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– Cost and epidemiology inpatient diabetes management 

 
 

– Three successful models of better resource utilizations 
 

• Diabetes care by an endocrinology team versus hospitalists 

 

• EVADE protocol (management of DKA in ED) 

 

• Proper nutrition for patients with diabetes 
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Cook CE et al. J Hosp Med 2009; 4:E7-E14 

Blood Glucose >180 mg/dL 

 

 

– Total estimated cost of 
diabetes in 2012 was $245 
billion (41% up from 2007), 
with $176 billion direct cost 
and 69 billion reduced 
productivity  
 

– Largest component of 
medical expenditures 
attributed to diabetes was 
hospital inpatient care 
(~43%% of costs) 

Diabetes Care. 2013; 36(4): 1033-1046 
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– According to the CDC, diabetes ranked second after circulatory diseases as a 
first-listed diagnosis upon hospital discharge 

 

– Discharges with diabetes as a first-listed diagnosis accounted  
for ~2.8 million days of hospital stay 
 

– 1 in 5 healthcare dollars is spent on diabetes 

 

– $83 billion per year in hospital fees, 23% of total hospital spending 

 

– Average stay: 5.3 days 

 

– Average cost: $7,830 

 

 

 

 

 

CDC. Diabetes Program. Data & Trends. United States.2009 
2010 AHRQ Report: Hospital Stays for Patients with Diabetes, 2008 

Resource Utilization for Inpatient 
Diabetes Management and its Impact on 

30-day Readmission and Overall Cost 
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756 Charts Reviewed  
 (Patients admitted to non-critical care  

Jul 15,2012 – Jan 14.2013) 

392 Eligible Charts 
 (Age >18, non-pregnant, Type 1 or 2 for >3 months)  

262 Patients were matched 

131 

Primary Service Team (PST) 

131  

Diabetes Team (DT) 

* Matching was based on the average 4 blood glucose readings after admission 

Primary Service Team (PST) 

 

- House staff 

- General Discharge plan 

- Follow up 

 

 

Diabetes Team (DT) 

 

- Endocrinologist 

- Basic Diabetes Education 

- Diabetes Discharge plan 

- Transition of care 
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 Data is presented as mean + standard deviation            NS= None Significant 

Baseline Characteristics of the Intervention Groups: Primary Service Team (PST) versus 
Diabetes Team (DT) 
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*p<0.001 
 

 

 

n= 262 (131 in each group)  
 

 

A1C of 7.4% = eAG of 166 mg/dl 

A1C of 8.7% = eAG of 203 mg/dl 
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Hamdy O et al, ADA 2013 
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Degree of Complexity during Hospitalization per Intervention Group: Primary Service Team 
(PST) versus Diabetes Team (DT) 

 Data is presented as mean + standard deviation            NS= None Significant 
 Chi-Square Goodness of Fitness Test used for significance testing 

PST DT P-value 

% % 

n 131 131 

Most recent HbA1C (%) 7.4+1.3 8.7+2.1 <0.001 

Patients with type 1  4.6 34.1 <0.001 

Patients on oral hypoglycemic agents 21.4 9.9 0.011 

Patients on basal insulin 45.8 58.0 0.048 

Patients on insulin pump 0 7.6 <0.001 

Patients on insulin drip 0 3.0 0.004 

Patients with any infection  6.8 8.4 NS 

Patients with any inpatient complication 20.6 60.6 <0.001 

Patients seen by JDT have higher A1C, more of type 1 and more complicated 

Hamdy O et al, ADA 2013 

*p<0.05 
 

 

 

n= 262 (131 in each group)  
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Hamdy O et al, ADA 2013 

30.5% Reduction 

2011 2012 

Medicine 6695 5567 

Surgery 1080 880 

Total Diabetes Admissions to non-ICU 
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Type of Service 

 

 Involvement of DT in Diabetes management in 
surgical patients is relatively late  

 

Early              = within 24 hours of admission 

Intermediate  = 24 hours to <1/2 LOS 

Late               = >1/2 LOS 

Transition of Care per Intervention Group: Primary Service Team (PST) versus Diabetes 
Team (DT) 

 Data is presented as percent             NS= None Significant 
*Fisher’s Exact Test used for frequency of events<5, otherwise chi-square used for significance testing 

PST JDT P-Value 

Transition of Care: 

  ALL Patients (%) 

      PCP/Surgery 69.5 87.8 <0.001 

      Endocrinologist 2.3 32.8 <0.001 

Compliance with transition: 

  ALL Patients (%) 

     PCP/Surgery 46.6 67.2 <0.001 

     Endocrinologist 2.3 22.9 <0.001 

Patients seen by DT have better transition of care to PCPs and Endocrinologists 

Hamdy O et al, ADA 2013 
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Hamdy O et al, ADA 2013 

Estimated net cost saving in 2011  -$1,068,599* 

Estimated net cost saving in 2012  -$1,178,566* 
 

 

 

 * Model is calculated based on the Average National cost of admission to 
non-critical care unit for 2010 ($7,830 per admission for diabetic patient) 

   *Average National cost of admission to non-critical care unit for 2010 

PST DT Savings 

Total Cost 2011 $60,878,250 $57,307,770 $3,570,480 

Total Cost 2012 $50,480,010 $47,504,610 $2,975,400 

Two Years Saving: 

$6.546 Million 

 

 

Postulated Model of Cost Saving if Diabetes Team (DT) 
Manages All Patients with Diabetes Admitted to the 

Studied hospital (649 Beds)  
 (Model Calculated Based on the Actual Admissions in 2011, 2012) 
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Study Conclusions 

Â Management of patient with diabetes by specialized diabetes 
team reduces 30-day readmission by 30% 

 

Â Transition of care and adherence to post discharge 
appointments are significantly higher  

 

Â Significant cost saving and better resource utilization is 
achieved by shifting diabetes care to a specialized diabetes 
team 

DKA Management and Emergency 

Valuable Approach and Diabetes 

Education (EVADE) 
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Goals 

A significant percentage of admissions are 
avoidable in well-managed, 
coordinated health care systems 

 

Goals 

• To provide optimal and cost-
effective management for DKA 

 

• To reduce DKA admission by ~10% 
in order to reduce cost and 
improve and maintain good quality 
of care 

Admissions 

ED Visit 
Avoidable 

Admissions 

EVADE 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=tlsng2bASIK-mM&tbnid=sclL612xRBriiM:&ved=0CAUQjRw&url=http://catalyst.harvard.edu/services/shrine/&ei=GZlBU86xFcPMsQScj4KgBQ&bvm=bv.64125504,d.aWc&psig=AFQjCNG5871d_frZ-En7iX8QczQIl2n0hw&ust=1396894351656524
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Blood glucose 

>300 mg/dl 

 Bicarbonate  

≤20 mEq/L 
Flagged 

EVADE Protocol Implementation 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=SMbLctWchW3SRM&tbnid=rhxH2f_uVAFDKM:&ved=0CAUQjRw&url=http://archive.constantcontact.com/fs017/1102336366115/archive/1102373721634.html&ei=0JlBU_a5JYHQsQSfxIGQAQ&bvm=bv.64125504,d.aWc&psig=AFQjCNG5871d_frZ-En7iX8QczQIl2n0hw&ust=1396894351656524
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EVADE 

Cost savings: ~$12,000/patient (difference 
between ER only vs. ICU admittance) 

 Emergency Department Team 
1. Identify the potential cases 

(electronic algorithm)  
2. Confirm the diagnosis 

according to the protocol  
3. Manage independently 
4. Decide if admission is needed 

after observation for up to 24 
hours 

Joslin Team 
1. Help identify the cause of DKA 
2. Provide the needed education to 

prevent its recurrence 
3. Craft the insulin plan that the 

patient may use after discharge 
4. Follow-up with patient  

• The dashboard reviews all patients every 60-90 seconds 

• If it detects that a patient meets the enrollment criteria it will 
display a message “Consider DKA pathway” 

Smith, James 

Carroll, Stephanie 
Fisher, Daniel 
Land, Jean 
Saw, Jake 

Adams, Amy 
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The user can then: 

• Enroll or Decline the patient. 

• MD’s will not be able to 
admit or discharge the 
patient without addressing 
the flag. 

• Once a patient is enrolled, 
an auto-page is sent to the 
primary RN and to the Joslin 
EVADE Team 

Email Notification  

26 

 
 
 

John Doe 
7543990 
23451 
05/14/90 

Mary Noinsulin 
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31 
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35 

Education 

Â Individualized for each patient 

Â Identification of situation leading up to DKA 

Â Review insulin action and technique of administration 

Â Review sick days rules 

Â Review ways to prevent recurrence  of episode (i.e. etiology, 
adequate BG testing, etc) 

Â Lack of generalized knowledge of urine ketone testing 

Â Provide supplies  (glucometer) 

36 
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Â Insulin Pump 

– Removal of entire infusion set 

– Evaluate site of infusion set 

– Evaluate cannulas 

– Observe technique of infusion set placement by patient 
(air in pump) 

 

 

 

37 

Education 

Discharge Plan 

Follow-up 

¶ Patients who do not see Joslin for diabetes care may 
choose to go to their regular PCP or Joslin for a follow 
up appointment 

¶ Patients who see Joslin for diabetes care will receive a 
follow up phone call within 24 hours of discharge 

Joslin educator will 
follow up with 
patients within 24 
hours of discharge 

¶ Educational specialists will attempt to make contact 
with the patient via phone.  

¶ If no contact is made, a voicemail will be left for the 
patient. 

¶ For patients seen on a Friday or weekend, BIDMC will 
notify Joslin that a priority follow up call should be 
made on Monday morning. 

38 
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  Yes No 
n/a or 
Unkno

wn 
QA Result 

Enrollment parameter met 82   100% - Meeting enrollment parameter 

No insulin bolus given 66 10 6 13% - Still getting insulin bolus 

Fingersticks performed every hour 61 15 6 20% - Not getting fingersticks every hour 

VBGs and electrolytes drawn every 3 hours 62 14 6 
18% - Not getting VBGs and electrolytes drawn 
every 3 hours 

Insulin gtt adjusted appropriately to glucose 
level 

67 9 6 
12% - Insulin gtt not adjusted appropriate to 
glucose level 

NS or LR given, at 3.5-4L within the first 4 
hours 

35 40 7 
53% - Not getting NS or LR at 3.5-4L within the 
first 4 hours 

Appropriate electrolyte repletion 65 11 6 
14% - Not getting appropriate electrolyte 
repletion 

D5 initiated and stopped according to 
parameters 

36 4 42 
10% - Not getting D5 and/or having D5 stopped 
according to parameters 

Individual insulin pump stopped if present 28 40 14 
59% - Not having individual insulin pump 
stopped (when present) 

All 4 hour stops met with appropriate 
disposition (discharge/obs/admit) 

67 14 1 
17% - 4 hour stops not met with appropriate 
disposition 

Once anion gap has closed 

Appropriate subcutaneous insulin given 17 1 5 1% - No subcutaneous insulin given 

Insulin drip stopped per appropriate 
parameters 

18   5 
100% - Insulin drip stopped per appropriate 
parameters 

Discharged per appropriate parameters 17 1 5 
1% - Not discharged per appropriate 
parameters 

151 Flagged as potential 
candidates 

97 Eligible for pathway 54 Ineligible for pathway 

 
82 Placed on pathway 

 

15 Not placed on 
pathway, but patient 

correctly dispositioned 

 
74 Admitted 

 
23 Discharged 

 

31% Discharged from ED 

 

9/1/2013 thru 3/24/2014 

EVADE Results 9/1/13 - 3/24/14  

 
 

61 Good pathway adherence (> 75% markers) 
 

10 Fair pathway adherence (50-75% markers) 
 

11 Poor pathway adherence (<50% markers) 

31% treated and discharged from ED 
74% Good adherence to EVADE pathway 
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9/1/2013 thru 3/24/2014 

97 Eligible for pathway 

23 Discharged from ED 
 

LOS in ED – 20 hrs 

74 Admitted 

54 to ICU 
 

LOS in ICU – 34 hrs 

 

LOS after ICU discharge – 79 hrs 

Length of Hospital Stay 

20 to non-ICU 
 

LOS – 133 hrs  

LOS in non-ICU reduced to 133 hrs 
LOS in ICU + Post ICU reduced to 113 hrs 

EVADE Program 
43% Reduction in DKA Admissions 

Decrease LOS 
 

Pre-EVADE 
LOS 

Post-EVADE 
LOS 

Reduction 
in LOS 

6 mos DKA 
Admissions 

(9/1/13-
3/24/14)  

Decrease LOS 
impact* 

ICU 6.5 4.7 1.8 54 
                 

$108,000 

Non-ICU 6.5 5.5 1.0 20 
                 

$24,092 

National data (2010) DKA admission cost ICU $13,000 / 6.5 (LOS) = $2,000 

National data (2010) DKA admission cost non-ICU $7,830 / 6.5 (LOS) = $1,204 

 

Estimated EVADE impact for 6 mos $221,000.  Annualized savings $464,185 
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EVADE Conclusions 

Â Treatment of mild and moderate DKA by ED team is feasible 
and reduces hospital admission for DKA management by 43%  

 

Â Length of stay for admitted patients is lower by 1.8 days in ICU 
and 1 day in non-ICU 

 

Â Cost saving per evaded single admission to the ICU is ~$12,000 

Differences in Resource Utilization Between 
Diabetic Patients Receiving Diabetes-Specific  
Nutrition Formula Versus Standard Nutrition 

Formula In US Hospitals 
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Objective and Methods 

 
Â Design 

– Retrospective review of all inpatients and hospital-based outpatients 
within Premier Research Database  

– N=>500 geographically diverse hospitals 

– Comparisons made between: 

ʽDiabetic patients fed diabetes specific formula (DSF) 

ʽDiabetic patients fed standard nutrition (STD) 
 

Â Population   

– All inpatients discharged - Jan 1, 00 and Dec 31, 09 (acute setting)  

– Diagnosis of diabetes (identified using ICD-9 code 249.x and 250.x).  
 
 

Patients receiving STD or DSF nutrition were matched across many 
characteristics to isolate impact of nutrition type 

Demographics/Patient Characteristics 

Â Age/Gender/Race 

Â Primary Payor 

Â Diabetes type 

Â APR-DRG Severity of Illness and Mortality Risk 

Â Insulin types 

Â Oral/parenteral non-insulin antidiabetic agents 

Â Co-morbidities (e.g., obesity, hypertension…) 

 

 

Propensity score matching was utilized to adjust for imbalances in the patient 
demographic and clinical characteristics.  This score was used to match DSF fed patients 
and similar patients that received STD before modeling of outcomes. 

Hospital Characteristics 

• Regional Mix 

• Bed Size 

• Urban  

• Teaching Status 

Regression variables 

• Discharge Status 

• Admit Type and Source 

• Nutrition Duration (days) 

• Infection 

• Amputation 

• Obesity 

• Malnutrition 

• Renal failure 

Matching Variables 
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Population Flow 

Diabetic Population 
8.8 million discharges (2000-

2009) 

Fed either STD or DSF 
193,473 discharges 

Tube Fed 
85,481 discharges 

Diabetic Nutrition 
37,171 discharges 

Standard Nutrition 
48,310 discharges 

Results 

Per patient Tube Fed PWD 

Average Length of Hospital Stay 0.9 days 

Total Hospital Costs   $2,586 

* Average LOS and hospital cost statistically significant at P < 0.001 

Savings from feeding DSF rather than STD formula 

• Feeding DSF to patients with diabetes results in significant* improvement in 
patient efficiency and cost of care 



5/19/2016 

25 

$20,000

$22,000

$24,000

$26,000

$28,000

STD

Nutrition

Room and

Board

Pharmacy Nursing

Labor

Supply Other DSF

Nutrition

A
dj

us
te

d 
C

os
t p

er
 P

at
ie

nt
 ($

)

Using DSF drives reduction in room & board, pharmacy, 

and labor costs for tube fed PWD 

Note: Analysis adjusted the Other cost consistent with total cost savings since all costs independently modeled. Other costs 

include Surgery, Lab, Diagnostic Imaging, and Cardiology. All cost values statistically significant  at P < 0.0001 except TF 

Central Supply Costs (P < 0.003). N for each sample population > 30k 

Tube Fed PWD - $2,586 total savings per patient 

($1,257) 

($341) 
($354) 

($82) (~$552) 

$26,769 

$24,183 

Study Conclusions 

Â The use of diabetes-specific nutrition formula for tube feeding 
of hospitalized patients with diabetes reduces the length of 
stay (LOS) and the overall hospital cost in comparison to 
standard nutrition 

 

Â Considering that 43% of the $176 billion direct cost is 
attributed to hospital cost, this magnitude of saving is valuable 
and warrants better resource utilization for inpatient nutrition  
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Take Home Messages 

Â Better resource utilizations result in significant value to both patients and 
hospitals  

 

Â Managing diabetes by a specialized diabetes team versus primary service 
team and hospitalists reduces 30-day readmission, improves post-discharge 
adherence and reduces overall hospital cost 

 

Â Managing mild and moderate cases of DKA by a trained ED team 
supplement by diabetes education reduces admission to ICU, hospital LOS  
and increases patients’ quality of life 

 

Â Using diabetes-specific formula for tube feeding reduce LOS and overall 
hospital cost 

Thank You 

 


