
Performance and quality 
measurement 

Andrew Auerbach MD MPH 
Associate Professor of Medicine 

UCSF Division of Hospital Medicine 
ada@medicine.ucsf.edu 



Introduc)on 

•  Learning Objectives 
  Develop a conceptual model quality and performance 
measurement 

• Structural and management measures 

• Process measures 
• Outcome measurement 

  Using structures/processes/outcomes in con)nuous 
quality improvement 



All performance measurement begins with 
the triad 

Structure Process Outcome 

Environment/context 
Quality management practices 

Donabedian A. Evaluating the quality of medical care. Milbank 
Mem Fund Q. 1966;44(3):Suppl:166-206. 



Factors influencing outcomes of 
care 

•  Donabedian  A. JAMA  1988;260:1743-8 

Structure Process Outcomes 

Community 
Characteristics 

Delivery System 
Characteristics 

Provider 
Characteristics 

Population 
Characteristics 

Health Care Providers 
- Technical processes 
- Care processes 
- Interpersonal processes  

Public & Patients 
- Access 
- Equity 
- Adherence 

Health Status 

Functional Status 

Satisfaction 

Mortality 

Cost 



Quality and Safety measurement 
can be divided similarly 

•  Structurally‐focused models: 
  Leapfrog 

•  Process‐focused models: 
  Hospital targeted: Surgical Care Improvement project 

  Physican targeted: Physician Quality Repor)ng Ini)a)ve 
•  Outcome‐focused models: 

  VA and private sector Surgical Quality Improvement Programs 



Structure 

•  Beds 
•  Availability of tes)ng on site 
•  Teaching hospital 
•  Number of providers 



Structure and management factors 

•  Four important domains in management  
  Strategic 
  Cultural 
  Technical 
  Structural 

Shortell SM, Bennett CL, Byck GR. Assessing the impact of continuous quality improvement on 
clinical practice: what it will take to accelerate progress. Milbank Q. 1998;76(4):593-624, 510. 



Management factors required for 
quality improvement 

•  Strategic :  
  Is there understanding about the processes and condi)ons 
that are most important to the organiza)on? 

•  Cultural 
  Beliefs, values, norms, and behaviors in the organiza)on 
which inhibit/support QI work 

  Increasing interest in ‘accountability’, in context of 
individual report cards, incen)ves 



Management factors required for 
quality improvement 

•  Technical 
  Training  : Do people have skills necessary to carry out QI 
efforts? 

  Informa)on support: Do people have the informa)on 
required to manage quality? 

•  Structural 
  Are mechanisms which facilitate learning/dissemina)on of  
‘learning’ available 



DDx of quality problems 
Strategic Cultural  Technical Structural Results 

NO YES YES YES •  No results on anything important 

YES NO YES YES •  Small, temporary impact with 
backsliding 
•  ‘Not how things are done’ 
•  No one notices that change is 
happening, good or bad 

YES YES NO YES •  Frustration/false starts 

YES YES YES NO •  Inability to capture learning and 
spread throughout organization 

YES YES  YES YES •  Desired state 

Shortell SM, Bennett CL, Byck GR. Assessing the impact of continuous quality improvement on 
clinical practice: what it will take to accelerate progress. Milbank Q. 1998;76(4):593-624, 510. 



Structure of care ini)a)ves 
•  Leapfrog group 

  Purchaser‐catalyzed organiza)on founded 1998 
  Collected and reported hospital data in 2001 
  Encourages change through public reports and purchasers 
  4 Leaps 

• Computer Physician Order Entry (CPOE): 
• Evidence‐Based Hospital Referral (EHR): 
•  ICU Physician Staffing (IPS): Staffing ICUs with doctors 
who have special training in cri)cal care medicine 

• Leapfrog Safe Prac)ces Score: based on NQF measures 



2008 Leapfrog survey 

•  Leap 1:  Computerized Order entry 

•  Leap 2:  Evidence‐based referral volumes 
  Report – volumes of cases 
  Some es)mates of case‐mix 

  Geometric mean length of stay 

  Mortality (if publicly reported) 



Leapfrog 2008 
 Safe Prac)ce 

Crea)ng and Sustaining a Culture of Safety 

Element 1: Leadership Structures and Systems 

Element 2: Culture Measurement for Performance 

Element 3: Teamwork Training and Skill Building 

Element 4: Iden)fica)on and Mi)ga)on of Risks and Hazards 

Informed Consent 

Life Sustaining Treatment 

Nursing Workforce 



Leapfrog 2008 
 Safe Prac)ce 

Communica)on of Cri)cal Informa)on 

Labeling of Diagnos)c Studies 

Discharge Systems 

Medica)on Reconcilia)on 

Preven)on of Aspira)on and Ven)lator Associated Pneumonia a 

Central Venous Catheter Related Bloodstream Infec)on Preven)on a 

Hand Hygiene 

DVT/VTE Preven)on b 

An)coagula)on Therapy b 



Leapfrog 2001 and 2008 

•  Transi)on from primarily structural measures to 
more process focus – Why? 
1.  Some measures hard to implement due to resource 

limita)ons 

•  Closed ICU – na)onal intensivist shortage 
•  CPOE 

2.  Some goals hard to achieve because of secular trends 
In CABG, na)onal rates of the procedure are falling 

Effects of volume are being subsumed by other na)onal 
ini)a)ves 



Leapfrog and outcomes 

•  Full adop)on of Leapfrog measures associated with 
lower mortality in AMI 
  Independent hospitals less likely to have full adop)on 
  No data regarding specialty hospitals or outcomes of 
orthopaedic surgery 

Jha A,  Jt Comm J Qual Patient Saf. 2008 Jun;34(6):318-25. 
Ford,  Health Care Manage Rev. 2008 Jan-Mar;33(1):13-20 



Big problem: 
How do you measure structure? 

•  Site visits 
•  Voluntary surveys 

  Of which people? Pa)ents? Physicians on the front line? 
Execu)ves? Mystery shoppers? 



Process‐focused performance 
measurement 

•  General criteria for an op)mal process measure 
  Must target a common condi)on 
  Measureable 

  Definable ‘op)mal’ pa)ent popula)on 
  Requires evidence linking process to improved outcome 

•  Advantages:  
  Generally, processes are more common than outcomes  
sta)s)cal advantages 

  Provide a clear performance target for clinicians 
  No need for risk adjustment once op)mal pa)ents defined 



Process‐focused performance 
measurement 

•  Disadvantages 
  Medica)ons, devices generally preferred process targets 
  Documented prac)ces or interpersonal/contextual factors 
less so 

  ‘Tyranny of the RCT’ 
  Focus on only a few diseases, pa)ent popula)ons 



Process of care ini)a)ves 

•  Surgical Care Improvement Project 
  Grew out of the Oklahoma Medicare PRO in the late 90’s, 
focused ini)ally on surgical infec)on preven)on. 

  Voluntary public repor)ng 2002‐3 
  Medicare 2% withold for non‐par)cipa)on in 2004 



SCIP 

•  Measures relevant to orthopaedic surgery 
  Appropriate drug choice 
  An)bio)cs within 1 hour of incision  
  Discon)nua)on in 24 hours 
  VTE preven)on prac)ces 

• Appropriate orders wriien 
• Appropriate therapy received in )mely fashion 



Shortcomings of process measures 

•  SCIP 
  Few data, as yet, to prove that adherence to the measures 
is associated with improved outcomes in any surgery 

  Growing thinking that even process measures need risk 
adjustment 

  Is improvement in process adherence measures 
documenta)on change or actual care delivery change? 



Measuring processes 

•  Where do you collect process measures from? 

  Is process measurement documenta)on measurement, or 
prac)ce change? 



Shortcomings of process measures 

•  SCIP 
  Ceiling effects  

• What do we do when everyone is at 100%? 

• Weigh)ng schemes to incent con)nued excellence 
•  ‘All or none’ measurement  

•  Only ‘adherent’ if all quality measures met 



Should quality be an all or none proposi)on? 

Auerbach A, Ann Intern Med.2009;151. 



Public repor)ng : Does it improve care? 

•  45 papers reviewed, 27 since 1999 
•  Few (or no) studies examining impact of repor)ng on pa)ent 

or provider level  
  Receipt of care processes 
  Outcomes  

•  When data are reported, moderate effect at system (care plan, 
hospital level) 
  In case of NY CABG repor)ng – shim towards fewer high‐risk cases 

being performed 

  No data about how public repor)ng influences the quality structure per 
se 

Ann Intern Med.2008;148:111-123. 



Does paying for performance improve care? 

•  Natural experiment of 255 
hospitals in P4P matched 
to 406 control hospitals 

•  Hospitals in the top decile 
on a composite measure of 
quality for a given year 
received a 2% bonus in 
addition to the usual 
reimbursement rate.  
  Hospitals in the second decile 

received a 1% bonus.  

•  Bonuses averaged $71,960 
per year and ranged from 
$914 to $847,227.  

N Engl J Med 2007;356:486-96. 



Between 4.1 
and 2.6% 
improvement 
in quality of 
care with 
P4P. 
But everyone 
improved 



Do process measures need risk 
adjustment? 

•  Accoun)ng for factors outside the site’s (or 
provider’s) control may be important 
  Propor)on of pa)ents whose first HGBA1C is elevated 
  Propor)on of pa)ents with morbid obesity 
  This is somewhat controversial 

  Important caveat:  Risk adjustment should not adjust away 
gaps related to dispari)es in care (e.g. gender, age, race) 



Outcomes focused ini)a)ves 

•  Northern New England Cardiovascular Coopera)ve 
•  Society of Thoracic Surgeons 
•  Vermont Oxford Neonatal Networks 
•  ACC PCI registries 
•  VA NSQIP 
•  Private Sector NSQIP 



Common elements 

•  Collec)on of clinical risk adjustment and outcomes 
data via chart abstrac)on 
  NSQIP – via nurses 

•  Robust risk adjustment and benchmarking 
•  Some collabora)ve func)on via central steering 
group and regional or site directors 

•  Implicit or explicit agreements to undertake site 
visits or audits of outliers 



VA NSQIP 

•  Marked reduc)on in mortality for commonly 
performed procedures in the VA 
  Overall mortality fell from 3% in 1995 to 1% in 2005 

  Consistent themes of high performers: 
• Protocols, pathways, and guidelines with emphasis on 
standardiza)on 

•   Interdisciplinary focus on systems improvement 



VA NSQIP 

•  Not just data: 
  Annual reports from all par)cipants, aiendance in all 
group ac)vi)es 

  PRN reports from sites in upper 20% of mortality (worse 
mortality) 

  Mandatory site visits to worst performers (upper 5%) 

  Aggressive efforts to iden)fy poor performing physicians 



Caveats of outcomes models 

•  VA NSQIP – provision of risk adjusted outcomes data 
may not be en)rely responsible 
  Secular trends likely played a large role 

• CPOE implemented 
• Closure of lots of smaller hospitals 



Caveats of outcomes models 

•  Risk adjustment mandatory 

•  Costly to collect data 
  NSQIP (private sector) – about $40‐50/case 

•  Low event rates limit power 
  2005 data suggest that <60% of hospitals did enough CABG 
to provide good sample size to compare mortality 



Advantages 

•  High face validity 
•  Truly the ‘end product’ 
•  Culturally concordant 
•  Omen contain specialty‐specific complica)ons 

  Few (?none?) collect informa)on of poten)al relevance to 
musculoskeletal disorders, such as pain, func)onal status 



Quality measurement and CQI 

•  Core elements are  
  Focus on customer sa)sfac)on and End Results 
(outcomes)  

• Pa)ents, payors, community, society. 

•  In healthcare, this focus may include clinical outcomes, 
care processes etc.  



General characteris)cs of CQI 

•  Core elements of CQI 
  Data analysis 
  ‘Systems thinking’ 

• While analyzing separate parts of a process, the 
rela)onships among them are kept in mind.  

• Also means that the system's processes are considered 
a more likely cause of problems than are individuals 

  Benchmarking ones performance against others to iden)fy 
best prac)ces. 

  Iden)fying and elimina)ng varia)on 



General characteris)cs of CQI 

•  Core elements of CQI 
  Team approach 

• CQI's premise is that teams are beier able than 
individuals to analyze processes fully.  

• The main features of the CQI team approach are 
support from management, worker involvement, and 

the removal of ar)ficial work boundaries. 



The father of most of modern QI 
Demings 14 Principles of a quality-focused 

organization. 

1.  Create constancy of purpose.  
2.  Adopt the new philosophy 
3.  Stop depending on inspections to achieve 

quality 
4.  Cease doing business on basis of price alone 
5.  Improve constantly and forever the system of 

production and service 
6.  Institute training on the job 
7.  Institute leadership 
8.  Drive out fear so that everyone may work 

effectively 
9.  Break down barriers between departments 
10.  Eliminate slogans, exhortations and targets 
11.  Eliminate numerical quotas 
12.  Allow pride in workmanship 
13.  Institute a program of self-improvement. 
14.  Put everybody in the company to work to 

accomplish the transformation.  



PDSA = Plan Do Study Act 

•  ‘Small tests of change’ 
1.  Developing a plan to test the change (Plan) 
2.  Carrying out the test (Do) 
3.  Observing and learning from the consequences (Study) 
4.  Determining what modifica)ons should be made to the 

test (Act).  



PDSA = Plan Do Study Act 

•  Nearly ubiquitous in healthcare quality 
improvement 

•  Learning between cycles is omen induc)ve and 
based on team impressions 



The PDSA shortcoming 

•  In the context of collabora)ves, PDSA alone is 
unlikely to provide real benefit (1‐2) 

•  However, PDSA with benchmarking efforts (e.g. with 
audit‐feedback of performance) may produce 
improvement (3). 

1.  Landon BE, Wilson IB, McInnes K, et al. Effects of a quality improvement collabora)ve on the outcome of care of pa)ents with HIV 
infec)on: the EQHIV study. Ann Intern Med. Jun 1 2004;140(11):887‐896. 

2.  Homer CJ, Forbes P, Horvitz L, Peterson LE, Wypij D, Heinrich P. Impact of a quality improvement program on care and outcomes for 
children with asthma. Arch Pediatr Adolesc Med. May 2005;159(5):464‐469. 

3.  Ferguson TB, Jr., Peterson ED, Coombs LP, et al. Use of con)nuous quality improvement to increase use of process measures in pa)ents 
undergoing coronary artery bypass gram surgery: a randomized controlled trial. JAMA. Jul 2 2003;290(1):49‐56. 



Six Sigma 

•  Business management strategy, originally developed 
by Motorola, but now marketed by others, that 
seeks to iden)fy and remove the causes of defects 
and errors.  
  The term "Six Sigma" derives from a field of sta)s)cs 
known as process capability studies, where the ‘six’ refers 
to 6 standard devia)ons below current mean.  

  Processes that operate with "six sigma quality" produce 
defect levels below 3.4 defects per (one) million 
opportuni)es 





Six Sigma 

•  A clear focus on achieving measurable and quan)fiable 
financial (or clinical) returns  

•  An increased emphasis on strong and passionate 
management leadership and support. 

•  Special infrastructure of "Champions", "Master Black Belts", 
"Black Belts" etc. to lead and implement Six Sigma 

•  A commitment to making decisions on the basis of verifiable 
data, rather than assump)ons and guesswork 



Sound familiar? 

•  DMAIC 
  Define process improvement goals that are consistent with 
customer demands and the enterprise strategy 

  Measure key aspects of the current process and collect 
relevant data 

  Analyze the data to verify cause‐and‐effect rela)onships.  
  Improve or op)mize the process based upon data analysis  
  Control to ensure that any devia)ons from target are 
corrected before they result in defects.  



The other key feature of six sigma 

•  Data and stats heavy 
 Homogeneity of variance/ANOVA  
 Business process mapping  
 Pick chart  
 Regression analysis   
 Taguchi methods 
 Sta)s)cal process control  



Sta)s)cal process control 

•  In order to get to 6σ (sigma) you must track your 
targets over )me 
  Process charts over )me without ‘control bars’ are ‘Run 
Charts’ 

  If they include confidence limits  Sta)s)cal process 
control 



Sta)s)cal process control 
Outliers trigger 

additional evaluation 



Pareto charts 

• What are the largest issues facing our team 
or business?  
• What 20% of sources are causing 80% of the 
problems (the 80/20 rule)? 
• Where should we focus our efforts to achieve 
the greatest improvements?  



How do you determine ‘contribu)ng causes’? 

•  In 6S context, the group does (using data) 
•  In informal QI reviews, the group does (omen with 
anecdote, observa)on) 

•  Note: 
  Contribu)ng causes can be Processes or Structures 
  Spawn mini‐CQI projects 



The Contribu)ng Cause Conundrum 

•  2 physicians can rarely agree on a contribu)ng cause 
of an outcome 

•  Likelihood of finding a contribu)ng cause is related 
to whether or not the reviewers know a bad 
outcome (e.g. death, malprac)ce suit) resulted 

•  Hofer, Hayward Annals 2001 



Emerging approaches in 
contribu)ng causes 

•  Nested case control model for matching pa)ents 
  1 with target event/outcome/quality gap 
  2‐4 without problem but same likelihood of having event/
outcome/gap 

  Sound familiar? 

  Use structured (explicit) review for known risk factors 
  Or – qualita)ve reviews/mixed methods to develop an 
evalua)ve framework 

Silber, Rosenbaum Biostatistics 2:217-232 (2001) 



Summary 

•  Na)onal quality and safety ini)a)ves are increasingly 
combining structural, process, and outcomes 
measures as approaches to compel change 



Educating and 
modifying care culture 

Production-line and 
system change 

Information systems, 
audit and feedback 

Aligning strategic & quality 
goals 

4 legs of the effective improvement stool 


