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Section I. Introduction

Background

Rationale

Restrictions on working hours are motivated by concerns about patient safety and the well-being of residents.

Statutory Authority

1989:  New York began limiting resident work hours to 80 hours a week. No other state has done so, but the second largest specialty, internal medicine, also uses an 80-hour limit.  
2002: In June, the Accreditation Council for Graduate Medical Education (ACGME), which accredits 7800 residency programs in the U.S., granted preliminary approval to limiting duty hours to 80 hours weekly. 

2003: The ACGME finalizes new residency work hour limits that will apply to all specialties effective July 2003 (Philibert et al. 2002).
Research Questions

This working paper covers two major topic areas framed within three research questions, all of which are related to the impact of restrictions on resident duty hours for health professionals in the U.S.  Our primary goal was to identify, review, and evaluate the published literature to answer the research questions with the intent of developing an interim estimate of the costs and benefits of such restrictions; our secondary goal was to identify areas where no evidence exists or where the evidence has important limitations and then describe the type of data that would be needed to more fully address the question. 

The questions are listed below by topic area, along with a brief description of our analytical approach, including outcomes of interest. 

Costs of Restrictions on Resident Duty Hours

Question 1a.  What is the amount of government regulatory costs related to restrictions on resident duty hours for health professionals? This includes state costs to monitor and enforce labor restrictions for health professionals.  

Question 1b.  What is the amount of industry compliance costs related to restrictions on resident duty hours for health professionals? This includes annual costs incurred by ACGME to enforce the 2003 requirement as well as administrative costs and enforcement penalties borne by health facilities or health professionals subject to resident labor restrictions. Limitations on resident hours in theory could add to the cost of care as hospitals find substitute labor to replace the hours lost.  

Question 1c.  What is the net impact of restrictions on resident duty hours on health expenditures? Regulation of resident hours could conveivably introduce the need for additional labor, thus increasing health expenditures. Our search allowed for the possibility that such restrictions could decrease, increase or have no impact on health expenditures.

Question 1d.  What is the impact of restrictions on resident duty hours for health professionals on access to care? In theory, limitations in resident hours would be more likely to adversely affect access than improve. Nevertheless, our search allowed for the possibility that work hours limitations could decrease, increase or have no impact on patient outcomes.

Benefits of Restrictions on Resident Duty Hours

Question 2a.  What is the impact of restrictions on resident duty hours for health professionals on patient outcomes? Apart from improving the quality of life for medical residents, to the extent that sleep-deprivation is a factor in medical errors now committed by them, hours limitations could improve quality of care provided by residents. However, limitations also could lead to long-term reductions in the quality of care, as residents are exposed to fewer patients and less able to observe the complete course of acute episodes of illness. Therefore, our search allowed for the possibility that Medicare payment rules for health professionals could decrease, increase or have no impact on patient outcomes.

Limitations of Working Paper

Section II. Methods

Literature Search and Review 

Sources

Peer-Reviewed Literature 
We performed electronic subject-based searches of the literature using the following databases:

· MEDLINE® (1975-June 30, 2004) and CINAHL® (1975-June 30, 2004) which together cover all the relevant clinical literature and leading health policy journals

· Health Affairs, the leading health policy journal, whose site permits full text searching of all issues from 1981-present

· ISI Web of Knowledge (1978-June 30, 2004) which includes the Science Citation Expanded®, Social Sciences Citation Index®, and Arts & Humanities Citation Index™ covering all major social sciences journals

· Lexis-Nexis (1975-June 30, 2004) which covers all major law publications

· Public Affairs Information Service (PAIS), including PAIS International and PAIS Periodicals/Publishers (1975-June 30, 2004) which together index information on politics, public policy, social policy, and the social sciences in general. Covers journals, books, government publications, and directories. 

· Dissertation Abstracts (1975-June 30, 2004)

· Books in Print (1975-June 30, 2004)

A professional librarian assisted in the development of our search strategy, customizing the searches for each research question.  In cases where we already had identified a previous literature synthesis that included items known to be of relevance, we developed a list of search terms based on the subject headings from these articles and from the official indexing terms of MEDLINE and other databases being used.  We performed multiple searches with combinations of these terms and evaluated the results of those searches for sensitivity and specificity with respect to each topic.  We also performed searches on authors known or found to have published widely on a study topic.  In addition to performing electronic database searches, we consulted experts in the field for further references. Finally, we reviewed the references cited by each article that was ultimately included in the synthesis. We did not hand search any journals. This review was limited to the English-language research literature.  A complete listing of search terms and results is found in Appendix A.

“Fugitive” Literature 

In some cases, relevant “fugitive” literature was cited, in which case we made every effort to track it down. We also performed systematic Web searches at the following sites: 

· Health law/regulation Web sites

· Health industry trade organizations  

· State agency trade organizations and research centers

· Major health care/health policy consulting firms

· Health policy research organizations

· Academic health policy centers

· Major health policy foundations

These searches varied by site. In cases where a complete publications listing was readily available, it was hand-searched. In other cases, we relied on the search function within the site itself to identify documents of potential relevance. Because of the volume of literature obtained through the peer-reviewed literature, including literature syntheses, we avoided material that simply summarized existing studies. Instead, we focused on retrieval of documents in which a new cost estimate was developed based on collection of primary data (e.g., surveys of state agencies) or secondary analysis of existing data (e.g., compilation of agency enforcement costs available from some other source).  We excluded studies that did not report sufficient methodological detail to permit replication of their approach to cost estimation.                                             

Inclusion Criteria

We developed the following inclusion criteria:

· Sample:  wherever results from nationally representative samples were available, these were used in favor of case studies or more limited samples. 

· Multiple Publications: whenever multiple results were reported from the same database or study, we selected those that were most recent and/or most methodologically sound.

· Outcomes: we selected only studies in which a measurable impact on costs was either directly reported or could be estimated from the reported outcomes in a reasonably straightforward fashion.  

· Methods: we only selected studies in which sufficient methodological detail was reported to assess the quality of the estimate provided. 

Where possible, we limited the review to studies using from 1975 through June 30, 2004 reasoning that any earlier estimates could not be credibly extrapolated to the present given the sizable changes in the health care industry during the past two decades.  Other exclusions were as follows:

· Unless we had no other information for a particular category of costs or benefits, we excluded qualitative estimates of impact. 

· Estimates of impacts derived from unadjusted comparisons were discarded whenever high quality multivariate results were available to control for differences between states or across time.

· Estimates that focused on measuring system-wide impact generally were selected over narrower estimates (e.g., per capita health spending vs. cost per inpatient day) on grounds that savings achieved in one sector may have induced higher spending elsewhere in the system; hence narrower comparisons might inadvertently lead to an inappropriate conclusion.   

Section III. Results

Empirical Evidence

While we found literature that discussed the theoretical impact of the New York legislation on costs, we found only a single industry-sponsored prospective cost estimate and no formal literature that provided a retrospective analysis of cost impact based on how hospitals actually responded. Nevertheless, we did find other evidence that was used in an unpublished analysis (Lageman, Neilsson and Reeve 2000) to assemble a rough estimate of the potential impact of such regulations in Massachusetts.

· Industry Compliance Costs: New Hires.  The Greater New York Hospital Association estimated that the Libby Zion law would require hospitals to hire 2,045 FTE physicians and 974 FTE non-physicians at a cost of $204 million annually (Colburn 1988); however, a retrospective assessment found that only 27 percent of the affected hospitals actually hired staff (Stimmel 1998).

· Indirect Costs:  Decreased Quality of Care.  A survey of NY residents following implementation of the statute showed that one third said they had resulted in a “shift mentality” in which residents felt no obligation or responsibility for a patient once their shift had ended, culminating in a decrease in continuity of care (Conigliaro et al. 1993).  Another survey conducted in 1993 found no reduction in medical errors attributable to the policy change (Laine 1993).

· Indirect Benefits: Improved Medical Care.  A 1991 study showed that 41 percent of resident listed fatigue as a major cause of medical errors, with such errors reportedly resulting in patient death in nearly one third of cases (Stimmel 1998). Likewise, a study of physician fatigue showed that “sleepy surgeons perform medical tasks as if they have a blood alcohol level of .10” (Norcera and Khursandi 1998).

· Indirect Benefit: Improved Quality of Life for Physicians.  Another evaluation of the statute found that it had improved the quality of resident life (Piver 1991).


Net Assessment

Based on the preceding evidence, we calculated costs as follows:

· Industry Compliance Costs.  For additional hospital costs, we use as an upper bound the $204 million (1989) inflated to 2001 using the BLS employment cost index for civilian hospital wages and salaries; 27% of this value as an expected value; and half of the latter as a lower bound.

· Indirect Benefits:  Increased Free Time for Physicians.  We estimated the value of the free time residents have under an hours limitation policy based on an estimate that the current workweek for residents is 90-100 hours (Wells 1992), hence the gain is from 10 to 20 hours; we monetize this, using as a lower bound an average annual salary of $21,000 in 1992 inflated to 2002 using the BLS employment cost index for civilian hospital wages and salaries; as an upper bound we use one quarter of the average net income of U.S.physicians and we average these two for our expected value.

· Indirect Benefits: Improved Medical Care.  We assume no reduction in medical errors.

· Social Welfare Losses: Efficiency Losses from Regulatory Costs.  All industry compliance costs are presumed to be roughly equivalent to an excise tax, i.e., raising prices and reducing demand/output correspondingly. We therefore multiply these costs times the marginal excess burden associated with output taxes, using 21% (15%, 28%) as the expected value of MEB (see Table B-1 for details of how MEB is calculated).

These computations resulted in an estimated regulatory cost of $106 million (50, 416) and quality of life benefits of $80 million ($39, $131).
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Appendix A. Evidence Tables
Appendix B. Search Strategies 
Database: Ovid Medline <1975-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	1
	medical staff, hospital/ or exp "internship and residency"/
	47716 

	2
	(intern$1 or internship$ or resident$1 or residency).ti.
	24369 

	3
	work schedule tolerance/ or "personnel staffing and scheduling"/ or workload/
	26546 

	4
	(1 or 2) and 3
	2888 

	5
	(regulat$ or statut$ or restrict$ or limit$).mp.
	2177303 

	6
	4 and 5
	608 

	7
	..l/ 6 lg=en
	584 

	8
	..l/ 7 yr=1975-2004
	206 

	9
	..l/ 7 yr=2005-2010
	343 


Database: CINAHL <1975-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	# 
	Query 
	Limiters/Expanders 
	Results 

	S9 
	S5 and S6 
	Limiters - English Language; Published Date from: 20050101-20101231 
Search modes - Find all my search terms 
	132 

	S8 
	S5 and S6 
	Limiters - English Language; Published Date from: 19750101-20041231 
Search modes - Find all my search terms 
	33 

	S7 
	S5 and S6 
	Search modes - Find all my search terms 
	180 

	S6 
	regulat* or statut* or restrict* or limit* 
	Search modes - Find all my search terms 
	150368 

	S5 
	S3 and S4 
	Search modes - Find all my search terms 
	944 

	S4 
	(MH "Personnel Staffing and Scheduling+") OR (MH "Workload") OR (MH "Workload Measurement") OR (MH "Flexible Scheduling") 
	Search modes - Find all my search terms 
	24226 

	S3 
	S1 or S2 
	Search modes - Find all my search terms 
	18780 

	S2 
	TI intern or interns or interrnship or resident or residents or residency 
	Search modes - Find all my search terms 
	10524 

	S1 
	(MH "Medical Staff, Hospital+") OR (MH "Internship and Residency") OR (MH "Interns and Residents") 
	Search modes - Find all my search terms 
	11469


Database: ISI Web of Science <1975-2004>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	# 3
	9 
	#2 AND #1 

Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=1975-2004 

	# 2
	12,236 
	(ts=(work* AND hour*)) AND Language=(English) 

Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=1975-2004 

	# 1
	441 
	(ts=("medical residen*")) AND Language=(English) 

Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=1975-2004 


Database: ISI Web of Science <2005-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	# 3
	35 
	#2 AND #1 


Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=2005-2010 

	# 2
	10,048 
	(ts=(work* AND hour*)) AND Language=(English) 

Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=2005-2010 

	# 1
	312 
	(ts=("medical residen*")) AND Language=(English) 

Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=2005-2010 


Database: Lexis-Nexis <1975-2004>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

[((("medical residen*" AND work* and hour*) or libby zion) and Date(geq(1975) and leq(2004)))

(158)

Database: Lexis-Nexis <2005-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

[((("medical residen*" AND work* and hour*) or libby zion) and Date(geq(2005) and leq(2010)))]

(110)

Database: PAIS <1975-2004>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	S2
	libby AND zionLimits applied
	PAIS
	0*

	S1
	all("medical residen*")Limits applied
	PAIS
	1*


Database: PAIS <2005-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	Set 
	Search
	Databases 
	Results 
Press the Escape key to close 

*Represents the approximate result count without duplicates.

	S2
	libby AND zionLimits applied
	PAIS
	0*

	S1
	all("medical residen*")Limits applied
	PAIS
	2*


Database: Dissertation Abstracts <1975-2004>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	S4
	("medical residen*" AND (work* AND hour*)) OR (libby AND zion)Limits applied
	ProQuest Dissertations & Theses (PQDT)
	73*

	S3
	libby AND zionLimits applied
	ProQuest Dissertations & Theses (PQDT)
	17*

	S2
	work* AND hour*Limits applied
	ProQuest Dissertations & Theses (PQDT)
	33396*

	S1
	"medical residen*"Limits applied
	ProQuest Dissertations & Theses (PQDT)
	119*


Database: Dissertation Abstracts <2005-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	Set 
	
	
	

	S7
	(libby AND zion) OR ("medical residen*" AND "work* hour*")Limits applied
	ProQuest Dissertations & Theses (PQDT)
	215*

	S6
	"medical residen*" AND "work* hour*"Limits applied
	ProQuest Dissertations & Theses (PQDT)
	133*

	S5
	"work* hour*"Limits applied
	ProQuest Dissertations & Theses (PQDT)
	7129*

	S4
	"medical residen*" AND (work* AND hour*)Limits applied
	ProQuest Dissertations & Theses (PQDT)
	752*

	S3
	libby AND zionLimits applied
	ProQuest Dissertations & Theses (PQDT)
	87*

	S2
	work* AND hour*Limits applied
	ProQuest Dissertations & Theses (PQDT)
	192018*

	S1
	"medical residen*"Limits applied
	ProQuest Dissertations & Theses (PQDT)
	849*


Database: Books in Print <1975-2004>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	QUERY
	# OF RESULTS

	kt="medical" and kt="residen$" and kw="work$" and kw="hour$" and py>=1975 and py<=2004 and la=english
	4

	kt="libby" and kt="zion" and py>=1975 and py<=2004 and la=english
	7

	kt="medical" and kt="residen$" and kw="work$" and kw="hour$" and py>=1975 and py<=2004 and la=english or kt="libby" and kt="zion" and py>=1975 and py<=2004 and la=english
	11


Database: Books in Print <2005-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

	QUERY
	# OF RESULTS

	kt="medical" and kt="residen$" and kw="work$" and kw="hour$" and py>=2005 and py<=2010 and la=english
	3

	kt="libby" and kt="zion" and py>=2005 and py<=2010 and la=english
	7

	kt="medical" and kt="residen$" and kw="work$" and kw="hour$" and py>=2005 and py<=2010 and la=english or kt="libby" and kt="zion" and py>=2005 and py<=2010 and la=english
   
	9


Database: Health Affairs <1975-2004>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

Searching journal content for medical residen* work* hour* (all words) in full text, from Jan 1981 through Dec 2004. 

Displaying results: 265

Database: Health Affairs <2005-2010>

Search Strategy #1ALL: rdhr

-------------------------------------------------------------------------------- 

Searching journal content for medical residen* work* hour* (all words) in full text, from Jan 2005 through Dec 2010.

Displaying results: 148

Appendix C. Web Sites Used in P-8 Literature Search

Health Law/Regulation Web Sites  

We began searching at Web sites known to specialize in health law and regulation generally or specific topics included in this review: 

· American Health Lawyers Association

http://www.healthlawyers.org/template.cfm?Template=/Ecommerce/ProductDisplay.cfm&ProductID=16555 

· Findlaw.com—health law 

http://www.findlaw.com/01topics/19health/index.html (no documents found)

· Health Care Compliance Association

http://www.hcca-info.org/ (no documents found)

· HealthHippo

http://hippo.findlaw.com/hippohome.html (no documents found) 

· National Health Care Anti-fraud Association (NHCAA)

http://www.nhcaa.org/ (no documents found – member-only site)

Health Industry Trade Organizations

Health Professionals Regulation

For health professionals regulation, we searched the following industry and state agency trade organization Web sites:

General 

· Federation of State Medical Boards (FSMB) 

http://www.fsmb.org/ (no documents found)

Physicians/Dentists

· American Medical Association (AMA) 

http://www.ama-assn.org/ (no documents found—member-only site)

· American College of Physicians/American Society of Internal Medicine (ACP-ASIM)

http://www.annals.org/cgi/content/full/123/7/512?ck=nck 

· American Dental Association (ADA)

http://www.ada.org/ (no documents found—member-only site)

Midlevel Practitioners


· American Academy of Physician Assistants (AAPA)

http://www.aapa.org/ (no documents found)

· American Optometric Association

http://www.aoanet.org/ (no documents found)

· American College of Nurse Practitioners (ACNP)

http://www.nurse.org/acnp/ (no documents found)

· American Association of Nurse Anesthetists (AANA)

http://www.aana.com/ (no documents found)

· American College of Nurse-Midwives (ACNM)

http://www.midwife.org/ (no documents found)

Mental Health

· Policy Information Exchange PIE Online

http://mimh200.mimh.edu/mimhweb/pie/ (no documents found) 

· American Psychiatric Association

http://www.psych.org/ (no documents found)

· American Psychological Association (APA) 

http://www.apa.org/ (no documents found)

· American Managed Behavioral Healthcare Association (AMBHA)

http://www.ambha.org/ (no documents found)

· National Alliance for the Mentally Ill (NAMI) 

http://www.nami.org/ (no documents found)

Other Allied Health

· American Nurses Association (ANA) 

http://www.nursingworld.org/ (no documents found)


· American Pharmaceutical Association (APA)

http://www.aphanet.org/ (no documents found)


State Agency Trade Organizations and Research Centers 

For state agency trade organizations and health policy research centers specializing in state health policy issues not accounted for above, we searched the following Web sites:

Executive branch

· National Governors Association (NGA)

http://www.nga.org/ (no documents found)


· National Association of State Budget Officers (NASBO) 

 http://www.nasbo.org/ (no documents found)

· Association of State and Territorial Health Officers (ASTHO) 

http://www.astho.org/ (no documents found)

· National Association of Health Data Organizations (NAHDO) 

http://www.nahdo.org/default.asp (no documents found)

· National Association of State Auditors, Comptrollers and Treasurers (NASACT)

http://www.nasact.org/ (no documents found)

Legislative branch

· National Conference of State Legislatures (NCSL)

http://www.ncsl.org/ (no documents found)

· Council of State Governments (CSG)

http://www.csg.org/csg/default (no documents found)

· National Academy of Public Administration (NAPA)

http://www.napawash.org/ (no documents found)

State Health Policy Research Centers

· National Academy of State Policy

http://www.nashp.org/ (no documents found)

· Pew Center on the States

http://www.stateline.org/ (no documents found)

· State Health Policy Web Portal Group

http://www.hpolicy.duke.edu/cyberexchange/Whatstat.htm#States 

Rather than search 50 individual sites, we queried by e-mail the directors of all centers included in this group for relevant reports/studies their centers had conducted or that had been conducted by agencies in their states

Health Care/Health Policy Consulting Firms  

For major health care/health policy consulting firms, we searched the following sites. Some of these specialize in human resource consulting, but were included in the event they had done industry-wide studies of regulatory costs:

· Buck Consultants Inc.

http://www.buckconsultants.com/ (no documents found)

· Deloitte & Touche 

http://www.deloitte.com/vs/0%2C1616%2Csid%25253D2000%2C00.html (no documents found)

· Ernst & Young LLP

http://www.ey.com/global/content.nsf/US/Home (no documents found)

· Hewitt Associates LLC 

http://www.hewitt.com/ (no documents found)

· Milliman USA Inc.

http://www.milliman.com/ (no documents found)
 

· PricewaterhouseCoopers LLP

http://www.pwcglobal.com/ (no documents found)

· Towers Perrin

http://www.towers.com/towers/default.asp (no documents found)

· Watson Wyatt Worldwide

http://www.watsonwyatt.com/ (no documents found)

Health Policy Research Organizations

.  For major health policy research organizations, including “think tanks” and some advocacy groups, we searched the following sites:

· Abt Associates

http://www.abtassoc.com/ (no documents found)

· Alliance for Health Reform

http://www.allhealth.org/ (no documents found)

· AcademyHealth

      http://www.academyhealth.org/index.html (no documents found)  

· The Advisory Board Company

http://www.advisoryboardcompany.com/ (no documents found – member-only site)       

· American Enterprise Institute (AEI)

http://www.aei.org/ (no documents found)

· Battelle

http://www.battelle.org/ (no documents found)

· Brookings Institution

http://www.brook.edu/ (no documents found)

· Cato Institute 

· http://www.cato.org/ (no documents found)

· Center for Budget and Policy Priorities (CBPP)

http://www.cbpp.org/ (no documents found)

· Center for Health Affairs (Project HOPE)

http://www.projecthope.org/ (no documents found)

· Center for Health Care Strategies (CHCS)

http://www.chcs.org/ (no documents found)

· Center for Study of Health Systems Change (CSHSC)

http://www.hschange.com/ (no documents found)

· Employee Benefits Research Institute (EBRI)

http://www.ebri.org/ (no documents found)

· Heritage Foundation 

http://www.heritage.org/ (no documents found)

· Institute of Medicine (IOM) 

http://www.iom.edu/ (no documents found)

· Lewin Group

http://www.Quintiles.com/Specialty_Consulting/The_Lewin_Group/default.htm (no documents found)

· Mathematica Policy Research (MPR)

http://www.mathematica-mpr.com/HEALTH.HTM (no documents found)

· National Bureau of Economic Research (NBER)

http://www.nber.org/ (no documents found)

· National Health Policy Forum 

http://www.nhpf.org/ (no documents found)

· RAND Health

http://www.rand.org/health_area/ (no documents found)

· Research Triangle Institute (RTI)

· http://www.rti.org/ (no documents found)

· Urban Institute 

http://www.urban.org/publications/407308.html 

Major Health Policy Foundations.  For major health policy foundations, we searched the following sites:

· California Healthcare Foundation

http://www.chcf.org/ (no documents found)

· Commonwealth Fund

http://www.cmwf.org/ (no documents found)

· Robert Wood Johnson Foundation

http://www.healthaffairs.org/RWJ/Rogers.pdf 

· Henry J. Kaiser Family Foundation

http://www.kff.org/ (no documents found)

· United Hospital Fund

http://www.uhfnyc.org/ (no documents found)
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