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Challenges with Paper Algorithms for Insulin Adjustment  

Insulin is a high-risk medication that requires dosage adjustments based on blood glucose levels

Mass General Brigham (MGB) nurses were using paper algorithms for dosage calculations, which 
complicated accuracy and protocol adherence
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Goal to Standardize Practice Using an Insulin Calculator 

MGB moved to an electronic calculator within the electronic health record 
(EHR) that uses an Insulin Sensitivity Coefficient (ISC) algorithm. The ISC 
algorithm provides benefits such as:

✓ Standardized orders and clinical decision support

✓ Dynamically adjusting insulin doses according to blood sugar levels and 
their rate of change

✓ Improved management of critically ill patients with varying insulin 
sensitivities

✓ Improved patient safety by eliminating human error with manual 
calculations
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Scope
Included: Inpatient and ED

Excluded: DKA and OB Adult

Build Team 
Collaborators

MGB Digital
Providers

Pharmacists
Nursing

Informatics
Clinical Decision Support 

Implementation & 
Monitoring Team

MGB Nursing Quality & 
Education

Pharmacists
Nursing

Informatics
Nursing Quality 

Scope, Collaborators, Implementation & Monitoring Teams
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Insulin Calculator - MAR Flowsheet Rows 

1. Nurse documents the Blood 
Glucose and if Nutrition 
Interrupted/Decreased Since Last 
Adjustment fields (all other fields 
are not edited by the nurse)

2. The New Infusion Dose (unit/hr) 
and Calculator New ISC values are 
calculated

3. Nurse transcribes the value from 
the New Infusion Dose (unit/hr) 
field into the Dose field
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Clinical Decision Support Advisories (CDS)

Dose Transcription Discrepancy in the MAR
• Appears if Entered Dose Does Not Match 

Calculated Dose

Timely Documentation of the Calculator Use
• Appears to the nurse when a patient has 

an active Insulin Calculator Order and more 
than three hours have passed without a 
New Bag or Rate/Dose Change MAR Action
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Implementation Journey

9/25/2024 Expansion of updated Insulin Calculator to all MGB sites 

Successful go live! Tools and reports provided to all sites to facilitate continued quality monitoring 

6/4/2024 Updated Insulin Calculator piloted at BWH 

Formula corrected and CDS optimized based on data from initial go live 

3/12/2024 Big Bang Go Live at all MGB Sites 

4 days post Go Live Insulin Calculator functionality backed out of EHR due to a look back error in the formula
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Transition Strategy From Paper to Electronic Calculator  

Training 
Tools

• Created online learning module that simulated live tool

• Playground environment available along with case studies for practice 

• Tip sheets available from drug reference guides

Go Live 
Process

• Multidisciplinary collaboration to convert orders on go live day

• Conversion checklist created to standardize the process

• One-on-one support with the clinical nurse to convert patient to new calculator

Post Live 
Support 

• Nurse educator team rounded 24/7 for real time support

• Daily list of patients on calculator sent to clinical leaders and pharmacists

• Daily touch point meetings 7 days post go live

• Shared tools and reports with clinical leaders for ongoing quality monitoring 
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Conversion Checklist
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Lessons Learned: Clinical Decision Support (CDS)  

• Decision support is an integral tool when it triggers appropriately and supports nursing workflow

• Use objective data to make decisions on the utility of the clinical decision support

➢ Clinical staff reported the over alerting of the CDS, data confirmed the number of alerts

• Electronic tools are real time, paper actions are often delayed 

➢ Consider the impact of other technologies on the implementation
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▪ The electronic calculator could calculate doses 
as low as 0.1 unit/hr, while infusion pumps 
only deliver 0.5 unit/hr, leading to overfiring 

▪ The CDS was adjusted to trigger for doses 
exceeding 0.5 unit/hr

Dose Discrepancy: Timely Documentation 

▪ Delays in the glucose results uploading to the 
EHR caused an over alerting of the decision 
support

▪ The CDS was turned off 

Lessons Learned: Consider Impact of “Other” Technologies 
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Lesson Learned: Workflow Redesign

• Identify all paper workflows to avoid potential challenges after go live 

➢ Create a nonjudgmental forum for stakeholders to share all workarounds

• Testing scenarios should simulate real life clinical practice

➢ Utilizing a simulation lab may have demonstrated                                               
workflows not reported

• Muscle memory is hard to change!

➢ Paper workflow did not require documentation when                                 
glucose is in target range

➢ Electronic workflow requires hourly documentation of glucose for the 
calculator to work correctly, even when glucose is in target range 

• Any opportunity to pilot a project will yield great findings, 
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Conclusion 
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n • Nurses/pharmacists 
who have 
not used the 
calculator since go 
live

• New hires

Sh
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at
a • Targeted  monitoring 

of calculator use 

• Research in progress  
to analyze  data

• # of patients on the 
insulin calculator

• # of episodes of 
hyper and 
hypoglycemia

• Time to target 
glucose

• Will build trust with 
the new functionality

Fo
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k • Review outcome 

data for any 
opportunities to 
optimize workflow 
and technology 

• Utilize shared 
governance councils 
for regular staff 
feedback
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