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BACKGROUND
On average, one of every three hospitalized patients 
requires insulin therapy to control blood glucose during 
their stay, which places them at risk of hypoglycemia. 
Evidence shows hypoglycemia can lead to infections and 
other complications, prolonged lengths of stay, increased 
readmission rates and sentinel events. Preventing hypo-
glycemia is imperative to patient safety and quality of care.

AdventHealth Waterman, a 269-bed community hospital in 
central Florida, performed a review of all-cause inpatient 
hypoglycemic events using data over a one-year period, 
April 1, 2016 - March 31, 2017. The results indicated an 
opportunity to implement clinical practice changes and 
other strategies to reduce critical hypoglycemia.

Patient Population 
Characteristics

Pre- 
Intervention

Post- 
Intervention p

Female 50.3% 46.6% —
Male 49.7% 53.4% —
Total # Patients 4,615 4,104 —
Total # Patient Days (PDs) 27,475 22,970 —
% PDs BG <40 mg/dL 0.65% 0.54% 0.09
% PDs BG <70 mg/dL 6.19% 5.74% 0.04
% PDs BG >300 mg/dL 7.69% 9.83% 0.00
% PDs Avg BG 70-180 mg/dL 77.50% 71.39% 0.00

Education

Jan 2017 - Diabetes education for nursing champions

Oct 2017 - eGlycemic Management System® training for providers and nurses

Nov 2017 - Diabetes and insulin education for nurses

Feb 2018 - Carb counting education for nurses

Accountability
May 2017 - Implementation of hypoglycemia audit tool

Nov 2017 - Review of provider and nursing opportunities by leadership

Nov 2017 - Development of structured accountability model for providers & nurses

Dec 2017 - Go live of eGlycemic Management System® for IV & SubQ insulin dosing

Dec 2017 - Update of insulin management policies

Mar 2018 - Implementation of carb counting on menus

Workflow & 
Policies

CONCLUSIONS
A comparison of pre-intervention data (April 1, 2016 - 
March 31, 2017) to post-intervention data (April 1, 2018 -  
March 31, 2019) revealed we reduced all-cause critical 
hypoglycemia <40 mg/dL by 16.9% of patient days (from 
0.65% to 0.54%). The most significant improvements were 
associated with four areas of targeted interventions:  
(1) failure to follow policy, (2) stacking insulin, (3) wrong
insulin dose, and (4) failure to adjust insulin. We attribute
our success to clinical practice changes and quality
improvement initiatives coupled with the implementation
of a technology-enabled approach to intravenous infusion
and subcutaneous basal-bolus insulin dosing using an
eGlycemic Management System®.

We recommend that any hospital seeking to achieve best 
practice and clinical excellence in glycemic management 
perform a similar root cause analysis of critical 
hypoglycemic events, define the most appropriate targeted 
interventions, and utilize education, accountability, 
workflow and policy measures to achieve their goals.

AIM
Reduce critical hypoglycemia (blood glucose <40 mg/dL) among 
hospitalized patients within two years.

METHODS
We conducted standardized root cause analysis on all blood glucose values <40 mg/dL. 
Results identified four areas for targeted interventions: (1) failure to follow policy,  
(2) stacking insulin, (3) wrong insulin dose, and (4) failure to adjust insulin.
An interdisciplinary team was tasked with designing and implementing appropriate
clinical practice changes and quality improvement initiatives.

Reducing Critical Hypoglycemia 
Through Quality Improvement 
Initiatives and Implementation of an 
eGlycemic Management System®

Critical Hypoglycemic Patient 
Days <40 mg/dL: Root Cause

Pre- 
Intervention

Post- 
Intervention

Total # Patient Days: All-Cause 225 147
Total # Patient Days: Non-Preventable 72 90
Total # Patient Days: Preventable 153 57

Critical Hypoglycemia: % PDs
Root Cause: Failure to Follow Policy*

4/1/16 - 3/31/17
Pre-Intervention

4/1/18 - 3/31/19
Post-Intervention

43.8% 
Improvement

in # PDs

n = 73
n = 41

Critical Hypoglycemia: % PDs
Root Cause: Wrong Insulin Dose*

53.8% 
Improvement 

in # PDs

4/1/16 - 3/31/17
Pre-Intervention

4/1/18 - 3/31/19
Post-Intervention

n = 26

n = 12

Critical Hypoglycemia: % PDs
Root Cause: Failure to Adjust Insulin*

4/1/16 - 3/31/17
Pre-Intervention

4/1/18 - 3/31/19
Post-Intervention

87.0% 
Improvement 

in # PDs

n = 23

n = 3

Critical Hypoglycemia: % PDs
Root Cause: Stacking Insulin*

4/1/16 - 3/31/17
Pre-Intervention

4/1/18 - 3/31/19
Post-Intervention

96.8% 
Improvement 

in # PDs

n = 31

n = 1

AFFILIATIONS

1. AdventHealth Waterman, Tavares, FL
2. AdventHealth Corporate, Altamonte Springs, FL
3. Glytec, Waltham, MA and Greenville, SC

eGlycemic Management System® is a registered trademark of Glytec, LLC 
on behalf of Aseko, Inc. All Rights Reserved.

* Wrong insulin dose occurs when insulin dose, multipler and/or target range is inconsistent
with patient’s insulin sensitivities, carbohydrate requirements and/or blood glucose trends.

* Failure to adjust insulin occurs when prescriber fails to adjust insulin dose according
to changes in patient’s clinical condition and/or blood glucose trends.

* Stacking insulin occurs when patient is administered a second dose of rapid-acting
insulin before the prior dose has cleared his/her system.

* Failure to follow policy occurs when nursing fails to follow policies/orders regarding
insulin administration, hypoglycemia treatment, carbohydrate intake and/or IV fluids.

d = 225

d = 147

d = 225

d = 147

d = 225

d = 147

d = 225

d = 147

n: # patient days with critical hypoglycemic event(s) with specific root cause    |    d: total # patient days with critical hypoglycemic event(s)

RESULTS
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Critical Hypoglycemia: % Patient Days (All-Cause)

Pre-Intervention

Median

Post-Intervention

Median

n: # patient days with critical hypoglycemic event(s)    |    d: # patient days for the following population: patients with three or more BGs (except first and last BG day) or with 2 BGs >180 mg/dL in 24 hours


