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Abstract

Background: Adherence to best practices for sepsis 
management at a small community hospital was below 
system, state, and national benchmarks and affected 
vital indicators, including mortality. This study aimed 
to improve sepsis best practice compliance by imple-
menting human factors–influenced interventions. 

Methods: The Plan-Do-Study-Act quality improvement 
methodology was used for this project. Baseline met-
rics included sepsis bundle compliance following CMS 
(Centers for Medicare & Medicaid Services) core measure 
standards, hospital mortality, sepsis triage screening, and 
physician order set use. 

Interventions: Several human factors workflows 
and tools were used to boost early identification 

with screening opportunities and enhance staff 
awareness of sepsis indicators. 

Results: With the interventions, the hospital’s 
compliance with sepsis best practice treat-

ment improved by a 23 percentage-point 
increase from baseline. Sepsis triage 
screening also increased and remained 
consistent after project interventions. 

Conclusions: With the project, using 
human factors tools enhanced staff 
engagement and increased sepsis 
awareness. Engagement increased 
sepsis identification and screening 

in a small community hospital setting. 

Keywords: sepsis, human factors, triage, 
quality improvement 

Introduction

S
epsis is an emergency that significantly increases 
mortality risks for patients of all ages.1 Therefore, 
early identification and treatment are essential in 
the emergency room setting to prevent further 

sepsis-related morbidity and mortality.2  

At Allegheny Health Network (AHN) Grove City Hospital 
in 2021, adherence to the best practice treatment for sep-
sis management was low at 44.9% year-to-date compli-
ance. In 2021, the hospital sepsis mortality rate was 7.2%. 
Overall compliance with the best practice treatment 
was below national and state benchmarks of 55% for 
Pennsylvania and 57% nationally.3 Sepsis was identified 
as a key driver contributing to the hospital’s mortality 
rate in 2021. In October 2021, a retrospective review of 
patients diagnosed with sepsis in the emergency room 
showed that only 42% of patients were screened for sepsis 
in triage. 

Available Knowledge and Rationale
Sepsis results from infection and, if untreated, can lead 
to organ dysfunction and death. The Centers for Medicare 
& Medicaid Services (CMS) define interventions to treat 
sepsis, including early antibiotic administration, fluid 
resuscitation, and medication to support a patient’s blood 
pressure.4 However, implementing these lifesaving inter-
ventions is contingent on the early detection of sepsis. 
Early detection significantly influences the likelihood of 
survival from sepsis, with previous research demonstrat-
ing an increase in mortality for every one-hour delay in 
sepsis recognition and treatment. Early detection can be 
achieved by recognizing the known sepsis criteria collected 
through physical patient assessments and lab testing.4 In 
addition, nurse-led sepsis screening has aided in early 
identification to start timely treatment interventions.5  
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Though screening tools are known to facil-
itate the early detection of sepsis, to be 
helpful, they must be accessible and visi-
ble. Previous human factors engineering 
literature has shown the importance of the 
designing process that works for frontline 
users.6 Additionally, embedding tools such 
as screening tools into workflows helps 
minimize human errors and variation 
between users with varying skill sets. This 
approach designs a workflow rather than 
relying on training.6 Strategies to mini-
mize variation in sepsis screening are of 
utmost importance. Registered nurses’ 
(RNs) knowledge of sepsis varies based 
on several factors, including education, 
work unit, and years of service. Applying 
a human factors intervention can assist in 
hardwiring workflows despite any varia-
tion of knowledge or care setting, which 
is particularly imperative in efforts to 
improve the timely detection of sepsis. 

Rationale
Observations and interviews were con-
ducted with frontline employees and 
management. The frontline observations 
revealed variations in nurse-led sepsis 
screening. The observations and inter-
views also found decreased staff engage-
ment in sepsis tools and processes in 
the electronic medical record (EMR). In 
interviews, one root cause identified for 
decreased engagement was a transition 
in the hospital to a different EMR system. 
After transitioning to the new EMR sys-
tem, the sepsis screening criteria were 
hidden and calculated with analytics. It 
was concluded that the change to the new 
EMR system fragmented sepsis screening 
criteria and information within the work-
flow and created a challenge for accurate, 
reliable screening. We hypothesized that 
centralizing sepsis screening criteria in 
one place to ensure congruence with the 
existing workflow would lead to increased 
sepsis screening and more timely sepsis 
detection. 

Specific Aims
The project was intended to improve com-
pliance with sepsis best practice treat-
ment and ultimately decrease the overall 
sepsis mortality rate. The project aimed to 
increase the sepsis best practice treatment 
compliance from baseline (44.9% in 2021) 
to 50% over the next year by implement-
ing human factor interventions. Additional 
process measures aimed to increase triage 
screening by 20% and to increase physician 

treatment order set use by 10% from the 
baseline in the next calendar year of 2022. 

Objectives
The key objective of this project was to be 
more proactive in identifying and manag-
ing potentially septic patients by increas-
ing awareness of sepsis criteria triggers 
in triage rather than reacting when septic 
patients begin to deteriorate. In addition, 
we aimed to apply human factors–based 
best practices to facilitate sepsis screening 
and early treatment. 

Context
AHN Grove City Hospital is a small commu-
nity hospital in Grove City, Pennsylvania, 
with 67 licensed beds and is part of a hos-
pital network consisting of nine hospitals 
in Pennsylvania and one in New York. AHN 
acquired Grove City Hospital in December 
2020. The electronic medical system 
changed from The T System to Epic during 
the transition period in February 2021. 

This quality improvement project occurred 
in the Emergency Department (ED), an 
eight-bed unit. In 2021, there were 15,363 
ED visits. Before the project, there was a 
vacancy in the quality manager role, and 
the hospital sepsis workgroup disbanded 
in May 2021. Therefore, this project began 
in October 2021 with the acquisition of a 
quality manager. 

Methods

Interventions
Key members in the project’s planning 
included the director of Nursing, the ED 
nurse manager, the quality manager, and 
the medical director of the ED. Gaps in the 
process were identified with the frontline 
observations and input from the front-
line staff and the critical nursing leaders 
via informal discussions. Based on the 
data and the feedback gathered, several 
changes were tested.

The team used the PDSA (Plan-Do-Study-
Act) methodology to test potential interven-
tions to make the quickest impact on the 
hospital’s sepsis compliance.7 

The Reboot of the Multidisciplinary 
Sepsis Workgroup
The first change was to reinstitute a sep-
sis work group in November 2021, invit-
ing multidisciplinary hospital members 

to review sepsis metrics, discuss outliers, 
and plan improvement activities. We rein-
stated the workgroup to increase sepsis 
awareness and ensure a multidisciplinary 
approach when developing improvement 
interventions. 

Initial attendance of the multidisciplinary 
workgroup consisted mainly of nurse 
managers and representatives from senior 
leadership and ancillary departments, 
including infection prevention, pre-hos-
pital services, laboratory, and pharmacy. 
Physician presence in the workgroup 
started in February 2022. Small changes 
in the workgroup occurred over time. 
These changes included increased ancil-
lary department involvement and meeting 
logistics, such as scheduling for physician 
availability. 

Engagement in the workgroup and atten-
dance were factors that significantly 
improved the productivity of the work-
group. Completion of action items along 
with outcome and process measures 
were monitored for effectiveness by the 
workgroup. Interventions targeted in 
the project were increased data trans-
parency, awareness of sepsis triggers in 
triage, visual cues for sepsis triggers, and 
visual cues for best practice treatment 
interventions.

Awareness of Triage Nurse Screening
The quality manager completed an initial 
gap analysis that consisted of observa-
tion of current workflows and interviews 
with the ED frontline staff, physicians, 
and the nurse manager. A gap identified 
in interviews and observations was the 
need for more data to inform nursing 
leaders on the utilization of the sepsis 
triage question in the ED. A manual chart 
review process was developed to gather 
data using an existing EMR report to con-
duct retroactive chart reviews of patients 
diagnosed with sepsis. Data collected 
included whether the RN answered the 
sepsis triage question, the result of the 
screening, and the reason for the patient 
coming to the ED. Baseline compliance 
with the sepsis screening question was 
shared with the multidisciplinary sepsis 
work group starting in November 2021 
and continued through December 2022. 
Interventions initially targeted data trans-
parency and staff awareness. Discussions 
on the data for sepsis screening in triage 
were held at the workgroup meeting to 
analyze data and discuss trends. The ED 
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nurse manager used the collected data 
to increase awareness by coaching staff 
on using the RN triage question. Nurse 
manager coaching of the staff showed an 
improvement in screening from October 
2021 to January 2022. 

The work group decided to continue 
to increase data transparency and staff 
awareness for the quality manager to 
provide data to frontline staff directly; 
a discussion of the importance of sepsis 
screening and RN screening compliance 
was included in the weekly staff huddle 
starting in January 2022. Further devel-
opment of this intervention resulted from 
staff input regarding their compliance 
with screening being lumped together. 
Due to this, the staff needed help to dis-
cern whether they individually were being 
compliant with the triage screening. From 
this feedback, triage screening compliance 
scorecards with individual RN data were 
developed and shared with staff starting 
in May 2022. Scorecards were presented 
to staff monthly at unit staff meetings and 
sepsis huddles.

Increased awareness and data trans-
parency assisted with improved nurse 
screening rates. The same concept was 
used to influence physician process met-
rics. Physicians were given performance 
scorecards, including sepsis best practice 
compliance, outlier reasons, and order 
set use in April 2022 (Appendix 1). These 
scorecards were shared with all physi-
cians, the ED medical directors, and the 
hospital medical director. Increased vis-
ibility and leadership support with data 
support increased order set use.

Visual Cues of Sepsis Criteria
In the past medical record system, all sep-
sis criteria were visible within the triage 
screening process. With the new EMR sys-
tem, the sepsis criteria were not visible, and 
the staff was asked to screen patients for a 
possible or known source of infection. At 
the same time, background analytics was 
used to determine if the patient met addi-
tional sepsis triggers. The fragmentation 
was hypothesized to contribute to missed 
RN triage sepsis screenings, as prior to this, 
the nurses would answer if the patient met 
any sepsis triggers, which could have led 
them to start thinking about sepsis. 

To address the fragmentation and increase 
the chance of considering sepsis, visual 
cues of the critical sepsis criteria were 
created to provide staff with sepsis 

information. The hypothesis was that the 
visual cue would aid as a human factors 
intervention by decreasing staff reliance 
on memory and reducing the cognitive 
burden. The first draft of the visual cue 
contained criteria and the appropriate 
sepsis interventions. The ED nursing 
director reviewed visual cues and gave 
feedback to condensing the information 
to only pertinent criteria to increase its 
visibility (see Figure 1). As a result, visual 
cues were placed at the top of the screen 
on the clinical computers used by the RNs 
in March 2022. At the same time, physi-
cian-facing visual cues were created to 
remind them of the elements of the sep-
sis best practices and critical factors con-
tributing to decreased compliance (such 
as documentation points). Visual cues 
of sepsis criteria resulted in improved 
compliance with the screening question, 
and retrospective chart reviews showed 
an increase in accurate sepsis screening 
after implementing the visual cues. 

In addition to attaching the visual cue card 
to the computer, it was determined that 
there was an opportunity to provide other 
references. A reference card attached to 
an identification badge, known as a “badge 
buddy,” was explored to complement the 
original visual cue card. The size of the 
badge buddies allowed the addition of 
other essential information, including 
sepsis process reminders (Figure 2). Badge 
buddies were rolled out to the emergency 
room nurses and physicians in August 
2022. The use of badge buddies proved 
easy to implement, so much so that other 
departments (e.g., medical-surgical, inten-
sive care unit [ICU]) began to adopt the 

concept to increase overall awareness of 
sepsis throughout the hospital. Frontline 
staff anecdotally felt the resource was 
valuable and minimized the need for those 
on the front line to remember all the per-
tinent information. 

Network Change to Triage Question
In response to the increasing sepsis 
efforts, AHN changed the EMR to ensure 
the use of the RN triage question related 
to sepsis. When the triage question was 
not answered, it turned red to indicate 
the need for sepsis screening. Before this 
change, no indicator would alert a nurse 
that the sepsis triage question was unan-
swered. The sepsis screening question was 
in a line of other frequently used screen-
ing tools for triage and was found to be 
skipped past often. The hypothesis was 
that the visual cue would aid as a human 
factors intervention by decreasing staff 
reliance on memory of completing the tri-
age question regarding whether a patient 
had a known or possible source of infec-
tion. After this change in August 2022, 
there was a significant improvement in 
RN triage screening compliance sustained 
in subsequent months. 

RN Sepsis Escape Room 
Though triage sepsis screening was 
increasing, there was significant variation 
in recognizing sepsis from nurse to nurse, 
likely because the experience of the front-
line nurses in the ED ranged from new 
graduates to seasoned nurses. As a result, 
we identified an opportunity to support 
staff with critical concepts related to sepsis 

Figure 1. Visual Cue of the Critical Sepsis Criteria 

Think Sepsis (2 SIRS criteria + suspected infection) Document fluids given by EMS

SIRS Criteria Possible Signs of Sepsis

Temp >101 F Altered mental status

Temp < 96.8 F SBP < 90; MAP < 70

HR > 90 Shivering/very cold

RR > 20 Clammy/sweaty

WBC > 12,000 Short of breath

WBC < 4,000

Key: 
SIRS: Systemic Inflammatory Response Syndrome
EMS: Emergency Medical Services
SBP: Systolic Blood Pressure
MAP: Mean Arterial Pressure

HR: Heart Rate
RR: Respiratory Rate
WBC: White Blood Count
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Figure 2. Sepsis Badge Buddies

Sepsis

Temp > 101 F or < 96.8 F

HR > 90

RR > 20

WBC > 12,000 or < 4,000

> 10% Bandemia

Warning signs: Previous 
infection, New onset of 
confusion, SOB, Fever/
Shivering/Feeling Cold, 
Extreme Pain, Clammy

✓ Screen “Yes”
✓ Use BPA/RN order set for labs
✓ Alert physician
✓ Record any fluid given by EMS 

(arrival EMS fluid stopped)
✓ Start interventions ASAP
✓ Blood cultures BEFORE antibiotics
✓ Vital signs (BP) within 1 hour after 

fluid bolus

Suspect Sepsis?

Just ask “Could it be sepsis?”

SIRS Criteria

Two SIRS criteria plus suspected infection Sepsis
Organ Dysfunction

Two SIRS criteria plus suspected infection

Common 
Infections lead to 
sepsis (bacteria, 
viruses, fungi, 
parasites)
• Lung Infection
• UTI
• Gut infection
• Skin infection

Severe Sepsis: 
Sepsis plus 1 or 
more variables of 
organ dysfunction
Septic shock: 
Tissue hypo 
perfusion (SBP  
< 90 or MAP  
< 70; Lactate > 4; 
Decrease of SBP 
by > 40 points 
from previous)

SBP < 90 or MAP < 70 
SBP decrease > 40 from baseline

Platelets < 100,000

Lactate > 2

Altered mental status

INR > 1.5 or PTT > 60 sec 
Creatinine > 2

Urine output < 0.5 ml/kg/hr  
for 2 hours

Bilirubin > 2

Figure 3. Sepsis Best Practice Treatment Compliance
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Figure 4. Sepsis Mortality
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identification and treatment best practices, 
which we decided to address by designing 
sepsis escape rooms.

Escape rooms are an activity that can facil-
itate learning and engagement by using 
clues and puzzles to enhance staff reten-
tion of critical concepts.8 The concept for 
the sepsis escape room was created with 
the Simulation, Teaching, and Academic 
Research (STAR) Center at AHN. The 
escape room was conducted during ED RN 
education days. ED nurses were scheduled 
to run through the escape room, starting 
with a scenario and unlocking a set of six 
toolboxes, answering questions related 
to sepsis criteria and the treatment best 
practices. During the education days, 14 

ED nurses attended the activity. Though 
feedback was collected anecdotally from 
attendees, formalizing pre- and post-
tests were identified as a potential future 
improvement to evaluate the overall effec-
tiveness of the escape room. The RN Sepsis 
Escape Room was completed in August 
2022.

To expand sepsis knowledge and with pos-
itive ED feedback, the sepsis escape room 
was modified for other nursing units in the 
hospital, including the medical-surgical 
unit and ICU. It was implemented in those 
units in October 2022. Nine ED nurses 
missed the initial escape room education 
and were required to attend the October 
2022 sessions. 

Measures

Patients who met CMS sepsis core mea-
sure criteria were abstracted by abstrac-
tors within AHN after hospital discharge. 
The abstractors provided measures in a 
monthly graphical format in Tableau, a 
data visualization software. Outcome mea-
sures for the project included compliance 
with sepsis treatment best practices and 
sepsis mortality for the hospital based on 
the CMS sepsis core measure. 

Process measures used through the proj-
ect included the completion rate of the 
triage nurse screening question and the 
physician order set use for sepsis. For 
this data, the EMR system generated a 
monthly report of patients who were 
given a clinical impression of sepsis after 
an emergency room visit by the ED phy-
sician. From the list, the quality manager 
completed retrospective chart reviews to 
identify whether the triage sepsis question 
was used or whether the physician used 
an order set. 

Analysis
The effectiveness of each intervention 
was measured with process and outcome 
metrics. All metrics were displayed on 
run charts. In addition, sepsis treatment 
best practice compliance and mortality 
were tracked through the CMS sepsis 
core measure abstraction and shown in 
Tableau. Data was updated as abstraction 
progressed. Run charts were also used 
to display process measures and were 
updated monthly by the quality manager 
after completing chart reviews. 

Results

In 2021, the hospital’s compliance with the 
sepsis best practice treatment was 44.9% 
(n=69). As of November 2022, the hospital 
compliance with sepsis best practice treat-
ment was 68.3% (n=82). (See Figure 3.) In 
2021, mortality was 7.2% (n=5), while as of 
November 2022, mortality was 3.6% (n=3). 
(See Figure 4.)

At the start of the project, there was 42% 
compliance with RN sepsis triage screen-
ing. The screening fluctuated during the 
project (56%–91%) but achieved a mean 
of 78.5% from February 2022 through 
December 2022. (See Figure 5.)

Physician use of the order set started at 8% 
at the beginning of the project. In January 
2022, compliance increased from 8% in 

Figure 5. ED RN Triage Screening Compliance
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Figure 6. ED Sepsis Compliance and Physician Order Set Use
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December 2021 to 38%; however, variation 
was noted throughout 2022 (18%-71%). 
(See Figure 6.)

Discussion

Summary
Implementing the interventions resulted 
in improvement toward the initial aim 
of 50% for sepsis best practice treatment 
compliance by increasing by 23 percent-
age points from the previous year. Sepsis 
compliance at the hospital as of November 
2022 was above the national and state aver-
age at 68.3%. In addition, all process and 
outcome measures showed improvement 
for the current year.  

Interpretation 
It was noted that there were marked 
improvements from the prior year with 
some variability and opportunity for 
sustaining improvements in the project 
period. We discovered that reducing the 
cognitive burden of remembering all sep-
sis criteria and treatment allowed front-
line staff to focus on utilizing screening 
and treatment tools to increase sepsis best 
practice compliance. 

Lessons learned included guiding inter-
ventions from observations and direct 
feedback from frontline staff. Using data 
was imperative to show the need to make 
process changes to the frontline staff.

Challenges throughout the project included 
a surge of the coronavirus, which occupied 
the frontline staff in direct patient care and 
screening for signs and symptoms to apply 
isolation precautions properly. 

Limitations

The project interventions were conducted 
in one community hospital, which may 
have limited the population. Another 
limitation of the project was the short 
length of time monitored. Reports were 
generated from the Epic EMR system; 
other systems may not have similar func-
tionality. Limitations were also noted with 
the EMR as reports were not provided in 
real-time to identify patients who met 
sepsis criteria. 

Conclusion

Technology advancements and health-
care changes are inevitable, especially 
in community hospitals. Observations of 
processes intending to drive meaningful 
improvement can identify key opportu-
nities to implement human factors inter-
ventions which have been shown to assist 
frontline staff in decreasing the reliance 
on memory and increasing the quality of 
care. Staff engagement can be improved 
with data transparency and awareness, 
and help lead to the development of cru-
cial resources for the identification and 
treatment of sepsis patients. 

Acknowledgment
The author would like to thank the ER 
manager, Pamela Dolling, BSN, RN, for 
her assistance during the project.

References

1. Ramsdell TH, Smith AN, Kerkhove 
E. Compliance With Updated Sepsis 
Bundles to Meet New Sepsis Core 
Measure in a Tertiary Care Hospital. 
Hosp Pharm. 2017;52(3):177–186. doi: 
10.1310/hpj5203-177

2. Oliver ND. Early Recognition of Sepsis 
in the Emergency Department. ARC J 
Nurs Healthc. 2018;4(1):3–20. https://doi.
org/10.20431/2455-4324.0401002

3. Medicare. Grove City Medical Center. 
Care Compare. https://www.medicare.
gov/care-compare/details/hospi-
tal/390266?city=Grove%20City&state
=PA&zipcode=16127&measure=hospi
tal-timely-and-effective-care. Updated 
October 22, 2022. Accessed January 20, 
2023.

4. Dellinger RP, Levy M, Rhodes A, 
et al. Surviving Sepsis Campaign: 
International Guidelines for 
Management of Severe Sepsis and Septic 
Shock. Crit Care Med. 2013;41(2):580-637. 
doi: 10.1097/CCM.0b013e31827e83af 

5. Venkatesh AK, Slesinger T, Whittle 
J, et al. Preliminary Performance on 
the New CMS Sepsis-1 National Quality 
Measure: Early Insights From the 
Emergency Quality Network (E-Qual). 
Ann Emerg Med. 2018;71(1):10–15.
e1. https://doi.org/10.1016/j.
annemergmed.2017.06.032

6. Weinger MB, Gaba DM. Human 
Factors Engineering in Patient Safety. 
Anesthesiology. 2014;120(4):801–806. doi: 
10.1097/aln.0000000000000144 

7. Institute for Healthcare Improvement. 
Science of Improvement: How to 
Improve. IHI website. https://www.ihi.
org/resources/Pages/HowtoImprove/
ScienceofImprovementHowtoImprove.
aspx. Accessed March 8, 2023.

8. Dacanay AP, Sibrian J, Wyllie C, 
Sorrentino E, Dunbar G. Can You Escape 
Sepsis? Using a Healthcare Escape 
Room as an Innovative Approach 
to Nursing Education. Clin Nurse 
Spec. 2021;35(2):65–72. doi: 10.1097/
NUR.0000000000000578

About the Author

Megan Kiser (Megan.Kiser@AHN.ORG) 
is the manager of Quality Services at 
Allegheny Health Network (AHN) Grove 
City since October 2021 and leads the 
hospital’s Sepsis Workgroup. Prior to this 
role, she held positions within Quality and 
Patient Safety at University of Pittsburgh 
Medical Center (UPMC) Horizon/Jameson, 
Sharon Regional Medical Center, and the 
Primary Health Network. She received her 
Master of Science in nursing administra-
tion degree from Waynesburg University 
in 2013 and her Bachelor of Science in 
nursing degree from Gannon University 
in 2005. Prior to working in the qual-
ity and patient safety field, she worked 
as a registered nurse in telemetry at 
UPMC Passavant and obstetrics at UPMC 
Northwest. Kiser is an avid equestrian and 
in her free time she rides and competes 
with her Appaloosa horses.

This article is published under the Creative 
Commons Attribution-NonCommercial 
license.

https://doi.org/10.1310/hpj5203-177
https://doi.org/10.1310/hpj5203-177
https://www.medicare.gov/care-compare/details/hospital/390266?city=GroveCity&state=PA&zipcode=16127&measure=hospital-timely-and-effective-care
https://www.medicare.gov/care-compare/details/hospital/390266?city=GroveCity&state=PA&zipcode=16127&measure=hospital-timely-and-effective-care
https://www.medicare.gov/care-compare/details/hospital/390266?city=GroveCity&state=PA&zipcode=16127&measure=hospital-timely-and-effective-care
https://www.medicare.gov/care-compare/details/hospital/390266?city=GroveCity&state=PA&zipcode=16127&measure=hospital-timely-and-effective-care
https://www.medicare.gov/care-compare/details/hospital/390266?city=GroveCity&state=PA&zipcode=16127&measure=hospital-timely-and-effective-care
https://doi.org/10.1016/j.annemergmed.2017.06.032
https://doi.org/10.1016/j.annemergmed.2017.06.032
https://doi.org/10.1097/aln.0000000000000144

