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Methodology – DMAIC

Define

Measure

Analyze 

Improve

Control

• Group Consensus 
• Current State Process Map
• Select Pilot Units

• Select Pilot team
• Standardize Patient List
• Meet with pilot leaders & team 

• Initiate Phase I of the pilot
• Collect quantitative data
• Collect qualitative data

• Collect Process Feedback 
RRT/Med Director/Providers 

• Simulation Analysis 
• Data Review of Phase I 

• Develop EPIC/IR tools 
• RRT Workgroup for 

development of EPIC Tools 
• Beta Testing 

• Initiate Phase II of Pilot
• Collect data
• Statistical data analysis 

(quantitative/qualitative)

• Control Plan
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Sepsis

What is Sepsis?
In short, sepsis is the body’s overreaction to an infection, leading to organ dysfunction and possibly death. It is a true 
medical emergency, and it is the sixth most common reason for hospitalization in the United States

• Without timely treatment, sepsis can rapidly cause tissue 
damage, organ failure and death

• About 250,000 Americans die from sepsis each year
• 1 in 3 patients who die in a hospital have sepsis 
• 6th most common reason for hospitalizations in the US



Target Population

Focus:
Even though around 80% of our sepsis patients are 
Present on Arrival (POA), we decided to focus on 
Non-Present On Arrival (NPOA) sepsis patients 
who have yet been treated for sepsis and that are 
in one of our seven pilot units. This is because 
these patients usually fly under the radar and are 
identified when it is too late

A. Sepsis Present 
on Arrival (POA)

C. NPOA Treated 
for Sepsis

B. Sepsis Not Present 
on Arrival (NPOA)

D. NPOA Not Yet 
Treated for Sepsis

A

B C

D D



Selecting the Pilot Units

12th Floor:
• Blue Tower – Med/Surge
• Green Tower – Med/Surge
• Orange Tower – Med/Surge
11th Floor:
• Green Tower – Medical Oncology
• Orange Tower – Surgical Oncology
10th Floor:
• Green Tower – Med/Surge
• Orange Tower – Med/Surge

Why this units?

These floors were selected because based on a 
previous rollout of a former mode, point of care 
advisor (POCA), these units were higher in rule 
out sepsis. These were also free of the 
complexities of specialty care (LVAD, BMT, etc.) 
that made the earlier model less effective.



Code Stroke
Code Sepsis

Why  RRT?:
The rapid response team is a team of highly experienced nurses with critical thinking skills, they are respected communicators. 
The team's role is one of monitoring and identifying patients who require intervention to stabilize those who can remain 
outside the ICU or intervene and support the transfer of patients that will require a higher level of care. In total there are 
around 30 nurses and 5 per shift. They are optimally positioned to monitor and offer urgent response to those patients 
identified as needing sepsis intervention.

Selecting the Pilot Team – Rapid Response Team (RRT)



Pulling the Team Together:

Project Manager

System Engineer

Analyst Nursing

Physician

EMR BUILD 
TEAM

Team Members: Morgan Block; Sebastian Busto; Ying Ma, PhD; Betty Abraham, RN; Hannah Fullington; Marjorie Morales; • Cary Orrick, RN;
• Sherry Sutton, RN; • Ambrose Muchiri, RN; • Linda Nieto, RN, • Cara Pulliam, RN; • Lillian Otieno, RN; • Cindy Nixon, RN; • Ihab Hannah, RN; • Melinda Alford, RN;
• Julie Earnest, RN; Sterling Overstreet, MD; Mujeeb Basit, MD; Richard Medford, MD; Samuel McDonald, MD; Karen Wang; Angela Carrington



Understanding the existing RRT Workflow

v.01
v.02

v.03

v.04



Understanding the existing RRT Workflow



Understanding the existing RRT Workflow – High Level View



Gaining Consensus through education 
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Data collection

Qualitative 
Data

Quantitative 
Data

Clear 
understanding 

of tool 
effectiveness 



Qualitative Data Collection 

Qualitative Data

MS Forms 
Anonymous 

Survey
An anonymous survey was sent out to the 
RRT staff after the completion of Phase I. 
This survey allowed RRT nurses to vocalize 
their, thoughts, feelings and concerns 
regarding the tools implemented

Technical 
Coordination

Feasibility
Scope 
Creep Risk Score 

Reliability 



Qualitative Data Collection – Survey Preview



Quantitative Data Collection 

**Due to confidentiality patient and staff specific information has been removed**

• RRT Staff use a Productivity Report where they enter 
necessary shift information

• From the report we were able to extract information 
like type of rounding (chart review vs rounding), total 
time, unit, sepsis risk score (and for Phase II, Sepsis 
risk level)



Define.

Measure.

Analyze.
Improve.

Control.

**Click the arrow to return 
to the Table of contents



Concerns and suggested interventions (Summary of Qualitative)



Concerns and suggested interventions (Summary of Qualitative)



Sepsis Orders Placed by RRT



Summary Phase I 



Time rounding and doing chart reviews during Phase I 
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Improve

From Phase 1 we can conclude that it is within the capacity of the RRT to utilize predictive modeling to 
monitor for inpatient sepsis, however, ESPM output will require added filtering, of the 
identified population, to reduce chart review time in already identified sepsis patients. On the next couple 
of slides, you will see the tools that we Improved in Phase II.

Phase 1 Pilot revealed a need for 
quick sepsis data. 

Addressed in Phase II with this 
“Sepsis Monitor”.  This can be 

seen without opening the chart; 
decreasing time spent in chart 

review.

The Patient List is normal 
workflow for RRT to monitor our 
patient population.  ESPM score 

was added for Phase 1 to monitor 
for sepsis and Sepsis Risk Levels in 
Phase II to identify treated sepsis 

and higher risk cases. 



Improve our Electronic Medical Record (EMR) system

1

1

2

3

Flowsheet Detail:  Trends Sepsis Score and 
temperature and view lab/culture results
Sepsis Timer: Start the timer manually or 
through a code sepsis order
Sidebar Checklist: Red banners will appear 
for orders that need to be placed 

1

2

3



Improve

▪ Sepsis Risk: Sepsis Risk is driven by varying components including the Sepsis Score, lab results, flowsheet 
values, etc. 

▪ Sepsis Score: Algorithm that predicts the likelihood of patient currently being septic. During beta testing of 
the tools, the Sepsis Risk levels will consider patients with a score >10 

▪ Change in Sepsis Score: Indicates change in score since last reviewed

Sepsis Monitoring Report

4 5 6



LEVEL 1:  To make the rest of the process work, the primary RN and/or EPIC will need to 
complete the infection risk screen if the RISK SCORE is >10

LEVEL 2:  A patient meeting the RISK SCORE with + Infection Screen , HOWEVER, they are 
currently being treated for sepsis and do not show organ dysfunction or hypotension/shock. 

LEVEL 3:  When the RISK SCORE is > 10 and the patient has a known or suspected infection 
other questions need answers; 1) is the patient currently on IV sepsis antibiotics 2) when 
were the last sepsis labs ordered.   The output to RRT will need to indicate these with visual 
flags and/or be verified.

LEVEL 4: When the RISK SCORE is > 10, the patient has a known or suspected infection and 
we have organ dysfunction labs or documentation as then verified by RRT. Current or recent 
treatment not withstanding.

Level 5: Sepsis or infection + RISK SCORE > 10 + hypotension AND/OR lactate > 4.    Current 
or recent treatment not withstanding. 

Improve: Creation of Sepsis Risk Levels



Improve

Where do we want to be?

Reach the :

The usefulness of the predictive model 

consistently and accurately predicts sepsis 

before the care provider suspects, screens or 

intervenes on the patient and in a way where 

the workflow can be implemented, adopted, 

and spread to other areas of the organization. 

Current 
State



Statistical Analysis: Paired Comparison 

Paired comparison was used to test for significant differences between the results of Phase I and Phase II. In order to have an accurate 

study, we ensured that the population of nurses taking the survey was the same. Additionally, the survey questions used for this analysis 

remained consistent for when the survey was sent out for both Phase I and Phase II. Since the survey collected qualitative data the data had 

to be adjusted in order to perform the analysis. (e.g. 1=Strongly Disagree; 7=Strongly Agree)

Phase 1 Phase 2 delta Average 1.739

5 5 0 Stdev 1.936

2 6 4 n 23

5 6 1

2 6 4

1 7 6

2 5 3

6 7 1

2 6 4

6 6 0

6 5 -1

4 6 2

5 6 1

5 5 0

4 3 -1

4 7 3

5 6 1

2 6 4

4 6 2

2 6 4

2 3 1

6 5 -1

5 6 1

4 5 1

dbar: 1.73913

standard deviation: 1.93573

sample: 23

alpha: 0.1

t test: 4.309

1 tail t table: 1.32124

2 tail t table: 1.71714

Ttest= 4.309 > Ttable= 1.321237

Conclusion

Since the Ttable value is larger than the Ttest 

value, we fail to reject the null and we can 

say with 99% confidence that the changes 

implemented for Phase II had a statistically 

significant impact in this question



The Sepsis Risk Score/level is helpful to identify which charts to review:
(Strongly disagree; Disagree; Somewhat disagree; Neither agree or disagree; Somewhat agree; Agree; Strongly Agree)

Phase I

Phase II

43.48% 

91.3% 

110% 
Increase

Phase 1 Phase 2 delta Average 1.739

5 5 0 Stdev 1.936

2 6 4 n 23

5 6 1

2 6 4

1 7 6

2 5 3

6 7 1

2 6 4

6 6 0

6 5 -1

4 6 2

5 6 1

5 5 0

4 3 -1

4 7 3

5 6 1

2 6 4

4 6 2

2 6 4

2 3 1

6 5 -1

5 6 1

4 5 1

dbar: 1.73913

standard deviation: 1.93573

sample: 23

alpha: 0.1

t test: 4.309

1 tail t table: 1.32124

2 tail t table: 1.71714

Ttest= 4.309 > Ttable= 1.321237

Conclusion

Since the Ttable value is larger than the Ttest 

value, we fail to reject the null and we can 

say with 99% confidence that the changes 

implemented for Phase II had a statistically 

significant impact in this question



On a scale from 1-5 rate how satisfied you are with the Sepsis Risk Score/Level.
(1- Not at all satisfied; 5- Extremely satisfied)

Phase I

Avg: 2.48

4.35% Phase II

Avg: 3.74

73.91%

1600% 
Increase

50.81% 
Increase

Phase 1 Phase 2 delta Average 1.2609

3 2 -1 Stdev 1.2142

1 4 3 n 23

3 4 1

3 4 1

1 5 4

3 4 1

3 4 1

1 4 3

2 4 2

4 4 0

2 3 1

3 4 1

3 4 1

3 2 -1

3 3 0

3 5 2

2 4 2

2 4 2

2 4 2

2 2 0

2 3 1

3 5 2

3 4 1

dbar: 1.26087

standard deviation: 1.21421

sample: 23

alpha: 0.1

t test: 4.980

1 tail t table: 1.32124

2 tail t table: 1.71714

Ttest= 4.980 > Ttable= 1.321237

Conclusion

Since the Ttable value is larger than the Ttest 

value, we fail to reject the null and we can say 

with 99% confidence that the changes 

implemented for Phase II had a statistically 

significant impact in this question



Phase II

Phase I 26.09% 

60.87% 

133.31% 
Increase

The Sepsis Score/Risk level is helpful to recognize septic patients sooner.
(Strongly disagree; Disagree; Somewhat disagree; Neither agree or disagree; Somewhat agree; Agree; Strongly Agree)

Phase 1 Phase 2 delta Average 1.435

4 5 1 Stdev 1.903

2 4 2 n 23

5 5 0

2 4 2

1 6 5

2 6 4

4 6 2

1 5 4

2 4 2

6 4 -2

3 5 2

3 6 3

6 5 -1

4 3 -1

4 4 0

5 6 1

2 6 4

4 4 0

2 6 4

2 2 0

4 4 0

5 6 1

6 6 0

dbar: 1.43478

standard deviation: 1.90278

sample: 23

alpha: 0.1

t test: 3.616

1 tail t table: 1.32124

2 tail t table: 1.71714

Ttest= 3.616 > Ttable= 1.321237

Conclusion

Since the Ttable value is larger than the Ttest 

value, we fail to reject the null and we can 

say with 99% confidence that the changes 

implemented for Phase II had a statistically 

significant impact in this question



Phase II

Phase I 65.21% 

73.91% 

13.34% 
Increase

I feel comfortable prioritizing patients based on my review of Sepsis Risk levels
(Strongly disagree; Disagree; Somewhat disagree; Neither agree or disagree; Somewhat agree; Agree; Strongly Agree)

Phase 1 Phase 2 delta Average 0.522

4 7 3 Stdev 2.086

2 6 4 n 23

5 6 1

6 5 -1

2 5 3

5 4 -1

5 6 1

1 6 5

5 6 1

6 6 0

3 5 2

6 6 0

6 5 -1

2 3 1

7 4 -3

6 6 0

4 5 1

6 4 -2

5 6 1

6 2 -4

3 4 1

6 6 0

6 6 0

dbar: 0.52174

standard deviation: 2.08609

sample: 23

alpha: 0.1

t test: 1.199

1 tail t table: 1.32124

2 tail t table: 1.71714

Ttest= 1.199 < Ttable= 1.321237

Conclusion

Since the Ttable value is larger than the Ttest 

value, we fail to reject the null and we 

cannot say with 99% confidence that the 

changes implemented for Phase II had a 

statistically significant impact in this 

question



Decrease in average chart review time:

With the addition of EPIC tools (sepsis monitor, sepsis level, change in ESPM, time since last review, etc.), added specifically for this pilot phase, will there 

be a statistically significant decrease in the amount of time spent per chart reviewed for sepsis monitoring? 

Baseline data: Average time per chart reviewed on Phase I: 9min 02seconds

Prediction - Yes, we predict that chart review will be decreased by categorizing charts with the leveling system. Level 1= Negative sepsis 

questionnaire, Level 2= untreated R/O sepsis, Accurate Level 3= TREATED R/O sepsis, Level 4= Triage for R/O sepsis in the face of organ 

dysfunction, Level 5 R/O sepsis with s/s hypotension or shock. The levels will guide chart review and save time. Sharing notes between RRT

with time since last review should decrease repeat chart reviews. Sepsis Monitor should give information while in Patient List view that will 

decrease the need to open the chart for review; again, saving time. We predict a minimum of 40% decrease in time spent per chart reviewed.

We saw a decrease of 53seconds on the average time 
taken to review charts when comparing Phase 1 to 
Phase 2. A 9.64% decrease. This is a statistically 
significant decrease.



Decrease in total number of charts reviewed:

Does the ESPM leveling system help decrease the number of charts that need to be reviewed? 

Baseline data: The total number of charts reviewed on Phase I: 324 charts.

Prediction - With the ability to tag charts on the patient list with a “time since chart reviewed” note as well as the ability to

see identified and treated patients as level 3. Yes, we expect that duplicate review of charts and review of charts were the 

patient is already receiving treatment will decrease by 10-20 percent. 

We saw a decrease of 184 the total number of charts 
reviewed when comparing Phase 1 to Phase 2. A 
49.59% decrease. 



Feasibility in a normal day:

Will RRT indicate (per the RRT Phase II Survey) that chart reviews and rounding is feasible based on Sepsis Risk Level in addition to their assigned shift 

work is easy or very easy on a normal day?

Prediction - Yes, we predict that most phase II survey respondents will indicate that chart reviews and rounding based on Sepsis Risk

Level in addition to their assigned shift work is easy or very easy on a normal day.

Only 33% of the respondents voted “Easy” 
or “Very Easy” to this question.



Feasibility in a busy day:

Will RRT indicate (per the RRT Phase II Survey) that chart reviews and rounding is feasible based on Sepsis Risk Level in addition to their assigned shift 

work is easy or very easy on a busy day?

Prediction - No, we predict that most phase II survey respondents will indicate that chart reviews and rounding based on 

Sepsis Risk Level in addition to their assigned shift work is difficult or very difficult on a busy day

74% of the respondents voted “Difficult” or 
“Very difficult” to this question.

Even though our prediction was accurate, this 
shows we still have some room for 
improvement on Feasibility
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Control Plan

Our main goal is decrease sepsis length of stay Observed/Expected (O/E) for 
patients with sepsis in our pilot units. We used and will continue to use PDSA 
cycles to ensure that our target population does not revert to our past O/E rates

Here are some examples of ways we’ve used PDSA 
cycles and ways we will continue to use them:
• Test feasibility of RRT Staff for this project
• Improve the Sepsis Risk Score
• Improve the existing EMR system 
• Create Sepsis Risk Levels
• Monitor percentage of charts reviewed based on 

sepsis risk score/level
• EMR System for sepsis was standardized 
• RRT staff will continue to be educated on the ESPM 

Tools based on standardized onboarding 
• Created process metrics, trigger thresholds and 

trigger responses to ensure that the gains seen from 
this projects are sustained
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Summary of Results & Financial Impact

Sepsis length of Stay 

(Observed/Expected)
April 1, 2021

April 1, 2022

1.17

0.71

A 39.32% decrease was seen on 
sepsis length of stay when 
comparing the baseline data to the 
final data after the end of Phase II

Financial Impact:
Based on a 39.32% decrease in sepsis length of 
stay it was calculated that this process 
improvement project resulted in $2,422,080.00 
in financial savings. (calculations on next slide)

39.32% decrease

DISCLAIMER: All financial calculations are rough estimates



Financial Impact Calculations

Epidemiology and Costs of Sepsis in the United States—An Analysis Based on Timing of Diagnosis and Severity Level* - PMC (nih.gov)
Hospital and Surgery Costs – Paying for Medical Treatment (debt.org)

DISCLAIMER: All financial calculations are rough estimates

* Hospital Expenses calculated by using a national average of $2,607.00 and adding to that the average costs of treating 
patients with sepsis of $2,193.00 for a total of $4,800.00 spent in average per patient per day
** An average of 10 sepsis patients was assigned for every month based on historical data of the pilot units
*** Future Data is a prediction, assuming the observed sepsis length of stay stays at 0.71 for the next 12months

The observed sepsis length of stay was reduced from a baseline of 10.47 
days to 5.75 days. Assuming that we can keep an observed sepsis length of 
stay shorter or equal to 5.75 days for the next 12 months it is predicted that 
this project would result in financial savings of at least $2,422,080.00

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6250243/:~:text=As%20with%20mortality%20and%20LOS,%2D872)%20(6).
https://www.debt.org/medical/hospital-surgery-costs/:~:text=Total%20health%20care%20spending%20in,(%243%2C271)%20for%20most%20expensive.

