like (dialysis and burn units).

Table 1. Descriptive analysis of the Nurse's sociodemographic working and professional factors.

Frequency Percentage
Sex
Male 95 52.8
Female 85 472
Marital state
Never married 43 239
Ever married 137 76.1
Experience years
1-4 years 62 34.4
5-10 years 84 46.7
>=11 years 34 18.9
Working department
CCu 38 211
ER 40 222
ICU 64 35.6
Other (dialysis unit, burn) 38 211

Educational Level
University Degree/Diploma 136 75.6
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Higher studies 44 24.4

3.2. Perspectives on Reasons for Delayed Sepsis Identifications

The Nurse's experiences with sepsis management were also measured via several questions that
measured their opinions about delays in sepsis identification and management. The nurses were
asked to indicate the most common cause of delay in the identification of septic patients at work. The
analysis findings showed that most of the nurses 50.6% believed lack of sepsis recognition during
observation rounds may delay sepsis identification. Figure 1 shows the remaining prevalence of
reasons for delayed sepsis identification according to nurses’ perspectives.
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Figure 1. Nurses perceived sources of Delay sources for Sepsis Identification.

3.3. Perspectives on Reasons for Delayed Sepsis Treatment

Furthermore, the findings showed that the majority of nurses (45.6%) believed that laboratory
delays may contribute to delayed sepsis treatment. Figure 2 shows the prevalence of remaining
reasons for delayed sepsis treatment according to nurses’ perspectives.
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Figure 2. Nurses perceived causes of sepsis treatment delay sources.
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3.4. Description of Nurses’ Perceived Barriers and Facilitators

The analysis findings also showed that 61.1% of the Nurses had previous training on sepsis
identification and management. Another 50.6% of them advised that the courses on sepsis
management they've undertaken were indeed satisfactory. However, the analysis findings showed
that 67.2% of the nurses were indeed aware that serum lactate test results can be used to
influence/guide septic patients' management. Also, most of the nurses 77.8% had agreed that sepsis
treatments were available at their point-of-care areas (like IV fluids, Oxygen, and first-line
antibiotics). Also, most of the nurses, 81.7%, had confirmed the availability of sepsis investigations at
their point-of-care areas (like blood lactate tests, blood culture, and urinary catheters and containers).
The detailed descriptive analysis is outlined in Table 2.

Table 2. Descriptive analysis of the Nurse's perceptions about the delays in sepsis management, sepsis
management experiences, and areas of improvement in sepsis .

Frequency Percentage

What do you consider to be the greatest
cause of delay in the identification of

sepsis?
1- Delay in sepsis diagnosis by medical 7 39.4
staff
2- Lack of sepsis recognition during the

. 91 50.6
observation round
3- Laboratory delay 71 39.4
4- Knowledge deficit regarding sepsis 65 36.1
5- Lack of written guidelines 22 12.2
What do you consider to be the greatest
cause of delay in the treatment of sepsis?
1- Pharmacy delays 43 23.9
2- Nurses' delays 58 32.2
3- Prescription delay 51 28.3
4- Lack of necessary equipment 71 39.4
5- Laboratory delay 82 45.6
- Knowledge deficit regarding appropriate 53 294

treatment
What areas of the sepsis education
program do you believe can be improved?

1-Identifying septic patients 96 53.3
2-Applying the sepsis Pathway 95 52.8
3-Practical skills (ex: cannulation,

venipuncture, Applying the sepsis 88 48.9
pathway

4-Other areas 23 12.8

Have you had training regarding the

identification and management of sepsis?

No 70 38.9
Yes 110 61.1
If you had a course previously, was it
sufficient/satisfactory?

No 89 494
Yes 91 50.6
Do you know how a serum lactate test/

result can be used to influence the

management of a septic patient?
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No 59 32.8
Yes 121 67.2
Are the sepsis treatments available at the
point of care (fluid, oxygen, and first-line

antibiotics)?
No 40 22.2
Yes 140 77.8

Are the sepsis investigations available at

the point of care (blood lactate, blood

culture, and urinary catheterization )?

No 33 18.3
Yes 147 81.7

3.5. Predictors of Nurses” Perceived Facilitators of Sepsis Management

The Multivariable Linear Regression Analysis (MLRA) was used to examine the predictors of
nurse's perceived facilitators of sepsis six performance bundle (SSPB) implementation at the
workplace to understand what explains why the nurses perceived less or more importance to the
Sepsis Six Performances at the workplace. The yielded analysis findings, Table 3, showed that the
nurses' sex, marital state, educational level, and experience years were not associated significantly
with their overall mean perceived SSPB importance score, p-value>0.050. However, nurses who
believed that medical staff delays diagnosis of the sepsis patients had significantly higher overall
mean perceived SSPB importance scores compared to nurses who disagreed, beta coefficient=0.312,
p-value=0.006. Also, nurses who perceived a lack of written guidelines at the workplace may delay
sepsis diagnoses had perceived significantly higher overall mean perceived SSPB importance score
compared to those who did not agree, beta coefficient=0.498, p-value=0.002. Not only that but also
the nurses who believed that sepsis investigations and lab tests were available at the point of care
had perceived significantly higher overall mean perceived SSPB importance scores compared to
nurses who reported the absence of the investigations, beta coefficient=0.321, p-value=0.016.
Moreover, the analysis model showed that the nurses who perceived knowledge deficit as a cause
for sepsis diagnosis delay had perceived the SSPB as significantly more important compared to those
who did not perceive, beta coefficient=0.447, p-value<0.001.

Table 3. Multivariable Linear Regression Analysis of Nurses” Perceived Facilitators of Sepsis Six
performance bundle (5SPB) implementation. N=180.

95.0% CI for Beta

coefficient

Unstandardized beta Lower  Upper p-

Coefficients Bound Bound value
(Constant) 3.095 2.462 3.727 <0.001
Gender: female vs male 0.062 -0.154 0.277 0.573
Marita statesnever married -0.224 -0.479 0.031 0.084
Working unit -0.046 -0.143 0.050 0.344
Experience years -0.025 -0.188 0.138 0.761
Education level 0.137 -0.098 0.371 0.252
Perceived Knowledge 0.122 0.020 0.224 0.019
Perceived Belief in capability 0.154 -0.020 0.329 0.083
Perceived Belief in Consequences -0.177 -0.336 -0.018 0.030
Delay in sepsis diagnosis by medical staff  0.312 0.092 0.531 0.006
Lack of written guidelines 0.498 0.179 0.818 0.002
Availability of Sepsis investigation 0.321 0.061 0.580 0.016
Knowledge deficit 0.447 0.239 0.654 <0.001

Dependent Outcome Variable: Nurses mean perceived Overall Importance of Sepsis six. Model R-squared=0.294,
adjusted R-squared=0.243. Model overall statistical significance: f(12, 167)=5.80, p-value<0.001 .
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3.6. Predictors of Nurses” Perceived Barriers to Sepsis Management

Also, to arrive at better insight on what may explain why the nurses had perceived less or more
barriers to implementing the Sepsis Six Performance bundle at their workplace the multivariable
linear regression analysis was applied as well to regress their overall mean perceived SSPB
implementing barriers score against their sociodemographic characteristics and work and
professional related factors and perceptions. The yielded multivariable analysis findings, shown in
Table 4, suggested that the nurses' sex, marital state, working units, and experience years as well as
their educational level did not correlate significantly with their overall mean perceived SSPB
implementing barriers score, p-value>0.050. However, the analysis findings showed that the nurse's
overall mean perceived SSPB importance score had been associated positively and significantly with
their overall mean perceived SSPB implementing barriers score. Interestingly, the analysis findings
showed that the nurses who agreed that medical staff may delay the sepsis diagnoses had perceived
significantly lower overall mean perceived SSPB implementing barriers score compared to those who
disagreed that medical staff may cause sepsis diagnosis delay, beta coefficient=-0.459, p-value<0.001.
Also, the nurses who had perceived a lack of sepsis recognition during observation rounds may delay
sepsis had perceived significantly lower overall mean perceived SSPB implementing barriers score
compared to Nurses who did not experience such lack of sepsis recognition, beta coefficient=-0.482,
p-value<0.001. Not only that but also the nurses who perceived lack of written guidelines may hinder
sepsis diagnoses had perceived significantly lower overall mean perceived SSPB implementing
barriers score compared to those who did not agree, beta coefficient=-0.508, p-value=0.004.

Table 4. Multivariable Linear Regression Analysis of Nurses Mean Perceived Overall Barriers of
Sepsis Six barriers score. N=180.

95.0% CI for

Beta coefficient
Unstandardized Lower Upper p-
beta Coefficients Bound Bound value

(Constant) 3.002 2233 3.771 <.001
Gender=Female vs male -0.210 -0.441 0.021 0.074
Marital status:Never married -0.023 -0.290 0.245 0.866
Working unit -0.096 -0.200 0.007  0.068
Experience years 0.005 -0.170 0.180  0.953
Education level 0.181 -0.074 0435 0.163
perceived Importance of Sepsis Six 0.208 0051 0364 0.010
Performance

Delay in sepsis diagnosis by medical staff = -0.459 -0.690 -0.228 <.001

Lack of sepsis recognition during
observation round

Lack of written guidelines -0.508 -0.849 -0.166 0.004

Dependent Outcome Variable: Nurses mean perceived Overall BARRIERS of Sepsis six. Model R-squared=0.248,
adjusted R-squared=0.207. Model overall statistical significance: f (9, 169) =5.91, p-value<0.001.

-0.482 -0.695 -0.269 <.001

4. Discussion

This is the first study in Jordan to examine the predictors of perceived barriers and facilitators
of applying sepsis six guidelines among critical care nurses. Our study found that nurses' socio-
demographic characteristics did not influence their perceived barriers and facilitators of applying
sepsis guidelines. Our study revealed that lack of sepsis recognition during observational rounds is
considered the greatest cause of delayed identification of sepsis. Similarly, Breen’s study was
conducted on a convenience sample from nurses and junior doctors who work in an emergency
department [25], as well as this study found that laboratory delay, is considered the biggest cause of
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delayed management and treatment of sepsis. Consistent with Breen’ study that found nursing delay,
knowledge deficit and laboratory delay are the major causes of delayed management of sepsis [25].

Our finding revealed that the importance of the presence written tool or protocol can guide
sepsis assessment and management. Consistent with previous studies have reported applying of
sepsis protocol/guidelines was highly effective in early identification and management of sepsis as
well as improving nurses' compliance of applying sepsis guidelines [26]. Also, regular use of sepsis
guidelines makes it easier to remember the sepsis involved and improves nurses' performance [14].

Several studies revealed that lack of knowledge and unfamiliarity with sepsis six guidelines can
lead to delayed identification of patients with sepsis [19; 24; 25]. Also, the current study revealed a
lack of nurses' knowledge regarding sepsis considered one of the main barriers to applying sepsis
guidelines. Previous studies showed that Jordanian nurses have poor knowledge regarding sepsis
identification and management may be attributed to several causes including the nursing schools in
Jordan do not focus on sepsis identification and management. Moreover, inadequate ongoing
education programs for nursing staff on sepsis identification and management could be another
factor [6]. Also, the finding of the current study that nursing delay is considered one of the main
causes of delaying sepsis management and treatment was consistent with the finding of Burney [27]
that the shortage of nursing is a main barrier to the management of sepsis.

The current study revealed that the nurses are aware of the lactate level influence and guide
sepsis identification and management. This is inconsistent with a previous Canadian study that
revealed that emergency nurses had a low level of knowledge and awareness about the effect of
lactate level on early identification and management of sepsis [28]. Maybe because ongoing education
program can improve nurses’ awareness about the effect of the lactate level on early identification
and management of sepsis. Our study revealed that the sepsis investigation and treatment are
available at the point of care. This result suggest that the nursing and medical team can identify septic
patient and initiate the prompt and urgent management. These findings consistent with the previous
studies shown the lack of necessary equipment can delay sepsis identification and management then
increase the morbidity and mortality rate related to sepsis [24; 27]. This study found the major areas
of sepsis education program that nurses believe can be improved including: identify septic patient
and identify sepsis pathway consistent with previous studies found the importance of educate the
nurses about the early signs and symptoms of sepsis to facilitate early identification of septic patient
[6,29]. Also, the nurses must be improved the practical skills including: (cannulation, blood culture,
administer antibiotic and other skills). This study emphasized the importance of conducting ongoing
education training for nurses especially in identifying sepsis and applying the sepsis pathway.
Consistent with the previous study conducted on nurses and junior doctors working in an emergency
department, the doctors need further education in an applied sepsis pathway but nurses need further
assessment in practical issues [25]. Another quasi-experimental study conducted on 40 nurses in
neuro-surgical wards and ICU found that education sessions can improve nurses” knowledge about
sepsis guidelines and the quality of care for septic patients [30]. Another prospective study aimed to
assess adherence and compliance of sepsis bundles after the education program and the impact of
hospital stay revealed adherence and compliance improved and reduced children's hospital stays
related to sepsis [31]. Also, the education program can improve nurse’s competent regarding sepsis
identification and management [32]

Limitation of the Study

This study was conducted only in one geographic area so it may limit the generalizability of the
data. Using—a non-probability convenience sample may cause selection bias and threaten internal
validity.

5. Conclusions

Early identification and management of sepsis is a critical issue to decrease the morbidity and
mortality rate related to sepsis. presence of sepsis guidelines can facilitate and improve the early
identification and management of sepsis. This study found the various barriers face the critical care


https://doi.org/10.20944/preprints202402.0675.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 February 2024 doi:10.20944/preprints202402.0675.v1

nurses of applying sepsis guidelines lack of sepsis recognition during observational rounds, delay in
sepsis diagnosis by medical staff and laboratory delay. For the facilitators, ongoing education
program related to sepsis identification, and apply sepsis pathway.

Clinical Implication and Recommendation

The finding of this study could help the hospital managers in developing ongoing education
sessions about sepsis management for both physicians and nurses Also, our finding could be used in
developing written specific and quick tools/checklists to facilitate early assessment and management
of sepsis may improve nurses' compliance and adherence to sepsis guidelines. Further mixed method
and interventional studies to assess the barriers and facilitators of applying sepsis guidelines in
critical care settings are needed. In future studies, a large sample size, including multidisciplinary
participants and more than one region is recommended to improve the generalizability of the finding
and the reliability and validity of data.
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