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following presentation are solely those of the 
presenter, and do not represent those of any 
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The following presentation is rated R 
(for opining and sarcasm which may 
“inadvertently” seep in). Viewer 
discretion is advised, but feel free to 
challenge everything I say. 
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Outline 

• A cybernetic model of performance 
management. 

• Performance measures in diabetes 

• Unintended consequences 

• Balancing measures 

• Homeostasis 

• Alternatives 
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Cybernetic System 

Inputs 
OutputsProcesses 

Sensor 

Other influences 
on the Inputs Feedback 

Effector 



     
 

 
 

 

 

Cybernetic View of Glucose Control 
by the b-Cell 
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Cybernetic View of Glucose Control 

by the b-Cell Expanded 
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Feedback System (Self-
Performance Management) 

Rx 
Adjust-

ment in a 
patient 

with 
diabetes 

Sensor Comparator Effector 

Set Point 

A1c 

Physician 

1. How effective is the feedback? 
2. What about the set point? 
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“Clinical Inertia” Failure to alter rx when required 
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Last HbA1C Value Before Abandoning Treatment 

9 

8 

7 

Diet/ 

Exercise 

2.5 years 

1Brown et al. The Burden of Treatment Failure in Type 2 Diabetes. Diabetes Care 27: 1535-1540, 2004 

8.6% 

2.9 Years 

Sulfonylurea 

2.2 Years 

Metformin 

2.8 Years 

Combination 

9.1% 
8.8% 

9.6% 

“ADA Goal” 
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Moving to the performance measure era 

Composite 
measure that 
includes A1c<8% 

Cuyahoga County 
based initiative 
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The Set Point in the Cybernetic Model of Physician 

Treatment of Glycemic Control 

OVER-Dx OVER-Rx 
DIAGNOSIS: too LOW 
Inadequate 

If Set Point is set 

Glycemic If Set Point is set UNDER-Dx UNDER-Rx 
Control too HIGH 



   
  

 
 

  
 

 

 
 

What about the Set Point? 
A brief history of the A1c<7% measure for diabetes 

• Two new Comprehensive Diabetes Care measures assess 
whether members with diabetes have their blood pressure 
controlled to 135/85, and whether their HbA1c levels are 
controlled to less than 7 percent, the nationally accepted 
standard of adequate HbA1c control. 
2004 
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New NCQA Quality Diabetes Measures 
Endorsed (4/2004) 

• A group of experts representing public health and medical 
organizations announced April 7 that they strongly supported 
new diabetes quality of care measures that include a measure of 
A1C<7% for people with diabetes in line with the clinical 
guidelines established by the American Diabetes Association. 

• Qaseem, Annals Int Med. 2007 
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• A national PSA campaign sponsored by the 
Conference of Mayors in partnership with Aim. 
Believe. Achieve. The Diabetes A1C Initiative(tm). 
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WHO RAN THE CAMPAIGN? 
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Adam A. Powell, PhD, Katie M. 
White, Melissa R. Partin, Ph , 
Krysten Halek, MA , 
Jon B. Christianson, PhD , Brian 
Neil, MD , Sylvia J. Hysong, PhD , 
Edwin J. Zarling, MD7 , and 
Hanna E. Bloomfield, MD 
Unintended Consequences of 
Implementing a National 
Performance Measurement 
System into Local Practice J Gen 
Intern Med 27(4):405–12 
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Overtreatment in groups with high risk of 

hypoglycemia (an unintended consequence 

of focus on undertreatment) 

Over 
Rx 

Target 
measure 
A1c<7% 

Over-
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 Hypoglycemia is a common side treatment effect, esp. with 
insulin and sulfonlyureas and in high risk groups and leads to 
increases in hospitalizations. 

Insulin ranks second 

Budnitz DA et al. N Engl J Med 2011; 365:2002-2012 

Lipska KJ, Ross JS, Wang Y, Inzucchi SE, Minges K, Karter AJ, et al. National trends 
in US hospital admissions for hyperglycemia and hypoglycemia among Medicare 
beneficiaries, 1999 to 2011. JAMA Intern. Med. 2014;174(7):1116-24. 
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Was increased frequency of 
hypoglycemia following promotion 
of intensive glycemic control 
(A1c<7%) for everyone aged 18-74 
a black swan? 

What did we know and when did we know it? 
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“It is important to note that the National Committee for Quality 
Assurance (NCQA) includes a strong advisory that 100% 
performance is not the goal and that clinical judgment should be 
used in applying a measure…Although physicians should be aware 
of guidelines and measures, they need also to apply more nuanced 
approaches when seeing individual patients. To imply that clinicians 
would knowingly put patients in harm so they could perform 
marginally better than other physicians on a clinical performance 
measure provides a rather dim view of medical practice.” 
L. Gregory Pawlson, MD, MPH; and Thomas H. Lee Jr, MD  AJMC 2010; 16: 16-17 
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Assessing potential glycemic overtreatment in persons at 
hypoglycemic risk. Tseng et al. JAMA Int Med 2014: 174; 259-268 

a Study population: patients with diabetes, on insulin or sulfonylureas, having HbA1c in FY 2009. 
bCI: Cognitive Impairments. cD: Dementia. dAdvanced diabetes complications: end stage renal disease, amputations, 

advanced retinopathy. eDiminished life expectancy: cancer, end stage hepatic disease. 
fMajor neurologic disorders: gastro paresis, Parkinsons, aphasia, dysphagia, hemiplegia, apraxia, epilepsy, transient 

ischemic attack. gCardiovascular diseases: myocardial infarction, chronic heart failure, ischemic vascular disease. 

G 
Increased Number of % of study 

r Overtreatment measures (in %). 
number of patients in population a 

% with A1c High risk patients o patients denominator (n=652,738) 
u 

p 
<6.0% <6.5% <7.0% 7.0-7.4% 

A Age >75y; creatinine >=2mg/dl; CIb/Dc 205,857 31.5 11.3 28.6 50.0 18.1 

B A+advanced diabetes complicationsd 28,035 233,892 35.8 10.7 27.2 47.9 17.9 

C B+diminished life expectancye 37,972 271,864 41.7 10.9 27.3 47.7 17.7 

D C+major neurological disordersf 8,075 279,939 42.9 10.9 27.2 47.5 17.6 

E D+cardiovascular diseasesg 115,767 395,706 60.6 10.0 25.3 44.8 17.4 

F E+major depression 17,268 412,974 63.3 10.0 25.1 44.4 17.3 

G F+alcohol/drug abuse 17,204 430,178 65.9 10.1 25.2 44.3 17.1 
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What happened to the NCQA A1c<7% measure 

• Piloted in 2005, initiated in 
2006 

• Modified when ACCORD was 
stopped. 

• in 2008 NCQA 
discontinued its measure 
of A1c<7% for all patients 
with diabetes aged 18-74 
and limited it to patients 
<65 years of age with 
other exclusions in 
younger patients. 

• But A1c<7% is still marketed 
widely by others 

https://www.thediabetescouncil.com/ultimate-guide-to-the-
a1c-test-everything-you-need-to-know/       accessed 9/5/17  
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Meanwhile back at the ranch 

Choosing Wisely. An initiative of the ABIM. American 
Geriatrics Society 

• Avoid using medications to achieve hemoglobin A1c <7.5% in most adults 
age 65 and older; moderate control is generally better. 

• Reasonable glycemic targets would be 7.0 – 7.5% in healthy older adults 
with long life expectancy, 7.5 – 8.0% in those with moderate comorbidity 
and a life expectancy < 10 years, and 8.0 – 9.0% in those with multiple 
morbidities and shorter life expectancy 

• http://www.choosingwisely.org/doctor-patient-lists/american-geriatrics-society/ 

National Action Plan to Reduce Adverse Drug Events 
sponsored by HHS, FDA, CMS, NIH, CDC, and VA 

U.S. Department of Health and Human Services OoDPaHP 2014;Pages. Accessed at U.S. 
Department of Health and Human Services, Office of Disease Prevention and Health 
Promotion. at http://health.gov/hcq/pdfs/ADE-Action-Plan-508c.pdf on 5/10/2015 2015. 
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In response to all of this, VA launched the 

Choosing Wisely/Hypoglycemia Safety Initiative 

(CW/HSI)  in 2014 

• National voluntary program 

• Lists 

– High risk: A1c < 7 and on Insulin or Sulfonylurea who: 

• Are age 75 or greater 

• OR renal impairment (creatinine >2.0) 

– Ultra high risk: A1c <7 and on Insulin or Sulfonylurea who 
are on Cholinesterase Inhibitor 

• Any VISN/site interesting in participating can receive a variety 
of support materials 



 

 

  

 
 

 

      
  

Data presented come from a study 
funded by HSR&D QUERI 

Objectives of a Sub-study 
• To determine the impact of the CW/HSI on 

overtreatment rates 
• To determine if there was an unintended 

consequence of increase in undertreatment 
rates. 

If you want to read the grant itself and the critiques see: 
Aron et al. Implementation Science 2014, 9:58 
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 Methods 1 
• Design/Setting 

– pre-test/post-test, using cross-sectional Veterans Health 
Administration (VHA) administrative data from calendar 
years (CYs) 2013 and 2016 

• Participants 
– study population consisted of diabetic patients at risk 

for hypoglycemia in the medical facilities in the VHA 
healthcare System: 

– taking insulin and/or sulfonylurea agents plus having at 
least one of the following additional criteria: 

• age 75 years or older, 

• chronic kidney disease (defined as last serum creatinine 
measurement in a year greater than 2.0mg/dL (to convert to 
micromoles per liter, multiply by 88.4), or 

• an ICD-9-CM diagnosis of cognitive impairment or dementia in 
ambulatory care. 

• n=171,875 and 166,703  in 2013 and 2016, respectively 



 
 

 

 

 

 

 
  

Outcome Measures 
• primary outcome measure was rate of 

overtreatment of diabetes defined at the proportion 

of patients in the group at high risk for 

hypoglycemia with A1c<7.0%. 

– Consistent with recommendation of the American 

Geriatrics Association for the Choosing Wisely 

Initiative 

• Secondary outcome measures: rates of A1c<6% 

and  to assess undertreatment we determined the 

proportion of patients with an A1C>9%, a standard 

measure of (inadequate) quality.  

This study was approved by VA–Louis Stokes Cleveland VA Medical Center and New Jersey 
Health Care System Institutional Review Boards. 



 

 

Results: Facility Rates of Over and 
Under Rx 

measure 2013 2016

mean±1SD range mean±1SD range

A1c<7%  40.30 (±5.25)% 26.42 - 58.2% 37.75 (±4.70)% 26.26 - 49.15% 

A1c<6% 9.15 (+2.94)% 3.70 - 15.75% 8.37 (+2.34)% 3.70 - 15.75% 

A1c>9% 10.32 (+2.21)% 5.76 - 16.86% 11.04 (+2.38)%  6.80 - 18.68% 

All differences p<0.001 (paired t tests) 



    

 
    

 
   

 
  

 
 

  

 

Correlations between Rates of Overtreatment and Undertreatment 

A1c<7 rate 
2013 

A1c<7 rate 
2016 

A1c>9 rate 
2013 

A1c>9 rate 
2016 

A1c<7 rate 
2013 

1 0.461† -0.653† -0.072 

A1c<7 rate 
2016 

1 -0.185†† -0.435† 

A1c>9 rate 
2013 

1 0.538† 

A1c>9 rate 
2016 

1 

† p<0.001  †† p<0.05 



 

 
 

         
         

 

 
 

   

 
 

  

 
 

 

  

   
 

 

 

 

 

 

 

 

 

 

 

Absolute Year to Year Changes in Overtreatment and 

Undertreatment Rates were Inversely Correlated 

A1c<7% change from 
2013-2016 

A1c<6% change 
from 2013-2016 

A1c>9% 
change from 
2013-2016 

A1c<7% change 
from 2013-2016 

1 0.753† -0.653† 

A1c<6% change 
from 2013-2016 

1 -0.405† 

A1c>9% change 
from 2013-2016 

1 

† p<0.001 



 
 

  

 

   

 

  

 

 

 

  

 

Relative Year to Year Changes in Overtreatment and 

Undertreatment Rates were Inversely Correlated 

A1c<7% %change 
from 2013-2016 

A1c<6% 
%change from 
2013-2016 

A1c>9% 
%change from 
2013-2016 

A1c<7% 
%change from 
2013-2016 

1 0.707† -0.666† 

A1c<6% 
%change from 
2013-2016 

1 -0.342† 

A1c>9% 
%change from 
2013-2016 

1 

† p<0.001 



  

  
  

 
 

 
 

Change in Overtreatment Rate (A1c<7%) vs Change in Undertreatment Rate (A1c>9%) 
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Relative Change in Overtreatment Rate (A1c<7%) vs Undertreatment Rate (A1c>9%) 
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Conclusions 
• Promotion of overtreatment reduction may be associated with an increase 

in undertreatment in patients with diabetes. 

• Systems should include balancing measures to identify potential unintended 
harms. 

Ignore 
UnderRx 

OverRx UnderRx 

Focus on 
OverRx 

Ignore 
OverRx 

Focus on 
UnderRx 



 

   

 

 

Limitations 

• single health care system, albeit a large one. 

• pre-test post-test design is susceptible to 
changes in secular trends and the forces 
affecting over and undertreatment rates in VA 
could differ from those in the private sector. 

• magnitude of the changes is modest and the 
statistical significance may exceed clinical 
significance. 



 

 

 
 

The idea of balanced feedback is a common feature of 
homeostatic mechanisms 

• Homeostasis: the 
tendency toward a 
relatively stable 
equilibrium between 
interdependent 
elements, especially 
as maintained by 
physiological 
processes.  

 Glucose levels are 
maintained in a 
“range”  

•

https://i.pinimg.com/1200x/3d/17/5c/3d175c58a392f9cd752d9e062c1c9107.jpg 
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NQF MEASURE: A1c>9%  

UNDER TREATMENT (UT)

Applies to ages >65-75; no 

exclusion criteria  

 

NQF 

MEASURE:  

A1c <8%  

Applies to ages 

>65-75; no 

exclusion 

criteria  

10 

9 

8.5 

8 

7.5 

7 

6 

Out of Range Measure 

Out of 
Range 
(OOR) 

DHHS PROPOSED 

OVER  TREATMENT 

(OT) : A1c<7%   

Ages >65 on 

hypoglycemic agents  

GUIDELINES: Limited life  

expectancy, significant  

co-morbid conditions  

CHOOSING WISELY  :  

A1c ≥7.5%  
Ages ≥65 on medication other 

than metformin  alone  

In Range (IR) 

Pogach  L, Tseng CL, Soroka  O, Maney  M, Aron D. A Proposal  for  an  Out-of-Range Glycemic  Population Health 

Safety  Measure  for  Older Adults  With Diab etes.  Diabetes Care. 2017  Apr;40(4):518-525.  



 

 

  

 

 

 

   

 

It has been a long quest for Len and me. 

• Pogach L, Aron D. Balancing hypoglycemia and glycemic control: a public 

health approach for insulin safety. JAMA. 2010 May 26;303(20):2076-7 

• Pogach L, Aron D. The other side of quality improvement in diabetes for 

seniors: a proposal for an overtreatment glycemic measure. Arch Intern 

Med. 2012 Oct 22;172(19):1510-2. 

• Pogach L, Tseng CL, Soroka O, Maney M, Aron D. A Proposal for an Out-

of-Range Glycemic Population Health Safety Measure for Older Adults With 

Diabetes. Diabetes Care. 2017 Apr;40(4):518-525. 
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Summary 
Actions have consequences, both intended and 
unintended. The implementation of an 
improvement initiative or a performance 
measure are actions.  When adverse unintended 
consequences can be anticipated, it is incumbent 
upon systems to include mitigating actions such 
as counterbalancing measures to ensure that 
unintended harms are avoided. 

Aron DC. No "Black swan": unintended but not unanticipated 
consequences of diabetes performance measurement. Jt. Comm J 
Qual. Patient. Saf. 2013;39(3):106-8. 



 

 

 
 

 

 

 

 

 
 

 

 

 
 

 

 

  

 

  

 
   

 
 

 

 
  

   
 

 

 

 
 

 

 

Ossification, so that 
when an indicator is no 

revised or removed 

Motivation 

Desire for 
Account-

ability 
Compliance 

Desire for 
Quality 

Improvement 

Inability to 
respond to 
changing 
circumstances 

Inability to 
process 
performance data 
correctly 

Divergence 
between 
organizational 
goals and 
measurement 

Inability to 
measure 
complex 
performance 
accurately 

•Tunnel vision: choosing to concentrate on the 
easiest indicators and ignoring the harder 
ones 
•Sub-optimisation of individual departments 
or units to the detriment of the total system 
•Myopia: focusing on short term targets at the 
expense of the longer term objectives 
•Measures driven by  external factors, e.g., 
BigPharma efforts to improve market share 

longer 

Measures adopted 
to meet the crisis 

Divergence 
between local 

relevant it is not 

•Misinterpretation as indicators are 
frequently imprecise statistical 
measures which means when they 
are collated in a league table there is 
actually no difference between 
•them, although this might not be 
apparent from the singlepoint 
estimates used 
•Gaming: deliberately under 
achieving in order to obtain a lower 
target next time •Measure fixation: focusing on the indicator 

rather than the desired outcome 

Wrong 
measures 
adopted 

of the day 

and national 
organizational 
goals 

Clinical Harm 

Tim Coombs and Philip  Burgess, Australian Mental Health 
Outcomes and Classification Network  
http://amhocn.org/static/files/assets/2e1843fb/coombs-t-public-
reporting-of-mental-health-service-performance.pdf  

•Misrepresentation: either misreporting or 

impression 
distorting the data to create a good 

Value of  
Performance 

Measurement 

http://amhocn.org/static/files/assets/2e1843fb/coombs-t-public


 
 

     

 

“It is easy to dodge our 
responsibilities, but we cannot 
dodge the consequences of 
dodging our responsibilities.” 

Josiah Stamp 
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Thank you. 

David.aron@va.gov 

David.aron@cwru.edu 

mailto:David.aron@va.gov
mailto:David.aron@cwru.edu
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