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I. Executive Summary 
 

The Leapfrog Group: Giant Leaps in Value-based Purchasing 
 
Leapfrog's goal is to mobilize employer purchasing power to trigger breakthrough in the 
safety and the overall value of healthcare to American consumers. Leapfrog is anchored in 
supporting consumer access to safer, higher value health care services via informed 
choices.  It is a voluntary program aimed at mobilizing large purchasers to alert America's 
health care industry (both directly and via health plans) that big leaps in patient safety and 
customer value will be better recognized and rewarded with preferential use and other 
market reinforcements.   
 
The Leapfrog Group also states as a fundamental principle its desire to work in partnership 
with health care providers.  The Group has been working diligently with providers to date, 
and will continue to involve them proactively.  In this document, we present Leapfrog’s 
mission, strategies, and purchasing principles.  We also present Leapfrog’s safety 
standards, which we will continue to refine pending evidence-based input from additional 
purchasers, researchers and health care providers.  
 

A. Leapfrog's Mission 
 
Leapfrog's mission is to trigger giant leaps forward in patient safety, as well as the overall 
quality, customer service, and affordability of health care by:  

1. Harnessing the power of purchasers of health care through joint adoption of 
purchasing principles;  

2. Building public awareness of the need for and availability of a small number of highly 
compelling and easily understood advances in patient safety; and,  

3. Rewarding those health care providers who adopt advances in patient safety. 
 

B. The Case for Leapfrog 
 

1. Current levels of quality, customer service and cost in the health industry vary 
tremendously; and average care has been characterized by the Institute of Medicine 
as suffering from “widespread and serious flaws.” 

2. The performance shortfall reflects a history of failure on the part of purchasers to 
provide adequate incentives to employees/beneficiaries and reward to providers 
who pursue superior value.  It also reflects failure by the health industry to adopt 
modern methods of quality management. 

3. The consequences of the shortfall are needless morbidity, mortality and patient 
dissatisfaction with health care.   

4. Among the most disturbing consequences is the lack of basic patient safety, well 
documented in multiple scientific publications. Harvard and RAND researchers have 
documented avoidable harm to 3% of American inpatients and 11% of chronically ill 
outpatients. 

5. The gross magnitude of the performance shortfall and its consequences are under-
appreciated by health care buyers, sellers, and the public. 
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6. The most expedient route to rapid improvement originates with changing the 

behavior of American health care purchasers and consumers. 
7. The linchpin of necessary purchaser behavior change is rigorous identification of 

and reward for superior health care value and four critical ingredients: (1) reliable 
use of proven methods to assure basic patient safety; (2) improved clinical 
information systems; (3) routine use of modern quality improvement methods in 
managing and delivering clinical services; and, (4) routine and active participation of 
consumers in health care decision-making. 

8. Mainstream public awareness of the health industry’s progress in eliminating salient 
safety threats will increase both the likelihood and effect of purchaser behavior 
change. 

 
C. Leapfrog’s Strategy 

 
1. Develop, execute and disseminate a set of common Purchasing Principles designed 

to promote and reward superior health care value. 
2. Allow subscription to Purchasing Principles to be voluntary, documented by 

completion of the attached checklist, and propagated by social norms among 
purchasers analogous to subscription to ISO 9000 manufacturing norms. 

3. Allow the execution of Purchasing Principles to be flexible to accommodate member 
differences in geographic, demographic, organizational and market factors. 

4. Focus, in partnership with the health industry, on rapid, industry-wide adoption of 
discrete strategies likely to yield the largest gains in patient safety. 

5. Transform these discrete strategies and the risks of not pursuing them, into simple, 
compelling concepts that will “stick” in the awareness of all stakeholders (e.g., 
hospitals without computerized physician order entry systems are unnecessarily 
risky). 

6. Use the public stature and contacts of the Business Roundtable to catalyze wide 
adoption of the Purchasing Principles by purchasers, and establish the concepts in 
the common language of the American public.  

7. Rely on the power of the American public to drive health care improvement by 
anchoring our efforts in strengthening consumers’ ability to discern and gain access 
to safer and higher value health care. 

 
 
 

Prepared by Arnold Milstein, M.D., M.P.H. and Robert Galvin, M.D. 
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II. Purchasing Principles 
 

Leapfrog purchasers will implement the following principles, either directly and/or through 
their health plans. 
 
A.  Inform and educate employees.  Purchasers will educate employees about the 

importance of comparing the performance of healthcare providers and assist them in 
understanding how to use such measures to make informed health care choices. 

 
Rationale:  Without a modification to the current contextual framework within which 
consumers currently process information about their healthcare providers, they are 
unlikely to use comparative performance data. Employees/consumers are central in 
making important improvements in the healthcare system. Their behavior can send 
powerful signals to the marketplace about the value patients place on better care. 
 
 

B.  Use comparative rating.  Purchasers will aggregate available validated performance 
information on their major providers of health care into comparative value ratings for all 
of their employees, retirees and family members. Wherever available, the performance 
measurement will come from nationally recognized sources such as NCQA, JCAHO, 
states and medical societies, in addition to the data collected by and made available 
through The Leapfrog Group, to assure validity in performance comparisons. 

 
Rationale:  Without relevant information disseminated effectively to consumers, 
patients cannot make informed decisions about the facilities that may be better suited 
to treat them. Lack of transparency in the health care system occults the variations in 
quality that are inherent to it and fail to serve the needs of its primary customer: the 
patient. 
 
 

C.  Use substantial incentives.  Purchasers will use two or more of the following methods 
to reward delivery systems with higher value ratings and will annually increase their 
intensity until they prove sufficient to motivate widespread and substantial annual 
performance improvement among their major providers. 

 
1.  Patient Volume.  Support consumers' selection of higher value providers via one of 

the following methods. 
� Promotion, such as "blue ribbon" designation, selection/deselection of 

plans/providers and enrollment freezes; 
� Consumer economic incentives, such as Enthoven's model of price-conscious 

enrollee choice applied to providers or other methods of varying consumer out-of-
pocket costs; and 

� Consumer decision support, such as easily accessible and understandable 
performance comparisons. 
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2.  Price.  Vary the prices paid to providers based on comparative value, such as 
value-based bonuses or rebates and/or incorporating risk-adjustment into the 
negotiation of cost targets or prices when feasible. 

3.  Public Recognition.  Publicly recognize and disseminate information about superior 
performance. 

 
Rationale:  To motivate delivery systems to stretch for major breakthroughs in 
customer value, purchasers must build significantly more robust market rewards. 
 
 

D.  Focus on discrete forward leaps in patient safety.  In implementing comparative 
rating and substantial incentives, purchasers will highlight a common set of discrete 
delivery system improvements likely to yield the largest safety gains ("safety leaps"). 
These will be earmarked for special visibility in purchasers' interaction with providers, 
insurers/ administrators, and consumers. 

 
For example, purchasers will use common RFP questions to rate the implementation 
status of the safety leaps for their plans and providers and explicitly integrate such 
status information into every method used to reward superior value (patient volume, 
price and/or public recognition). With expert input, we identified three initial safety 
leaps, which have been transformed into the safety standards.  

 
� Computer Physician Order Entry: Physician order entry in hospitals should be 

computerized. Adverse drug events are the leading cause of avoidable death and 
disability in American hospitals. As documented in research by Dr. David Bates at 
Brigham and Women's Hospital, computer physician order entry (CPOE) is a highly 
effective discrete remedy. In well-managed installations, its costs are likely to be 
offset substantially by savings from the avoided costs of treating complications. 

� Evidence-Based Hospital Referral: Elective treatment should be guided by providers 
to hospitals and clinical teams with superior outcomes, when valid comparative 
outcome measurement systems exist. Where outcome comparisons do not exist, 
such guidance should be based on scientific evidence of volume-outcome 
relationships. For many treatments, the scientific literature documents significantly 
superior patient outcomes in hospitals with higher volumes or with teaching 
programs.  
In California, for example, Adams Dudley, M.D., at the University of California at San 
Francisco, and others project that for 11 conditions, 602 deaths could be prevented 
annually through such evidence-based hospital referral.† In addition, if just 85% of 
California's infants with very low birth weight (less than 1500g) or major surgically-
correctable anomalies -- who are also within 50 miles of a large regional neonatal 
intensive care unit -- were delivered there, approximately 700 additional deaths 
could be averted each year.‡ If the current California equilibrium reflects the nation, 
it implies a national opportunity to save many thousands of American lives annually.  
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� ICU Physician Staffing: Hospital ICU care should be managed by physicians 

certified (or eligible for certification) in critical care medicine who:  
− Are present during daytime hours;  
− Provide care exclusively in the ICU; and  
− At other times, can return ICU pages promptly and rely on a certified 

"effector" to implement telephonic orders.  
Current scientific evidence on strengthened ICU physician-staffing models indicates 
that the risk of death could be reduced by more than 10%. To maximize initial safety 
gains and minimize unintended negative consequences on the healthcare system, initial 
efforts to implement these three safety leaps will focus on urban areas using 
metropolitan statistical area (MSA) boundaries. 

 
Rationale:  Of all types of quality improvement, focus on patient safety is likely to 
produce dramatic improvements in patient outcomes and garner the widest support 
from the public, the media, regulators, accreditors, other purchasers, and the health 
industry. 
 
 

E.  Hold Health Plans Accountable for Leapfrog Implementation.  In advancing these 
principles, purchasers who utilize health plans as their intermediaries may delegate 
responsibility to plans for applying the principles to their network providers. If so, 
purchasers would hold their health plans accountable via nationally standardized 
Leapfrog questions in health plan RFPs, heavily weighted scoring criteria, robust health 
plan performance incentives, and other methods of assuring health plan application of 
Leapfrog principles. Purchasers would intensify these incentives annually until their 
largest health plans fully meet their delegated responsibility for applying Principles A, B, 
C and D outlined above. 

 
Rationale:  Many purchasers utilize health plans as their intermediaries to healthcare 
delivery systems. The application of Leapfrog principles by health plans to their 
relationships with providers, for their whole book of business, will further leverage 
purchaser efforts. 
 
 

F.  Encourage the Support of Consultants and Brokers.  In selecting benefits 
consultants and brokers, purchasers will create strong incentives for them to 
incorporate Leapfrog principles (1) in their advice to other purchaser clients and (2) in 
their standard tools for assessing health plans and delivery systems. 

 
Rationale:  The purchasing principles advocated and utilized by these advisors 
profoundly shape the market experience of insurers and delivery systems. As major 
customers of these advisors, purchasers can motivate them to advocate these 
principles on behalf of all of their clients. 
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III. Safety Standards 
 

A.  Selection of Initial Standards 
The Leapfrog Group’s initial safety standards were selected and defined by The Leapfrog 
Group in consultation with leading experts in patient safety, health care quality 
improvement, and health services research.  The Group believes purchasers are more 
likely to produce significant improvements in the safety and overall value of health care for 
Americans if we focus on specific strategies.  The Group is continuing to seek input from 
purchaser, researchers, and providers to refine the standards and to forge partnerships to 
achieve the Group’s goals.   
 
Leapfrog purchasers will advance the three initial methods to improve patient safety: 
 

1. Computer physician order entry (CPOE);  
2. Evidence-based hospital referral (EHR); and,  
3. ICU physician staffing (IPS).  

 
These methods are well suited to purchasing standards because:  
 

1. There is reasonable scientific evidence that they would significantly reduce 
avoidable danger.   

2. Their implementation by the health industry is feasible in the near term.   
3. Consumers can readily appreciate their value.   
4. Health plans, purchasers and consumers can easily ascertain their presence or 

absence in selecting among health care providers. 
 
Our initial selection of these three safety standards does not imply lack of support for other 
important methods of improving or assuring patient safety.  We intend to expand this list as 
we identify other purchaser opportunities to improve safety with these four features.   
 
B.  Purchaser Role in Supporting Safety Standards 
Leapfrog purchasers specifically commit to (1) identify for their enrollees which 
geographically proximate providers publicly warrant on a Leapfrog-designated web site 
their fulfillment of (hospitals) or promotion of (physicians) each of these safety standards; 
(2) provide this information proactively in a compelling and understandable way to all 
enrollees; (3) include a clear statement of each safety standard’s limitations; (4) assure 
that all enrollees in urban areas have access to providers who warrant they meet the 
standards; (5) utilize the substantial incentives detailed in Section II. C. to pursue the goal 
that by 12/31/04 more than half of urban hospitalizations of their enrollees occur in 
hospitals that offer such a warranty; (6) annually intensify their efforts until they achieve 
significant annual improvement in hospital fulfillment and physician promotion; and (7) work 
regionally with other purchasers in their largest enrollee locations to encourage the support 
of providers, plans and consultants/brokers. 
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C. Safety Standard Definitions and Pertinent Medical Literature 
 
1.  Computer Physician Order Entry (CPOE).  Hospitals that fulfill this standard will: (1) 

require physicians to enter medication orders via computer linked to prescribing error 
prevention software; (2) demonstrate that their CPOE system can intercept at least 50% 
of common serious prescribing errors, utilizing test cases and a testing protocol 
specified by the Institute for Safe Medication Practices (ISMP); (3) require documented 
acknowledgment by the prescribing physician of the interception prior to any override; 
and, (4) post the test case interception rate on a Leapfrog-designated web site.   

 
1. Bates DW, Teich JM, Merchia PR, Schmiz BS, Kuperman GJ, Spurr CD. Effects of 

Computerized Physician Order Entry on Prescribing Practices. Archives of Internal 
Medicine. 2000; 160: 2741-2747. 

2. Bates DW, Teich JM, Lee J, Seger D, Kuperman GJ, Ma’Luf N, Boyle D, Leape L. The 
impact of computerized physician order entry on medication error prevention. Journal of 
the American Medical Informatics Association. 1999; 6:313-21. 

3. Bates DW, Leape L, Cullen DJ, et al. Effect of computerized physician order entry and a 
team intervention on prevention of serious medication errors. JAMA. 1998; 280:1311-16. 

4. Bates DW. Drugs and adverse drug reactions: how worried should we be? (Editorial). 
JAMA. 1998; 279:1216-1222. 

5. Evans RS, Pestotnik SL, Classen DC, et al. A computer-assisted management program 
for anti-biotics and other antiinfective agents. N Engl J Med. 1998; 338:232-238. 

6. Bates DW, Spell N, Cullen DJ, et al. The costs of adverse drug events in hospitalized 
patients. JAMA. 1997; 277:307-311. 

7. Classen DC, Pestotnik SL, Evans RS, Lloyd JF, Burke JP. Adverse drug events in 
hospitalized patients: excess length of stay, extra costs, and attributable mortality. 
JAMA. 1997; 277:301-306. 

8. Glaser J, Teich JM, Kuperman G. Impact of information events on medical care. In: 
Proceedings and abstracts of the 1996 Healthcare Information and Management 
Systems Society Annual Conference. February 6, 1996; Atlanta, GA, Ill. Pages 1-9. 

9. Paterno M, Teich JM, Seger DL, Bates DW. A practical method for presenting drug 
interactions to clinicians. Proc AMIA Annu Fall Symp. 1996; 20:872. 

10. Bates DW, Cullen D, Laird N, et al. Incidence of adverse drug events and potential 
adverse drug events. JAMA. 1995; 274:29-34. 

11. Johnson JA, Bootman HL. Drug-related morbidity and mortality: a cost-of-illness model. 
Arch Intern Med. 1995; 155:1949-1956. 

12. Leape LL, Bates DW, Cullen DJ, et al. Systems analysis of adverse drug events. JAMA. 
1995; 274: 35-43. 

13. Bates DW, O’Neil AC, Boyle D, et al. Potential identifiability and preventability of 
adverse events using information systems. J Am Med Assoc. 1994; 1:404-411. 

14. Evans RS, Pestotnik SL, Classen DC, Horn SD, Bass SB, Burke JPP. Preventing 
adverse drug events in hospitalized patients. Ann Pharmacother. 1994; 28:523-527. 

15. Sittig DF, Stead WW. Computer-based physician order entry: the state of the art. J Am 
Med Inform Assoc. 1994; 1:108-123. 

16. Bates DW, Leape LL, Petrycki S. Incidence and preventability of adverse drug events in 
hospitalized adults. J Gen Intern Med. 1993; 8:289-294. 

17. Massaro TA. Introducing physician order entry at a major academic medical center. 
Acad Med. 1993; 68:20-25. 
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18. Tiech JM, Spurr CD, Flammini SH, et al. Response to a trial of physician based inpatient 

order entry. Proc Annu Symp Comput Appl Med Care. 1993; 17:316-320. 
19. Tierney WM, Miller ME, Overhage JM, McDonald CH. Physician inpatient order writing 

on microcomputer workstations. JAMA. 1993; 269:379-383. 
20. Teich JM, Hurley JF, Beckley RF, Aranow M. Design of an easy-to-use physician order 

entry system with support for nursing and ancillary departments. Proc Annu Symp 
Comput Appl Med Care. 1992; 16:99-103 

21. Brown GC. Medication errors: a case study. Hospitals. 1979; 53:61-2, 65. 
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2. Evidence-based Hospital Referral (EHR). Hospitals fulfilling this standard will meet 

the favorable hospital volume characteristics listed below. In geographical areas where 
scientifically rigorous, risk-adjusted hospital outcome comparisons are publicly reported, 
favorable risk-adjusted outcomes will replace the favorable volume characteristic(s).  

 
Treatments Favorable Hospital 

Volume Characteristic1 

Coronary artery bypass Volume ≥ 500/year 

Coronary angioplasty Volume ≥ 400/year 

Abdominal aortic aneurysm 
repair 

Volume ≥ 30/year 

Carotid endarterectomy Volume ≥ 100/year 

Esophageal cancer surgery  Volume ≥ 7/year 

Delivery with expected 
birthweight <1500 grams or 
gestational age      < 32 weeks  

Regional neonatal ICU2with 
average daily census ≥15 

Delivery with pre-natal diagnosis 
of major congenital anomalies. 
Diagnosis codes 741.XX, 
742.0X. 742.2-742.9, 745.XX, 
746.00-746.85, 747.1X-747.9, 
748.0, 748.2-748.8X, 750.16, 
750.3, 750.4, 750.6, 751.XX, 
752.7, 753.1X, 753.3, 753.6, 
756.4, 756.51, 756.55, 756.59, 
756.6, 756.7X, 756.89, 756.9  

Regional neonatal ICU2 with 
average daily census ≥15 

 
1Consumer information will also 
explain the benefits obtainable above 
lower volume threshold(s). 
 
2Applies in states in which  
hospital licensing agency  
makes such a designation. 

 
1. Halm EA, Lee C, Chassin MR.  How is volume related to quality in health care?  A 

systematic review of the research literature. Prepared for National Academy of 
Sciences, Interpreting the volume-outcome relationship in the context of health care 
quality workshop. Washington, D.C. May 11, 2000. 

2. Dudley RA, Bae RY, Johansen KL, Milstein A. When and how should purchasers seek 
to selectively refer patients to high quality hospitals. Prepared for National Academy of 
Sciences, Interpreting the volume-outcome relationship in the context of health care 
quality workshop. Washington, D.C. May 11, 2000. 

3. Dudley RA, Johansen KL, Brand R, Rennie DJ, Milstein A.  Selective Referral to High-
Volume Hospitals: Estimating Potentially Avoidable Deaths.  JAMA. 2000; 283:1159-
1166. 
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4. Finlayson SR, Birkmeyer JD, Tosteson AN, Nease RF, Jr. Patient preferences for 

location of care: implications for regionalization. Med Care. 1999; 37:204-9. 
5. Begg CB, Cramer LD, Hoskins WJ, Brennan MF. Impact of hospital volume on operative 

mortality for major cancer surgery. JAMA. 1998; 280:1747-51. 
6. Cebul RD, Snow RJ, Pine R, Hertzer NR, Norris DG. Indications, outcomes, and 

provider volumes for carotid endarterectomy. JAMA. 1998; 279:1282-7. 
7. Dardik A, Burleyson GP, Bowman H, et al. Surgical repair of ruptured abdominal aortic 

aneurysms in the state of Maryland: factors influencing outcome among 527 recent 
cases. J Vasc Surg. 1998; 28:413-20; discussion 420-1. 

8. Hannan EL, Popp AJ, Tranmer B, Fuestel P, Waldman J, Shah D. Relationship between 
provider volume and mortality for carotid endarterectomies in New York State. Stroke. 
1998; 29:2292-7. 

9. Hannan EL, Racz M, Kavey RE, Quaegebeur JM, Williams R. Pediatric cardiac surgery: 
the effect of hospital and surgeon volume on in-hospital mortality. Pediatrics. 1998; 
101:963-9. 

10. Kantonen I, Lepantalo M, Salenius JP, Matzke S, Luther M, Ylonen K. Influence of 
surgical experience on the results of carotid surgery. The Finnvasc Study Group. Eur J 
Vasc Endovasc Surg. 1998; 15:155-60. 

11. Karp HR, Flanders WD, Shipp CC, Taylor B, Martin D. Carotid endarterectomy among 
Medicare beneficiaries: a statewide evaluation of appropriateness and outcome. Stroke. 
1998; 29:46-52. 

12. Manheim LM, Sohn MW, Feinglass J, Ujiki M, Parker MA, Pearce WH. Hospital vascular 
surgery volume and procedure mortality rates in California, 1982-1994. J Vasc Surg. 
1998; 28:45-56. 

13. Patti M, Corvera CU, Glasgow RE, Way LW. A hospital's annual rate of esophagectomy 
influences the operative mortality rate. J Gastrointest Surg. 1998; 2:186-92. 

14. Perler BA, Dardik A, Burleyson GP, Gordon TA, Williams GM. Influence of age and 
hospital volume on the results of carotid endarterectomy: a statewide analysis of 9918 
cases. J Vasc Surg. 1998; 27:25-31; discussion 31-3. 

15. Wennberg DE, Lucas FL, Birkmeyer JD, Bredenberg CE, Fisher ES. Variation in carotid 
endarterectomy mortality in the Medicare population: trial hospitals, volume, and patient 
characteristics. JAMA. 1998; 279:1278-81. 

16. Grassman ED, Johnson SA, Krone RJ. Predictors of success and major complications 
for primary percutaneous transluminal coronary angioplasty in acute myocardial 
infarction. An analysis of the 1990 to 1994 Society for Cardiac Angiography and 
Interventions registries. J Am Coll Cardiol. 1997; 30:201-8. 

17. Hannan EL, Racz M, Ryan TJ, et al. Coronary angioplasty volume-outcome 
relationships for hospitals and cardiologists. JAMA. 1997; 277:892-8. 

18. Jollis JG, Peterson ED, Nelson CL, et al. Relationship between physician and hospital 
coronary angioplasty volume and outcome in elderly patients. Circulation. 1997; 
95:2485-91. 

19. Glasgow RE, Mulvihill SJ. Hospital volume influences outcome in patients undergoing 
pancreatic resection for cancer. West J Med. 1996; 165:294-300. 

20. Kazmers A, Jacobs L, Perkins A, Lindenauer SM, Bates E. Abdominal aortic aneurysm 
repair in Veterans Affairs medical centers. J Vasc Surg. 1996; 23:191-200. 

21. Phibbs CS, Bronstein JM, Buxton E, Phibbs RH. The effects of patient volume and level 
of care at the hospital of birth on neonatal mortality. JAMA. 1996; 276:1054-9. 

22. Shroyer AL, Marshall G, Warner BA, et al. No continuous relationship between Veterans 
Affairs hospital coronary artery bypass grafting surgical volume and operative mortality. 
Ann Thorac Surg. 1996; 61:17-20. 
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23. Wen SW, Simunovic M, Williams JI, Johnston KW, Naylor CD. Hospital volume, 
calendar age, and short term outcomes in patients undergoing repair of abdominal 
aortic aneurysms: the Ontario experience, 1988-92. J Epidemiol Community Health. 
1996; 50:207-13. 

24. Gordon TA, Burleyson GP, Tielsch JM, Cameron JL. The effects of regionalization on 
cost and outcome for one general high-risk surgical procedure. Ann Surg. 1995; 221:43-
9. 

25. Grumbach K, Anderson GM, Luft HS, Roos LL, Brook R. Regionalization of cardiac 
surgery in the United States and Canada. Geographic access, choice, and outcomes. 
JAMA. 1995; 74:1282-1248. 

26. Jenkins KJ, Newburger JW, Lock JE, Davis RB, Coffman GA, Iezzoni LI. In-hospital 
mortality for surgical repair of congenital heart defects: preliminary observations of 
variation by hospital caseload. Pediatrics. 1995; 95:323-30. 

27. Kimmel SE, Berlin JA, Laskey WK. The relationship between coronary angioplasty 
procedure volume and major complications. JAMA. 1995; 274:1137-42. 

28. Phillips KA, Luft HS, Ritchie JL. The association of hospital volumes of percutaneous 
transluminal coronary angioplasty with adverse outcomes, length of stay, and charges in 
California. Med Care. 1995; 33:502-14. 

29. Hannan EL, Kilburn H, Jr., Racz M, Shields E, Chassin MR. Improving the outcomes of 
coronary artery bypass surgery in New York State. JAMA. 1994; 271:761-6. 

30. Jollis JG, Peterson ED, DeLong ER, et al. The relation between the volume of coronary 
angioplasty procedures at hospitals treating Medicare beneficiaries and short-term 
mortality. N Engl J Med. 1994; 331:1625-9. 

31. Ritchie JL, Phillips KA, Luft HS. Coronary angioplasty. Statewide experience in 
California. Circulation. 1993; 88:2735-43. 

32. Farley DE, Ozminkowski RJ. Volume-outcome relationships and in-hospital mortality: 
the effect of changes in volume over time. Med Care. 1992; 30:77-94. 

33. Hannan EL, Kilburn H, Jr., O'Donnell JF, et al. A longitudinal analysis of the relationship 
between in-hospital mortality in New York State and the volume of abdominal aortic 
aneurysm surgeries performed. Health Serv Res. 1992; 27:517-42. 

34. Hannan EL, Kilburn H, Jr., Bernard H, O'Donnell JF, Lukacik G, Shields EP. Coronary 
artery bypass surgery: the relationship between inhospital mortality rate and surgical 
volume after controlling for clinical risk factors. Med Care. 1991; 29:1094-107. 

35. Zelen J, Bilfinger TV, Anagnostopoulos CE. Coronary artery bypass grafting. The 
relationship of surgical volume, hospital location, and outcome. N Y State J Med. 1991; 
91:290-2. 

36. Amundsen S, Skjaerven R, Trippestad A, Soreide O. Abdominal aortic aneurysms. Is 
there an association between surgical volume, surgical experience, hospital type and 
operative mortality? Members of the Norwegian Abdominal Aortic Aneurysm Trial. Acta 
Chir Scand. 1990; 156:323-7; discussion 327-8. 

37. Fisher ES, Malenka DJ, Solomon NA, Bubolz TA, Whaley FS, Wennberg JE. Risk of 
carotid endarterectomy in the elderly. Am J Public Health. 1989; 79:1617-20. 

38. Hannan EL, O'Donnell JF, Kilburn H, Jr., Bernard HR, Yazici A. Investigation of the 
relationship between volume and mortality for surgical procedures performed in New 
York State hospitals. JAMA. 1989; 262:503-10. 

39. Hughes RG, Hunt SS, Luft HS. Effects of surgeon volume and hospital volume on 
quality of care in hospitals. Med Care. 1987; 25:489-503. 

40. Luft HS, Hunt SS, Maerki SC. The volume-outcome relationship: practice-makes-perfect 
or selective-referral patterns? Health Serv Res. 1987; 22:157-82. 
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41. Showstack JA, Rosenfeld KE, Garnick DW, Luft HS, Schaffarzick RW, Fowles J. 
Association of volume with outcome of coronary artery bypass graft surgery. Scheduled 
vs nonscheduled operations. JAMA. 1987; 257:785-9. 

42. Maerki SC, Luft HS, Hunt SS. Selecting categories of patients for regionalization. 
Implications of the relationship between volume and outcome. Med Care. 1986; 24:148-
58. 

43. Riley G, Lubitz J. Outcomes of surgery among the Medicare aged: surgical volume and 
mortality. Health Care Financ Rev. 1985; 7:37-47. 
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3. ICU Physician Staffing (IPS). Hospitals fulfilling this standard will operate adult 

ICUs that are managed by a physician certified (or eligible for certification) in critical 
care medicine who: (1) is present during daytime hours and provides clinical care 
exclusively in the ICU; and, (2) at other times, returns more than 95% of ICU pages 
within five minutes (unless the paging system can designate low-urgency pages), 
and can rely on an FCCS certified “effector” (physician or physician extender) who is 
in the hospital and able to reach ICU patients within 5 minutes in more than 95% of 
cases.  In geographical areas where scientifically rigorous, risk-adjusted ICU 
outcome comparisons are publicly reported, favorable risk-adjusted outcomes will 
replace the IPS Staffing standard. 
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