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OBSERVATIONAL STUDY

Understanding ICU Nursing Knowledge, 
Perceived Barriers, and Facilitators of  
Sepsis Recognition and Management:  
A Cross-Sectional Study
IMPORTANCE: Nursing workforce changes, knowledge translation gaps, and 
environmental/organizational barriers may impact sepsis recognition and manage-
ment within the ICU.

OBJECTIVES: To: 1) evaluate current ICU nursing knowledge of sepsis rec-
ognition and management, 2) explore individual and environmental or organiza-
tional factors impacting nursing recognition and management of sepsis using the 
Theoretical Domains Framework (TDF), and 3) describe perceived barriers and 
facilitators to nursing recognition and management of patients with sepsis.

DESIGN, SETTING, AND PARTICIPANTS: This cross-sectional survey was 
administered to nurses working in four general system ICUs between October 24, 
2023, and January 30, 2024.

MAIN OUTCOMES AND MEASURES: Quantitative questions (single/multiple 
choice, true/false, and Likert-based questions eliciting agreement with a state-
ment) were analyzed using descriptive statistics. Open-ended questions explor-
ing barriers and facilitators to sepsis recognition and management were analyzed 
using qualitative content analysis.

RESULTS: A total of 101 completed survey responses were retained. Most 
nurses agreed early sepsis detection saves lives (n = 98, 97%, TDF domain Beliefs 
About Consequences) and that nursing care can improve patient outcomes (n = 
97, 96%, TDF domain Optimism). Fewer nurses agreed it was easy to identify 
priority sepsis interventions based on order urgency (n = 53, 53%, TDF domain 
Memory, Attention, and Decision Processes). Reoccurring barriers and facilitators 
to sepsis recognition and management were commonly identified across the TDF 
domains of Knowledge, Skills, Environmental Context and Resources, and Social 
Influences, including competency deficit (with facilitators including support from 
colleagues), workload or staffing, and equipment or resource availability.

CONCLUSION AND RELEVANCE: ICU nursing sepsis recognition and man-
agement is impacted by numerous individual, environmental, and organizational 
factors. Recommendations include enhanced competency development or sup-
port, utilization of structured reinforcement measures (involving the interdisci-
plinary team and imploring the use of integrative technologies), and addressing 
equipment/resource-related gaps. Future research and improvement initiatives 
should use a theory-informed approach to overcome the pervasive, complex chal-
lenges impeding timely sepsis recognition and management.

KEYWORDS: critical care nursing; intensive care; sepsis; septic shock; 
theoretical domains framework

Sepsis is a life-threatening clinical condition, characterized by immune 
dysregulation in response to infection and resulting in organ dysfunc-
tion (1). Early recognition and management of sepsis is essential to 
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improve patient outcomes, including the prevention 
of septic shock and death (2, 3). The Surviving Sepsis 
Campaign “International Guidelines for Management 
of Sepsis and Septic Shock” offers global recommenda-
tions to guide the management of adult patients with 
sepsis and septic shock (3). Within inpatient hospital 
settings, nurses play an integral role in both the early 
recognition of sepsis and the provision of targeted 
interventions with known mortality benefits (4). The 
ability to recognize sepsis and deliver timely interven-
tion is further paramount among ICU nurses, given 
critically ill patients are at high risk for sepsis (5), and 
although variable, the burden of sepsis remains high 
within ICUs globally (6). ICU nurses may addition-
ally respond to deteriorating patients within hospital 
wards as members of the critical care rapid response 
team (e.g., locally defined as ICU outreach) (7).

The frequency in which missed or delayed sepsis de-
tection occurs within ICUs and broader care settings is 
underreported. In one literature review of diagnostic 
error-related harm within the United States, Newman-
Toker et al (8) estimate that delayed or missed sepsis 
diagnosis varied from 8.2% to 20.8%. In a Canadian 
retrospective review of medico-legal cases, numerous 

factors were associated with delayed or missed sepsis 
diagnosis at the provider, team, and organizational 
level, including assessment-related concerns, com-
munication breakdown, and resource constraints (9). 
Within this study, nursing-specific factors included the 
failure to identify or communicate (to the provider) key 
findings, such as clinical deterioration or blood culture 
results (9). Historically, several strategies have been 
used to aid the early recognition and management of 
sepsis. Nurse-led bundles targeting early interventions 
such as the timely obtainment of blood cultures and in-
itiation of antimicrobial therapy in patients with sepsis 
have been associated with increased bundle com-
pliance in ICUs or emergency departments (10, 11); 
bundle adherence has been associated with reductions 
inpatient mortality (12). However, sustained bundle 
compliance has not always been observed (13–16). 
In a recent systematic review exploring sepsis assess-
ment and management in adult critically ill patients, 
Rababa et al (17) reported a lack of nursing confidence 
or preparation for the effective identification and man-
agement of sepsis; in this review, assessment and man-
agement were further impacted by numerous barriers 
at the nurse, patient, and local (unit) or organizational 
levels. These findings convey that nurse recognition 
and management of sepsis is not only dependent on 
individualized knowledge but also on the complex or-
ganizational and individual factors that influence these 
behaviors (18).

Additional challenges may impact an ICU nurse’s 
ability to recognize and manage sepsis. For example, 
newly graduated nurses are being hired to fill ICU 
vacancies; historically, these positions required nurses 
to have advanced acute care experience. Locally, nurse 
educators have reported this shift in the critical care 
nursing workforce has led to an increased need for clin-
ical nursing support (from nurse educators and bedside 
nursing staff), to facilitate nursing skill development 
and knowledge acquisition at the bedside. The hiring 
of new graduate nurses across critical care settings may 
be increasing due to the ongoing nursing shortage (19). 
ICU nurses working during the COVID-19 pandemic 
also experienced alterations in the provision of clinical 
education or support, including the rapid transition of 
ICU classroom orientation to online platforms to mit-
igate infection risk (20), and the reassignment of nurse 
educators to provide direct bedside care during times 
of capacity strain (21). The extensive “Surviving Sepsis” 

 
KEY POINTS

Question: What individual and environmental/or-
ganizational factors, and barriers and facilitators 
impact current ICU nursing sepsis recognition and 
management?

Findings: Within this cross-sectional survey of 
nurses in four general system ICUs, individual and 
environmental or organizational factors impact-
ing sepsis recognition and management were 
identified. Barriers and facilitators (e.g., nursing 
competency, workload/staffing, equipment or re-
source availability, collegial support) were reoccur-
ring within the Theoretical Domains Framework 
domains: Knowledge, Skills, Environmental 
Context and Resources, and Social Influences.

Meaning: This study identifies challenges for local 
ICU nursing sepsis recognition and management: 
to address these gaps and optimize adherence to 
evidence-based recommendations, improvement 
opportunities must address these complex chal-
lenges across numerous system levels.
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guidelines do not identify whom (among the multidisci-
plinary team) should implement specific recommenda-
tions or guide how they should be implemented. Given 
the current critical care nursing workforce challenges 
and these knowledge translation gaps, an evaluation of 
current critical care nursing knowledge of sepsis recog-
nition and management is warranted.

MATERIALS AND METHODS

Objectives

The aims of this study were to: 1) evaluate current ICU 
nursing knowledge of sepsis recognition and manage-
ment, 2) explore additional individual and environ-
mental or organizational factors, which may impact 
nurse recognition and management of sepsis using the 
Theoretical Domains Framework (TDF) (22), and 3) 
describe perceived barriers and facilitators to nursing 
recognition and management of patients with sepsis.

Study Design

This is a cross-sectional study using a survey ques-
tionnaire. This study is reported according to the 
“Strengthening the Reporting of Observational Studies 
in Epidemiology” statement guidelines for reporting 
cross-sectional studies (23, 24) and the “Consensus-
Based Checklist for Reporting of Survey Studies” 
(25). Ethical approval was obtained on August 30, 
2023, from the University of Calgary Conjoint Health 
Research Ethics Board (REB23-1122, study title 
“Understanding ICU Nursing Knowledge, Perceived 
Barriers, and Facilitators of Sepsis Recognition and 
Management: A Cross-Sectional Study”). An implied 
consent script was disseminated with the study invi-
tation. Completion of the surveys implied agreement 
to participate. Procedures were followed in accordance 
with the ethical standards of the responsible commit-
tee on human experimentation (University of Calgary 
REB) and with the Helsinki Declaration of 1975.

Setting, Population of Interest

The setting and population of interest included ICU 
Registered Nurses (RNs) who worked within one of 
four general system ICUs (located within tertiary ac-
ademic and community hospitals) within an urban 
center in Western Canada, during the study period 

(between October 24, 2023, and January 30, 2024). 
Within these units, ICU RNs care for similar gener-
alized patient populations, use the same policies and 
educational resources, and follow the same orientation 
and specialty skill certification processes.

Survey Design

Theoretical Framework. A theory-based approach is 
recommended to identify and address the complex 
behaviors influencing the translation of evidence- 
based guidelines into practice; without adopting a 
theory-based approach, interventions may fall short 
of achieving clinical practice change (26). As a re-
sult, evaluations of relevant factors impacting nursing 
sepsis knowledge and management within this study 
are situated within the constructs of the TDF, which is 
specifically designed to comprehensively evaluate im-
plementation challenges and support the translation of 
evidence into practice (22).

Variables. The survey tool was comprised of four 
sections (Additional File 1, http://links.lww.com/
CCX/B450), with questionnaire content development 
guided by the literature (1, 3, 27–36):

	1)		 Demographics: Participant age, gender, years of 
experience (as an RN in total, and number of years 
working in adult ICU), and certification as an ICU 
outreach (rapid response) team member (yes/no);

	2)		 Sepsis Knowledge Assessment Tool: comprised of 
single/multiple choice and true/false questions;

	3)		 Factors Pertaining to Sepsis Recognition and 
Management: explored within the constructs of 
the TDF (22), to further identify individual, envi-
ronmental/organizational, and social factors which 
impact sepsis recognition (identification) and 
management and using a five-point Likert-based 
response to determine agreement with a statement 
(from strongly disagree to strongly agree), and;

	4)		 Open-ended questions exploring barriers and 
facilitators of sepsis recognition and management.

The survey tool was developed iteratively and reviewed 
for face and content validity (37) by team members 
with ICU nursing (K.A.K., V.M.D.) and medical exper
tise (D.J.N., K.K.S.P.), and with experience using the 
TDF (D.J.N., K.D.K., K.M.F., K.K.S.P.). Further end-
user testing and review was provided by a local nurse 
educator not involved with the research study and 

http://links.lww.com/CCX/B450
http://links.lww.com/CCX/B450
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who has experience in quiz/questionnaire design, and 
frontline general system ICU RNs in another city who 
share the same local policy/resource and orientation 
processes as prospective study participants.

Recruitment and Study Size

The anonymized survey was administered using 
Qualtrics (Provo, UT) (38). To mitigate the risk of re-
spondent bias (e.g., RNs with increased confidence or 
experience recognizing and treating patients with sepsis 
could be more likely to respond), members of the re-
search team reviewed survey results as they were re-
ceived, to ensure a variety of demographic responses 
(years of adult ICU experience) were received. Invitation 
to participate was disseminated to pre-existing ICU 
email distribution lists by an administrative assistant 
with no study involvement, and nurse educators not in-
volved in the project provided in-person reminders. A 
goal sample size of 100 respondents (approximately 20% 
of the eligible sample) was determined, based on other 
studies imploring similar methodology to elicit front-
line ICU RN feedback (21, 39).

Data Analysis

Quantitative survey responses were collated and ana-
lyzed using descriptive statistics (means, medians, 
and proportions as appropriate) within Stata (40). The 
open-ended questions underwent deductive quali-
tative content analysis, coded according to respec-
tive TDF domains (22) to systematically capture RN 
insights, and guide the development of actional rec-
ommendations that are rooted within the constructs of 
behavioral science. Coding was performed independ-
ently and in duplicate by at least two team members 
(inclusive of Research Associates with qualitative re-
search expertise and experience using the TDF, and a 
Clinical Nurse Specialist with critical care nursing ex-
pertise [K.A.K., K.D.K., T.G.P.]) using NVivo software, 
Version 14 (41). The team met regularly to compare 
coding, discuss discrepancies, and iteratively develop a 
codebook to guide coding decisions.

RESULTS

A total of 101 completed survey responses were ana-
lyzed (a 19.7% response rate, based on final counts pro-
vided from local units reflecting a total of 513 eligible 

participants). Incomplete surveys were not analyzed, 
as per the implied consent script, this may have rep-
resented a withdrawal of consent. Participant dem-
ographics are presented in Table 1. Most RNs were 
women (86.1%, n = 87), between 31 and 35 years old 

TABLE 1.
Survey Demographics (n = 101)

Characteristic n (%a)

Gender

 � Woman 87 (86.1)

 � Man 12 (11.9)

 � Non-binary gender 1 (1.0)

 � Prefer not to answer 1 (1.0)

Age

 � Median, range 34, 22–64

 � 20–25 8 (7.9)

 � 26–30 17 (16.8)

 � 31–35 33 (32.7)

 � 36–40 16 (15.8)

 � 41–45 14 (13.9)

 � 46–50 7 (6.9)

 � 51–55 2 (2.0)

  �≥ 56 4 (4.0)

Years of experience as a registered nurse

 � Median, range 10, 0.1–43

 � < 2 yr 8 (7.9)

 � 2–5 18 (17.8)

 � 6–10 30 (29.7)

 � 11–15 23 (22.8)

 � 16–20 11 (10.9)

  �≥ 21 11 (10.9)

Years of experience in adult ICU

 � Median, range 6, 0–38

 � < 2 yr 20 (19.8)

 � 2–5 28 (27.7)

 � 6–10 23 (22.8)

 � 11–15 18 (17.8)

 � 16–20 5 (5.0)

  �≥ 21 7 (6.9)

Outreach certification

 � Yes 35 (34.7)

 � No 66 (65.3)

aRounded to the 10th decimal.
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(32.7%, n = 33), and had been working as an RN for 
6–10 years (29.7%, n = 30). Most RNs reported having 
2–5 years of ICU nursing experience (27.7%, n = 28), 
with almost half (47.5%, n = 48) reporting 5 years of 
ICU experience or less. Most (65.3%, n = 66) were not 
certified in ICU outreach.

Sepsis Knowledge Assessment

Completed responses to the survey knowledge 
assessment component are presented within the 
Supplemental Table 1 (http://links.lww.com/CCX/
B450), mapped according to the accuracy (i.e., cor-
rectness) of the response. The responses (tied) with the 
highest accuracy (100% correct individual response,  
n = 101, within either single- or multiple-choice ques-
tions) included: correctly identified strategies to prevent  
infection (hand hygiene) and the identification of po-
tential signs/symptoms of sepsis (confusion or disori-
entation, tachycardia, and temperature > 38°C). The 
most significant knowledge gaps included: the incor-
rect item of skin antisepsis with 2% Chlorhexidine be-
fore central line insertion from a multiselect pick list 
of strategies to prevent infection (incorrectly selected 
by 97% of respondents, n = 98), the identification of 
screening tools to identify sepsis/septic shock, as rec-
ommended by the Society of Critical Care Medicine 
(SCCM) (3) (with 11.9% of RNs correctly identifying 
the National Early Warning Score as a recommended 
tool (n = 12) and 77.2% incorrectly selecting the 
Sequential Organ Failure Score (SOFA) or quick SOFA 
(n = 78), and the missed identification of pregnancy 
(current/recent) as a risk factor for sepsis (31.7% cor-
rect, n = 32).

Factors Impacting Sepsis Recognition and 
Management Using the Theoretical Domains 
Framework

Likert-based responses, based on agreement with a 
statement and exploring factors impacting sepsis rec-
ognition and management as classified within TDF 
domains (22), are presented in Figure 1. RNs reported 
the highest agreement with the following statements 
(followed by TDF domain and percentage of agree-
ment): “I believe that the early detection of sepsis saves 
lives” (Beliefs About Consequences, 97.0%, n = 98), “I 
believe that critically ill patients in the ICU are at high 
risk of sepsis” (Beliefs About Consequences, 96.0%,  

n = 97), “I believe that my care can improve outcomes 
for patients with sepsis or septic shock” (Optimism, 
96.0%, n = 97), and “I believe obtainment of blood cul-
tures and administration of antibiotics within 1 hour 
of sepsis identification should be a target…” (Goals, 
96.0%, n = 97).

RNs recorded the lowest agreement with the state-
ment: “When admitting a patient with sepsis/septic 
shock, it is easy to identify priority interventions on 
the basis of order urgency” (Memory, Attention, and 
Decision Processes (22), 52.5% agreement [n = 53] 
with 30.7% disagreement [n = 31]). Within statements 
exploring the TDF domain Emotions, some respon-
dents indicated they were “concerned about missing 
sepsis (identification) in patients” (25.7% agreement 
[n = 26] with 48.5% disagreement [n = 49]), with fewer 
indicating they felt “anxious about caring for a hemo-
dynamically unstable patient with septic shock” (14.9% 
agreement [n = 15] with 72.3% disagreement [n = 73]).

Open Text Comments: Barriers and Facilitators 
to Sepsis Recognition and Management, 
Classified According to the Theoretical 
Domains Framework

Numerous participants responded to the four 
open-ended questions exploring perceived barriers and 
facilitators to sepsis identification and management. 
Content analysis (inclusive of TDF domain classifica-
tion [22], sub-themes, and participant quotes) is pre-
sented in Supplemental Table 2 (http://links.lww.com/
CCX/B450). Common TDF domains across all four 
questions included: Knowledge, Skills, Environmental 
Context and Resources, and Social Influences. Within 
these domains, reoccurring barrier-related subthemes 
included knowledge and competency deficits (asso-
ciated with RN attrition and turnover), workload or 
staffing challenges, and equipment or resource avail-
ability. Facilitators were often presented as inverse to 
barriers and included support from colleagues (in-
cluding senior nursing staff and multidisciplinary 
team members).

Sepsis Recognition. In addition to common TDF 
domains, approximately half of the respondents shared 
several barriers (57.4%, n = 58) and facilitators (62.4%, 
n = 63) that they perceived to impact sepsis recognition. 
Barriers (followed by TDF domains [22]) included 
sepsis recognition challenges such as “confounding 
pictures” (Skills), perceived confidence or competence 

http://links.lww.com/CCX/B450
http://links.lww.com/CCX/B450
http://links.lww.com/CCX/B450
http://links.lww.com/CCX/B450
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FIGURE 1. Factors impacting sepsis recognition and management, as classified within the Theoretical Domains Framework (22)a,b. 
aQuestions abbreviated for presentation, refer to Additional File 1 (http://links.lww.com/CCX/B450) for questions in full. bQuestion 
classification per Theoretical Domains Framework Domain is labeled numerically, in brackets: (1) Knowledge, (2) Skills, (3) Social 
or Professional Role and Identity, (4) Beliefs About Capabilities, (5) Optimism, (6) Beliefs About Consequences, (7) Reinforcement, 
(8) Intentions, (9) Goals, (10) Memory, Attention and Decision Processes, (11) Environmental Context and Resources, (12) Social 
Influences, (13) Emotion, and (14) Behavioral Regulation. RN = registered nurse.

http://links.lww.com/CCX/B450
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to identify signs and symptoms of sepsis or probable 
sepsis (Beliefs about Capabilities), a shift in care goals/
priority setting since the COVID-19 pandemic (Goals), 
a lack of policy/resource or sepsis screening reminders 
(Memory, Attention, and Decision Processes), and lab-
oratory drawn blood collection delays (Environmental 
Context and Resources). Many perceived facilitators 
were echoed as inverse to perceived barriers. Additional 
facilitators included multidisciplinary team rounds, 
patient problem lists, available policies or standards 
of practice, continual education (Reinforcement), and 
unit processes or equipment to facilitate continual pa-
tient monitoring (such as continual core temperature 
monitoring, Environmental Context and Resources).

Sepsis Management. In addition to the common 
TDF domains, many participants shared perceived 
barriers (72.3%, n = 73) or facilitators (59.4%, n = 60) 
to the implementation of priority sepsis treatment 
interventions. These included: challenges in navigating 
patient orders (TDF domain Memory, Attention, and 
Decision Processes [22]), delayed access to equipment 
or medications (including antibiotics), patient-specific  
factors (e.g., hemodynamic instability, limited IV 
access), workloads or availability of multidisciplinary 
team members, inter-departmental communication, 
and challenges posed by the electronic health record 
(e.g., pre-set medication administration times associ-
ated with order entry) (Environmental Context and 
Resources). Additional facilitators included policies 
or protocols and standards of practice (Knowledge, 
Skills, Reinforcement), readily available equipment 
and medications (including ward-stocked antibiotics, 
Environmental Context, and Resources), and availa-
bility and guidance from multidisciplinary team mem-
bers (Reinforcement, Environmental Context and 
Resources, Social Support).

DISCUSSION

This cross-sectional study used a survey question-
naire to explore: 1) nursing knowledge, 2) individual 
and environmental or organizational factors using the 
TDF (22), and 3) perceived barriers and facilitators 
impacting ICU nurse recognition and management 
of sepsis. Study findings revealed targeted knowledge 
gaps regarding relevant risk factors, potential signs/
symptoms, and priority interventions for patients with 
sepsis or septic shock. Many of the knowledge deficits 

identified within this study are echoed within the 
broader literature, such as the missed identification of 
temperature less than 36°C as a potential sign of sepsis 
(42) or identification of the appropriate disinfectant for 
skin antisepsis before central line insertion (43–45). In 
addition to these gaps, nurses within our study iden-
tified numerous other environmental/organizational 
factors and perceived barriers and facilitators to sepsis 
recognition and management. Barriers to sepsis rec-
ognition and management reported in this study and 
reoccurring within the literature include: atypical pre-
sentation or detection challenges in critically ill patient 
populations (17, 46), the need for ongoing education, 
training, or clinical exposure, a lack of policy or guide-
lines (or a lack of awareness of these resources), a lack 
of supervision or mentorship for novice nurses, work-
loads or nurse to patient staffing ratios, patient factors 
(such as a lack of IV access), and multidisciplinary 
teamwork or communication (17). Based on our find-
ings, we recommend interventions in three modifiable 
areas: 1) deliberate and enhanced ICU RN sepsis train-
ing and support, 2) reinforcement measures targeting 
sepsis identification and priority management, and 3) 
equipment or resource optimization.

Within this study, changes to the ICU nursing work-
force occurring since the COVID-19 pandemic have 
highlighted opportunities for deliberate and enhanced 
training and support. Other studies have similarly 
highlighted challenges pertaining to skill and compe-
tency acquisition among nursing students during the 
pandemic because of reductions in clinical exposures 
(47). To support novice ICU nurses’ skill and com-
petency development, we first recommend enhanced 
senior nurse on-unit availability to offer direct, on-
going mentorship to novice critical care nurses (e.g., to 
aid in early detection and priority setting). To address 
concerns regarding workload (senior nursing staff not 
available to support) or where clinical gaps exist (e.g., 
due to high volume of novice learners), a formalized, 
on-unit, and supernumerary resource nursing sup-
port role should be considered to provide mentorship, 
foster competency acquisition, and support clinical 
safety (48–50). Prior research also informs that ICU 
nursing competency development requires clinical 
exposure, situational management, and collaboration 
(51), therefore the development of robust competency 
descriptions and the tracking of experiential learn-
ing is essential (52). Although historically, our units 
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have used skill tracking and competency development 
checklists to track learning at the local level, it is pos-
sible that in light of nurse turnover and to support the 
transition of newer nurses into the ICU, an expanded 
set of competency measures (developed locally) are 
required.

Second, to overcome perceived barriers (e.g. know-
ledge deficit, sepsis detection challenges), we propose 
teams must use reinforcement strategies, both lever-
aging facilitators from a team-based perspective and 
further exploring advanced technological solutions. 
Actionable facilitators identified in this study involv-
ing the interdisciplinary team included reinforce-
ment of priorities, such as the use of patient problem 
lists or reinforcement (e.g. identifying signs of early 
sepsis), team-based training via interdisciplinary sim-
ulation, or teaching on daily interdisciplinary rounds. 
Given nurses identified challenges prioritizing orders 
within the electronic system (cognitive overload, lack 
of clarity), we further suggest that the interdiscipli-
nary team collectively identify (and verbalize) pri-
ority sepsis interventions at the time interventions 
are identified and with re-evaluation. The creation of 
interdisciplinary tools (e.g. checklists, pocket cards) 
outlining priority management strategies may serve 
as bedside tools and enhance knowledge translation 
(28): inclusion of similar bedside tools with future 
SCCM Surviving Sepsis Guideline (3) iterations may 
further enhance rapid knowledge translation. Further, 
awareness and utilization of screening tools integrated 
within early warning systems (EWS) may be limited 
among our respondent population, given these systems 
are disabled within the ICU to reduce alarm fatigue. To 
combat this concern, Rich et al (53) recently evaluated 
a modified sepsis alert among patients within MICUs. 
Using revised systemic inflammatory response syn-
drome criteria, generated alerts had a 72% positive 
predictive value (53). Other integrated technologies 
reflected in the literature and demonstrating increased 
sepsis bundle compliance include the addition of in-
tegrated chart reminders, embedded within the elec-
tronic medical record once sepsis was acknowledged 
electronically as the likely diagnosis (54). Adopting a 
similar approach could address many of the barriers 
identified within this study, such as knowledge def-
icit, or cognitive overload and challenge prioritizing 
patient orders. Further, studies have demonstrated 
the ability of machine learning algorithms (MLAs) to 

predict sepsis, severe sepsis, and septic shock earlier 
than conventional scoring tools or EWS (55, 56). In 
one randomized control trial, the prospective use of an 
MLA-generated alert with clinician notification led to 
reductions in the in-hospital mortality rate and length 
of stay, and faster time to antibiotic administration (vs. 
the use of conventional scoring tools/EWS alone) (57). 
Ongoing research regarding the use of these integra-
tive strategies as clinical decision supports and their 
patient-associated outcomes should be prioritized for 
critically ill patients.

Our third recommendation based on study findings 
includes an optimization of the resources or equip-
ment required for sepsis detection and implementa-
tion of priority measures. Within our ICUs, continual 
core temperature measurement is a patient monitoring 
standard, given the accuracy limitations of peripheral 
thermometers (58). This monitoring standard was a 
perceived facilitator among respondents. Conversely, 
gaps in equipment availability were also perceived to 
impact priority sepsis management, such as delayed 
access to antibiotics. In addition to requisite follow-up 
at the local level (including root cause analysis of this 
concern), this identified barrier further identifies the 
need for the engagement of interdisciplinary stake-
holders, including pharmacy, to co-develop solutions, 
and supports the need for expanded evaluation of  
system-integrated alerts targeting adherence to pri-
ority management strategies.

This study has some limitations. By nature of 
the study design, the findings may be subject to re-
spondent bias (59), although surveillance of demo-
graphic criteria during survey conduction confirmed 
participant respondents had a wide variety of demo-
graphic responses (e.g., years of ICU nursing experi-
ence), mitigating risk. Further limitations include the 
inability to establish causality (e.g., the reasons for per-
ceived antibiotic delay at the local level are unknown 
and require further evaluation) or associations among 
variables (e.g., relationships between reported opti-
mism, knowledge assessment findings, or perceived 
barriers and facilitators) (59). While the deductive 
approach to analyzing open-text comments was sys-
tematic and theory-informed, it may have limited our 
ability to capture the more dynamic, interrelated, or 
emergent patterns that may have been uncovered with 
inductive methods. Although the findings of this study 
are directly applicable to and should be considered 
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within the context of the local study population, it is 
possible these findings are more broadly generalizable, 
given they echo numerous findings within the existing 
literature, and given global concerns regarding the 
retention of the critical care nursing workforce post- 
pandemic (60, 61). This study adds to the current body 
of evidence in using the TDF (22) to explore individual, 
environmental, and organizational factors impacting 
sepsis recognition and management among ICU RNs. 
Further study strengths include the comprehensive 
nature of the survey and mixed methods design, and 
the robust, iterative process undertaken to analyze the 
open-text comments exploring barriers and facilitators 
to sepsis recognition and management. Finally, given 
the delivery of critical care services may vary based 
on the setting, the inclusion of the survey (Additional 
File 1, http://links.lww.com/CCX/B450) offers a 
framework for future evaluation of nursing know-
ledge, barriers, and facilitators to sepsis recognition 
and priority management within the context of local  
settings.

Collectively, the findings within this study highlight 
numerous optimization opportunities to address cur-
rent knowledge translation gaps. These opportunities 
can be identified at the individual nursing, environ-
mental, and organizational levels, intersecting across 
numerous TDF domains (22). Optimization opportu-
nities for nurses include the provision of enhanced and 
intentional support aimed at fostering sepsis-related 
competency development. Reinforcement opportuni-
ties require a multi-modal approach and the support of 
the interdisciplinary team. Future research is required to 
further explore the use of integrative technologies to aid 
early sepsis recognition and priority management (e.g., 
utilization of advanced and integrated clinical decision 
support tools) and to further evaluate optimization 
efforts from the perspectives of the interdisciplinary 
team. At the local level, ongoing evaluation is needed to 
measure the effectiveness of optimization efforts.

CONCLUSIONS

Sepsis remains a health priority and nurses working 
within the ICU play a pivotal role in the timely rec-
ognition of sepsis, as well as the implementation of 
priority sepsis interventions. Despite a wealth of prior 
literature indicating that delays in sepsis recognition 
and management impact patient outcomes, ICU nurses 

within our study and the broader literature continue 
to experience sepsis-related knowledge gaps and face 
numerous barriers to sepsis recognition and manage-
ment within the clinical setting. Using the Theoretical 
Domains Framework, this study identified numerous 
facilitators as well as optimization opportunities for 
sepsis recognition and management. Future endeavors 
should address these complex challenges at the indi-
vidual, environmental, and organizational levels, and 
be re-evaluated to determine the short- and long-term 
effectiveness of implementation efforts.
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