
The Patient Benefits of 
an Entity Specific LACE 

Score

Jennifer Moore, Director of Information Systems

Joshua Parks, Programmer/Database Analyst

Carroll Hospital, a LifeBridge Health Center

Westminster, Maryland

1



Like other organizations, Carroll was 
struggling with being able to determine our 
patients at highest risk for readmissions or for 
over-utilization in general.

• There was not a good way to flag 
these patients in our EMR as 
someone that had the potential 
to use a lot of resources
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Our analytics department studied LACE Scores that 
were being developed in other organizations.  But we 
wanted to develop something specific to our hospital 
and the needs of our populations, not something 
boiler plate.  
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The LACE index identifies patients that 
are at risk for readmission or death 
within thirty days of discharge. It 
incorporates four parameters. 

• Length of Stay

• Acuity (Inpatient or Observation Visits)

• Comorbidities 

• ED Visit Frequency in the Past 6 Months
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Industry research cites CHF, AMI and 
Pneumonia as traditionally the highest re-
admitters
• Carroll ran our own data and found that while those diagnoses 

were certainly in our top ten, we had our own problem 
children too that we wanted to address

• We also wanted to include scoring for Observation and 
Emergency utilization as well as Inpatient

5



Our Top 4 “Problem Children”

• Sepsis

• Kidney Failure

• COPD

• Alcohol Related

• Mental Health
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Our Complete List of Diagnoses…(we got 
a little nuts)
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Our older population was at higher risk in 
general. We added criteria to the traditional 
LACE model to include increase scores 
depending on age of the patient
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We wanted the scoring to be as simple 
as possible for several reasons
• We wanted to implement this quickly!  Readmissions were growing.

• We wanted the logic to be easily explainable to staff, nurses, case 
managers – we didn’t want it to be a mysterious number created by 
programmers in Information Systems, that no one understood.

• We wanted to keep it simple to give us the flexibility to make changes 
to the logic as we grow and learn more about our high risk 
population.
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Where can we put 
this information to 
make it accessible?
• There wasn’t an option to store the LACE 

score in our EMR

• It was imperative that we be able to 
access the score in near real-time so that 
we had plenty of time to take action

• Score is derived using SQL code and 
stored in our EDGE data mart

• LACE is accessible through our entity BI 
reporting system and via custom SSRS 
reports

• We can also email blast notifications to 
interested staff whenever a patient with a 
LACE score indicating high risk checks in
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Analytics…
Proactive

• Real time (…or close) analysis on 
every admission.

• Ability to embed scores in 
custom reports used by end 
users.

Reactive

• Computed in Enterprise Data 
Governance Environment (EDGE) 
for in-depth analysis and 
trending.
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Reactive Analysis

• Accuracy
• Changing LOS and Comorbidities can effect score throughout life of visit.

• Additional diagnosis codes from legacy systems improve score accuracy.
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• Dependability
• Fully restore data and compute LACE 

scores daily (or at any frequency).



Proactive Analysis

• Real time LACE…or close!
• Every hour LACE scores for new admissions are computed and, if an 

admission exists with a LACE score above a particular threshold, an email 
report is sent to the necessary personnel.

• Custom Reporting
• All encounter based reports have the ability to display LACE scores.

• Examples: Census reports, readmissions reports, Care Coordinator and 
Navigation Reports
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We calculate and store 
historical LACE scores for 
inpatients, observation 
patients, ED Visits and 
outpatient surgery patients
• We can track the patient’s score by 

encounter.  This is helpful for case 
managers and care navigators to quickly 
see a progression of illness in a particular 
patient

• Since we can look at LACE over time, 
we’ve been able to better identify that 
most of our readmissions have a LACE 
score between 12 and 19 during their 
indexed visit
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LACE Distribution for the Fiscal Year
30 Day Inpatient Readmissions

This measures the LACE score of the patient on the indexed 
(initial visit)
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LACE Distribution for the Fiscal Year
All Inpatient Cases
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LACE Distribution for the Fiscal Year
All Inpatient, Observation, Emergency and Outpatient 

Surgery Cases
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Once we knew what the sweet spot was, we 
could send in the troops for patients with 
those LACE scores.  We could take action 
immediately.
• Pharmacy can make sure the patient understands their medications

• Case Management can make earlier arrangements for discharge, like Homecare or other 
support

• Navigators can help make sure PCP visits are scheduled

• Patients can be invited to Medication Management or Disease Management programs
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Did it Help?

• Between Fiscal Year 2014 and Fiscal Year 2015, our readmission rate 
decreased by 10%

• In Fiscal Year 2016 to date, we are down another 2%
• We can’t give LACE all the credit.  Carroll Hospital has put numerous 

programs in place that have all impacted this rate.  Exciting programs like 
changes to our discharge process, additional questions being asked upon 
admission, increased patient education, Care Connect (Navigation 
Services),Medication Management, Home Support and Disease 
Management, just to name a few

• We are proud of our journey and still have improvements to make
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What’s next for LACE?

• Potential enhancements are being discussed to add logic for patients 
on specific medications

• Patients on 10 or more medications of any kind

• Patients who live alone

The sky is the limit!
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Traditional LACE Scores are comprised 
of a historical look at a patient’s:
• Length of Stay

• Acuity (Inpatient or Observation Visits)

• Comorbidities

• ED Visit Frequency



Carroll Hospital Center’s Modified LACE takes a 2 year 
historical look at a patient’s history and scores based on:

• Length of Stay

• Average Acuity

• Extended Comorbidities

• ED Frequency

• Age



Length of Stay

• Looks at inpatient or observation stays for each patient
• LOS of 1 = 1 point

• LOS of 2 = 2 points

• LOS between 3 and 6 = 4 points

• LOS between 7 and 13 = 5 points

• LOS > 13 = 6 points



Average Acuity

• Looks at ED Visits, inpatient stays, observation stays in the past 24 
months for each patient

• Inpatient visits = 3 points

• Observation visits = 2 points

• ED Visits (Outpatient) = 1 point

• The points are averaged, so if John Smith has 3 past inpatient visits 
and 1 past ED visit, his score is calculated like this:

• Inpatient visit = 3 points x 3 visits = 9, ED = 1 point x 1 visit = 1

• Average Acuity = 10 points/4 visits or 2.5, rounded up to 3



Comorbidities
• Looks at any and all diagnoses for each patient in a 2 year span



Comorbidities: Example of scoring

• Mrs. Shaikh has the following diagnoses:
• Diabetes – 1 point

• CHF – 1 point

• Renal Failure – 2 points

• Septicemia – 3 points

• Schizophrenia – 4 points

• Mrs. Shaikh’s comorbidity score is 10 (not 11).  If the patient has more 
than one disease in each point category, it is only counted one time.



Frequency of ED Visits

• Looks at ED Visits in the past 6 months for each patient
• Total Visits of 1 = 1 point

• Total Visits of 2 = 2 points

• Total Visits of 3 = 3 points

• Greater than 4 Total Visits = 4 points



Age of the Patient

• Looks at the current age of the patient:
• 50 to 59 = 1 point

• 60 to 69 = 2 points

• 70 to 79 = 3 points

• 80 to 89 = 4 points

• 90 to 99 = 5 points

• Greater than 99 years = 6 points



Patient Example

• Mr. Jones has had 3 inpatient stays and 5 ED visits in the past 2 years: Acuity 
Score = 2

• Mr. Jones most recent length of stay was 4 days: LOS Score = 4

• Mr. Jones has diagnoses of Diabetes, Alcohol Abuse and COPD: Comorbidity Score 
= 5

• Mr. Jones has had 5 visits to the ED in the past 6 months: ED Frequency Score = 4

• Mr. Jones is 85 years old: Age Score = 4

• Overall LACE Score = 19


