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Abstract 

 
In the latter half of the 20th century efforts to improve medical care became 
known as the quality movement. Although these efforts were often touted as 
“evidence-based”, the evidence was often weak or nonexistent. We review the 
history of the quality movement. Although patient-centered outcomes were 
initially examined, these were replaced with surrogate markers. Many of the 
surrogate markers were weakly or non-evidence based interventions. 
Furthermore, the surrogate markers were often “bundled”, some evidence-based 
and some not. These guidelines, surrogate markers and bundles were rarely 
subjected to beta testing, and when carefully scrutinized, rarely correlated with 
improved patient-centered outcomes. Based on this lack of improvement in 
outcomes, the quality movement has not improved healthcare. Furthermore, the 
quality movement will not likely improve clinical performance until recommended 
or required interventions are tested using randomized trials.  
 

Introduction 
 
The quality movement has been touted as improving patient care at lower costs. 
However, there are very little data available that “clinically meaningful” outcomes 
have improved as a result of the quality movement. This manuscript will examine 
some of the major quality improvement efforts (Table 1).  
 
Table 1. Major quality programs examined in this manuscript. 
 

 
 
In addition, the manuscript will point out that some of the key issues with quality 
improvement measures particularly relevant to pulmonary/critical care physicians 
such as pneumococcal vaccination in adults, ventilator-associated pneumonia 
(VAP) and central line associated bloodstream infection (CLABSI) bundles. 
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Early History of the Quality Movement 

 
Origins of the quality-of-care movement can be traced back to the nineteenth 
century. An early study assessing the efficacy of hospital care was the work of 
the British nurse, Florence Nightingale (1). She reported that the hospital in 
Scutari during the Crimean War had an exceedingly high mortality rate.  
 
In 1910, Flexner issued a critical report of the U.S. medical educational system 
and called for major reforms. In addition to reforms in education, the report called 
for full time faculty who held appointments in a teaching hospital with adequate 
space and equipment (2). Shortly after the Flexner report, Codman developed 
the medical audit, a process for evaluating the overall practice of a physician 
including the outcomes of surgery (3).  
 
A survey conducted by the American College of Surgeons of 700 hospitals in 
1919 concluded that few were equipped to provide patients with even a minimal 
level of quality of care. The College went on to establish a program of minimum 
hospital standards (4). Later the program was transferred to the Joint 
Commission on Accreditation of Hospitals (now the JCAHO or Joint 
Commission). However, the Joint Commission was largely ineffective until 1965. 
At that time, the Joint Commission became one of the most powerful accrediting 
groups through its role in certifying eligibility for receipt of federal funds from 
Medicare and Medicaid. 
 
As the role of government in paying for medical care has grown, so has the 
demand for assurance of the quality of the healthcare services. In the mid-1960s, 
utilization review activities were required to receive reimbursement for in-patient 
services from Medicare and Medicaid. Despite utilization review, increasing 
concern for accountability in healthcare arose from two sources. One was the 
consumer movement (5). This was fueled by continual reports of variation in 
services offered by different physicians and by different health care institutions. 
Usually the reports implied or stated that the care was substandard. The second 
was a dramatic increase in medical malpractice suits further eroding the public 
confidence in the medical profession.  
 
The most common definition of quality of care used in the later twentieth century 
was authored by Donabedian in 1966 (6). He identified three major foci for the 
evaluation of quality of care- outcome, process and structure. Outcome referred 
to the condition of the patient and the effectiveness of healthcare including 
traditional outcome measures such as morbidity, mortality, length of stay, 
readmission, etc. Process of care represented an alternative approach which 
examined the process of care itself rather than its outcomes. These processes 
are often referred to as surrogate markers. The structural approach involved 
examining the physical aspects of health care, including buildings, equipment, 
and supplies.  
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Joint Commission (JCAHO) 

 
The structural approach was often emphasized in the Joint Commission surveys 
in the 1960’s and 70’s. Beginning in the 1970’s the Joint Commission began to 
address outcomes by requiring hospitals to perform medical audits. However, the 
Joint Commission soon realized that the audit was “tedious, costly and 
nonproductive” (7). Efforts to meet audit requirements were too frequently “a 
matter of paper compliance, with heavy emphasis on data collection and few 
results that can be used for follow-up activities. In the shuffle of paperwork, 
hospitals often lost sight of the purpose of the evaluation study and, most 
important, whether change or improvement occurred as a result of audit”. 
Furthermore, survey findings and research indicated that patient care and clinical 
performance had not improved (7).  
 
In response to the ineffectiveness of the audit and the call to improve healthcare, 
the Joint Commission introduced a new quality assurance standard in 1980. The 
standard consisted of five elements: 
 

 The integration or coordination of all quality assurance activities into a 
comprehensive program; 

 A written plan for the program; 
 A problem-focused approach to review; 
 Annual reassessment of the program; 
 Measurable improvement in patient care or clinical performance.  

 
Hospitals complied with most aspects of these five elements. Over 90% had a 
written plan, annual reassessment, and integration of the quality assurance 
activities under the hospital administration by mid-1982 (8). However, the other 
elements remained largely ignored. Physician involvement was often perfunctory 
either because of their reluctance to be involved or because of hospital 
administration reluctance to have them involved. Hospital boards and 
administrators had little idea of which problems were most important and little 
idea of how to proceed with evaluation and interpretation of the results. Given 
these limitations it is not surprising that data demonstrating measurable 
improvement in patient care was lacking.  
 
A number of superficial name changes occurred over the next few years. These 
included quality improvement, total quality improvement, risk management, 
quality management and total quality improvement. Although each was touted as 
an improvement in quality assurance, none were fundamentally different than the 
original concept and none demonstrated a convincing improvement in any 
patient-centered outcomes.  
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Institute of Healthcare Improvement (IHI) 
 
Recognizing weaknesses in the Joint Commission processes, private 
organizations attempted to develop programs that enhanced quality. One was 
the Institute for Healthcare Improvement (IHI). Founded by Donald Berwick in 
1989, IHI was quite successful in attracting funding from a number of charitable 
organizations such as Kaiser Permanente Community Benefit, the Josiah Macy, 
Jr. Foundation, the Rx Foundation,the MacArthur Foundation, the Robert Wood 
Johnson Foundation, the Bill & Melinda Gates Foundation, the Health 
Foundation, and the Izumi Foundation. Additional funding was obtained from 
insurance companies such as the Blue Cross and Blue Shield Association, the 
Cardinal Health Foundation, the Aetna Foundation, the Blue Shield of California 
Foundation. Some pharmaceutical funding was also obtained from Baxter 
International, Inc. and the Abbott Fund. In addition, through the IHI “Open 
School” many hospitals, both academic and private, supported IHI activities. 
These included the Mayo Clinic, Banner Good Samaritan Medical Center, St. 
Joseph's Hospital and Medical Center, the University of Arizona Medical Center, 
the University of Colorado at Denver, and University of New Mexico - 
Albuquerque (9).  
 
Under Berwick’s leadership, IHI launched a number of proposals to improve 
healthcare. A noteworthy initiative from the IHI was the 18 month 100,000 Lives 
Campaign which began in January 2005. This campaign encouraged hospitals to 
adopt six best practices to reduce harm and deaths. The interventions included 
deployment of rapid response reams, a medication reconciliation process, 
interventions for acute myocardial infarction, a central line management process, 
administering antibiotics at a specific time to prevent surgical site infections, and 
using a ventilator protocol to minimize ventilator associated-pneumonia. Review 
of the evidence basis for at least 3 of these interventions reveals fundamental 
flaws. A large cluster-randomized, controlled trial demonstrated that medical 
response teams greatly increased medical response team calling, but did not 
substantially affect the incidence of cardiac arrest, unplanned ICU admissions, or 
unexpected death (10). Furthermore, the interventions to prevent central line 
infections and ventilator-associated pneumonia were either non- or weakly 
evidence-based and unlikely to improve patient outcomes (11,12) 
 
Despite these limitations, IHI announced in June 2006 that the campaign 
prevented 122,300 avoidable deaths (13). Interestingly, the methodology and 
sloppy estimation of the number of lives saved were pointed out by Wachter and 
Pronovost (14), in the Joint Commission’s Journal of Quality and Safety. IHI 
failed to adjust their estimates of lives saved for case-mix which accounted for 
nearly three out of four "lives saved." The actual mortality data were supplied to 
the IHI by hospitals without audit, and 14% of the hospitals submitted no data at 
all. Moreover, the reports from even those hospitals that did submit data were 
usually incomplete. The most striking example of this is the fact that the IHI 
announcement of lives saved in 18 months was based on submissions through 
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March, not June, 2006, accounting for only 15 months. The final three months 
were also extrapolated from hospitals’ previous submissions. Although not 
reported by IHI, it seems likely that there were even more missing data beyond 
that described above. One important confounder is the fact that the campaign 
took place against a background of declining inpatient mortality rates (14). 
Whether this decline was a result of some of the quality improvement efforts 
promoted by IHI and others or other factors is unclear. Undeterred, the IHI 
proceeded with the 5,000,000 Lives Campaign claiming that over 80% of US 
hospitals were participants (15). However, this campaign ended in 2008 and was 
apparently not successful (16). Although IHI promised to publish results in major 
medical journals, a literature search revealed no published outcomes.  
 

Department of Veterans Affairs (VA) 
 
The Department of Veterans Affairs (VA) has played a pivotal role in the quality 
movement. Although VA hospitals have been required to be Joint Commission 
approved since the Regan Administration, the quality movement began with the 
appointment of Kenneth W. Kizer as the VA's undersecretary of health in 1994. 
An emergency room physician, Kizer was Director of California Emergency 
Medical Services, Chief of Public Health for California and Director of the 
California Department of Health Services before coming to the VA (18).  
Kizer mandated several interventions. One was the installation and utilization of 
an electronic healthcare record. The second was a set of performance measures 
which became known as the chronic disease indicators (19). In order to 
encourage performance of these interventions, Kizer initiated pay-for-
performance, not to the doctors and nurses doing the interventions, but to the top 
administration of the hospital. The focus changed from meeting the needs of the 
patient to meeting the performance measures so the administrators could receive 
their bonuses. From 1994 to 2000 nearly all the performance measures 
improved. Three improved dramatically-pneumococcal vaccination, annual 
measurement of hemoglobin A1C, and smoking cessation (19). However, the 
evidence basis that these interventions improved patient outcomes was 
questionable (20). Furthermore, there was no outcome data such as morbidity, 
mortality, admission rates, length of stay, etc. that supported the contention that 
the health of veterans improved.  
 
Although politics forced Kizer’s resignation in 1999, he was followed by his 
deputy, Thomas L. Garthwaite and eventually by his Chief Quality and 
Performance Officer, Jonathan B. Perlin. Perlin realized that outcome data was 
needed and promised that this would be forthcoming. On August 11, 2003 at the 
First Annual VA Preventive Medicine Training Conference in Albuquerque, NM, 
Perlin claimed that the increase in pneumococcal vaccination saved 3914 lives 
between 1996 and 1998 (21) (For a copy of the slides used by Perlin click here). 
Furthermore, he claimed pneumococcal vaccination resulted in 8000 fewer 
admissions and 9500 fewer days of bed care between 1999 and 2001. However, 
this data was not measured but based on extrapolation from a single, non-
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randomized, observational study (22). Although no randomized study examining 
patient outcomes with the 23-polyvalent pneumococcal vaccine has been 
performed, other studies do not support the efficacy of the vaccine in adults (23-
25). Furthermore, there was an overall downward trend in hospital admissions. 
The reduction in hospital admissions for pneumonia appeared to be nothing more 
than part of this trend since the number of outpatient visits for pneumonia 
increased (26). 
 

Institute of Medicine (IOM) 
 
The Institute of Medicine (IOM) is a non-profit, non-governmental organization 
founded in 1970, under the congressional charter of the National Academy of 
Sciences (27). Its purpose is to provide national advice on issues relating to 
biomedical science, medicine, and health, and its mission to serve as adviser to 
the nation to improve health.  
 
The IOM attracted little attention until publication of “To Err is Human” in 1999 
(28). This report was authored by the IOM’s committee on quality of health care 
in America whose members included Donald Berwick from the Institute of 
Healthcare Improvement and Mark Chassin, now president and chief executive 
officer of the Joint Commission. The report estimated that 44,000 to 98,000 
deaths occur annually in the US due to medical errors. It was presented with 
drama and an assertion of lack of previous attention. This was followed by a plea 
to the medical profession to remember its promise to "do no harm" and that "at a 
very minimum, the health system needs to offer that assurance and security to 
the public." The clear implication was that doctors were killing their patients at a 
terrible rate and needed oversight and direction. The Clinton administration 
clearly heard this message and issued an executive order instructing government 
agencies that conduct or oversee health-care programs to implement proven 
techniques for reducing medical errors, and creating a task force to find new 
strategies for reducing errors. Congress soon launched a series of hearings on 
patient safety, and in December 2000 it appropriated $50 million to the Agency 
for Healthcare Research and Quality to support a variety of efforts targeted at 
reducing medical errors. 
 
Examination of the two studies on which the IOM based their mortality estimates 
both came from the Harvard School of Public Health where Harvey Fineberg, 
president of the IOM, had been dean. The higher estimate was based on a 1991 
study published in the New England Journal of Medicine (29). In this study, 
30,121 medical records from 51 randomly selected acute care hospitals in New 
York State were reviewed. Population estimates of injuries were made. To do this 
the records were screened by trained nurses and medical-records analysts; if a 
record was screened as positive for a potentially adverse event, two physicians 
independently reviewed the record. The second study on which the lower 
mortality estimate was made was published in Medical Care in 2000 (30). The 
same group from the Harvard School of Public Health used a similar strategy and 
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examined 15,000 records from acute care hospitals in Utah and Colorado from 
1992.  
 
Although examples were given of what constituted an adverse event and whether 
it was due to negligence, it is “difficult to judge whether a standard of care has 
been met” leading to a “relatively low level of reliability…” according to the first 
article.  In both articles, negligence remained undefined which ultimately means 
that the determination of negligence relied on judgment. Unexplained is why the 
second article showed deaths due to negligence in Utah and Colorado at half the 
rate of New York.  
 
Hofer et al. (31) examined medical errors in large part as a response to “To Err is 
Human” and the Harvard School of Public Health studies on which the IOM 
based their mortality estimates. They made four principal observations. “First, 
errors have been defined in terms of failed processes without any link to 
subsequent harm. Second, only a few studies have actually measured errors, 
and these have not described the reliability of the measurement. Third, no 
studies directly examine the relationship between errors and adverse events. 
Fourth, the value of pursuing latent system errors (a concept pertaining to small, 
often trivial structure and process problems that interact in complex ways to 
produce catastrophe) using case studies or root cause analysis has not been 
demonstrated in either the medical or nonmedical literature”. 
 

Patient Safety 
 
The IOM report, “To Err is Human”, resulted in yet another name change for the 
quality movement, the patient safety movement. An article in JAMA by Leape, 
Berwick and Bates (32) in 2005 entitled “What Practices Will Most Improve 
Safety? Evidence-Based Medicine Meets Patient Safety” examined what the 
authors considered evidence-based practices that might improve patient safety. 
They examined patient safety targets and listed patient safety practices to reduce 
or eliminate any adverse outcomes. The evidence of each practice was graded 
greatest, high, medium, low and lowest. Unfortunately, mistakes were made and 
some would disagree with the strength of evidence. For example, the ventilator 
bundle from 2011 used by IHI lists 5 interventions:  
 

 Elevation of the Head of the Bed  
 Daily "Sedation Vacations" and Assessment of Readiness to Extubate  
 Peptic Ulcer Disease Prophylaxis  
 Deep Venous Thrombosis Prophylaxis  
 Daily Oral Care with Chlorhexidine 

 
However, in their JAMA article the intervention with the greatest evidence for 
prevention of ventilator-associated pneumonia was continuous aspiration of 
subglottic secretions. Semirecumbent positioning and elective decontamination 
of the digestive tract were listed as having a high strength of evidence. 
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Continuous oscillation was listed as medium strength evidence. Use of sucralfate 
was listed as lowest strength of evidence. Sedation vacations and oral care with 
chlorhexidine were not listed. Deep venous prophylaxis was listed as prevention 
of venous thromboembolism, which it clearly does but does not reduce mortality 
or prevent pneumonia (33). Peptic ulcer disease prophylaxis with H2 antagonists 
was listed as medium strength of evidence. The possibility that H2 antagonists 
might increase pneumonia rather than prevent it was not raised (34).  
 
Similarly, practices listed in the 2005 JAMA article to prevent central line-
associated bloodstream infection listed antibiotic-impregnated catheters (greatest 
strength of evidence); chlorhexidine, heparin and catheter tunneling (lower 
strength of evidence); and routine antibiotic prophylaxis and changing catheters 
routinely (lowest strength of evidence). However, the IHI central line bundle 
include:  
 

 Hand Hygiene  
 Maximal Barrier Precautions Upon Insertion  
 Chlorhexidine Skin Antisepsis  
 Optimal Catheter Site Selection, with Avoidance of the Femoral Vein for 

Central Venous Access in Adult Patients  
 Daily Review of Line Necessity with Prompt Removal of Unnecessary 

Lines 
 
Although disagreement about the level of evidence may be appropriate, the IHI 
bundles are clearly discordant with the evidence basis of the interventions as 
listed in the JAMA article. Furthermore, IHI mixed practices with various levels of 
evidence into a single bundle and encouraged the performance of all in order to 
receive “credit” for compliance with the bundle.  
 

Department of Health and Human Services (HHS) 
 
When Berwick became director of HHS’ Center for Medicare and Medicaid 
Services (CMS) the IHI’s bundles moved with him. With the Agency for 
Healthcare Quality and Research (AHRQ), another division of HHS, CMS 
initiated a vigorous program to prevent hospital-acquired infections backed up 
with financial penalties for noncompliance. This included bundles mixing 
practices with various levels of evidence (or no evidence) and requiring 
compliance with all to receive “credit”, or in this case, avoid financial penalties for 
noncompliance. CMS referred to this as “value-based performance”.  
 
In an increasingly familiar scenario, AHRQ issued a press release on September 
20, 2012 touting the remarkable success of the program to reduce central line-
associated bloodstream infections (CLABSIs) (35). The program “…reduced the 
rate [of CLABSI] … in intensive care units by 40 percent…saving more than 500 
lives and avoiding more than $34 million in health care costs” (35). Although the 
methodology used to determine these numbers was not stated, it seems likely 
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that it followed the model of IHI’s 100,000 Lives Campaign.  A program was 
initiated based on a dubious intervention(s)-in this case a 2 page checklist for 
central line insertion (36). Data on the incidence of infection was determined by 
billing, another form of self-reporting. The dollars and lives saved were then 
extrapolated from other publications.  
 
There are several problems with this approach. First, Meddings et al. (37) 
determined that data on self reported urinary tract infections were “inaccurate” 
and “are not valid data sets for comparing hospital acquired catheter-associated 
urinary tract infection rates for the purpose of public reporting or imposing 
financial incentives or penalties”. The authors proposed that the nonpayment by 
Medicare for “reasonably preventable” hospital-acquired complications resulted 
in this discrepancy. There is no reason to assume that data reported for CLABSI 
is any more accurate. Further evidence comes from the observation that 
compliance with most of these bundles does not appear to correlate with 
outcomes such as mortality or readmission rates (38).  
 
Second, choosing a single article which does not represent the overall body of 
evidence can be deceiving. In the pneumococcal vaccine example cited earlier, 
Perlin chose the only article to show a beneficial effect of the 23-polyvalent 
pneumococcal vaccine in adults (22). Most reviews and meta-analyses do not 
support the vaccine’s efficacy (23-25).  
 
Third, many of the articles used for calculation of the mortality and cost savings 
are not risk adjusted. It may seem obvious, but saying that CLABSIs are 
associated with higher mortality and costs is not the same as saying the mortality 
and costs were caused by the CLABSI. Central lines are placed in sicker, more 
unstable patients and their underlying disease and not the CALBSI could account 
for the higher mortality and costs. These extrapolated conclusions are not the 
same as measurement of the mortality and costs in carefully planned and 
controlled randomized trials.  
 

Discussion 
 
Review of the quality movement reveals a dizzying array of pseudo-regulatory 
organizations and ever-changing programs and guidelines. The National 
Guidelines Clearinghouse lists in excess of 15,000 guidelines (39). This 
explosion of directives appears to undergo little to no oversight with no checks to 
ensure that these guidelines are evidence-based. 
 
This manuscript reviewed some of the more prominent programs to improve 
healthcare and have found them sadly wanting (Table 1). Overall the science has 
been poor and evidence of improvement in patient outcomes lacking. It is unclear 
if the present programs have improved on the tedious, costly and nonproductive 
medical audits of the 1970’s (7). Like the audits, present quality programs appear 
to be more a matter of paper compliance. In the shuffle of paperwork, hospitals 
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and regulatory agencies seem to have lost sight of that the purpose is to improve 
healthcare and not fulfill a political or financial goal.  
 
As hospitals struggle to decrease complication rates in order to receive better 
reimbursement for “value-based performance” several likely strategies may 
evolve. One is to lie about the data. According to Meddings (37) this is apparently 
happening with urinary tract infections and clearly was happening with ventilator-
associated pneumonia (12). The accuracy of the data submitted by a hospital’s 
quality manager, under intense scrutiny from the CEO or board to demonstrate 
the hospital’s success in quality improvement, is rarely questioned if it shows an 
improvement. This may be particularly true now that many CEOs and managers 
are operating under incentive systems that tie bonuses to quality performance 
(14). Tying hospital reimbursement may induce similar discrepancies. Another 
rather obvious strategy to increase reimbursement would be to prevent 
complications by not performing interventions such as urinary tract catheters or 
central lines. Whether this is happening is not clear but seems likely. It is also 
unclear whether this will be beneficial or harmful to patients.  
 
It is difficult to argue that a complication might be good for a patient. However, 
some of the hospital-acquired infections and readmission rates correlate with 
improved mortality (38). The reason for this is not clear but could represent a 
minor complication of what are best practices that benefit the majority of patients.  
 
According to Patrick Conway, CMS Chief Medical Officer and Deputy and 
Administrator for Innovation and Quality, CMS will be reorienting and aligning 
measures around patient-centered outcomes (40). Readmission rates for certain 
disorders are already part of CMS’ formula for reimbursement adjustments based 
on readmissions for COPD will begin in 2014. It is unclear at this juncture if other 
traditional outcome measures such as mortality, morbidiy, hospital length of stay 
and cost will also be considered. These would likely be an improvement over the 
“value-based performance” measures, many of which either do not or inversely 
correlate with outcomes.  
 
The explosion in the number of groups attempting to improve quality and safety 
raises the question of how should target practices be selected. It is unclear if 
private organizations be setting a national agenda for change. The 100,000 Lives 
Campaign allowed IHI to receive credit for many things that would have 
happened anyway (14). The campaign created a landslide of “brand recognition” 
for IHI, and undoubtedly led to substantial new revenues and philanthropic 
dollars. A conflict (or, at very least, appearance of conflict) is unavoidable. A 
federal agency or regulator would not be vulnerable to such concerns. 
 
Professional organizations need to do their part in improving the quality of 
medical care. Many, if not most, professional organizations have rushed to 
publish guidelines. Unfortunately, the evidence basis for these guidelines have 
been little better than the IHI, Joint Commission or IOM’s recommendations. Lee 
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and Vielemeyer (41) found that only 14% of the Infectious Disease Society of 
America (IDSA) guidelines are based on level I evidence (data from >1 properly 
randomized controlled trial). Much of this 14% and the 86% that are below level I 
evidence will eventually be proven wrong (42,43). It is doubtful that other medical 
societies are performing much better.  
 
Medical journals also need to do their part. Reviewers and editors need to 
evaluate manuscripts regarding “quality medical care” with the same scientific 
skepticism applied to other articles. Randomized trials should not only be applied 
to diagnostic and therapeutic interventions but just as vigorously applied to 
formulation and implementation of guidelines and other interventions designed to 
improve medical care quality. Too often interventions based on either weak or no 
evidence become ingrained in medical practice when papers with questionable 
methods and/or outcomes are published. Journals should not allow authors to 
call an intervention as improving quality of medical care without definition of 
quality and without accompanying demonstration of an improvement in patient-
centered outcomes.  
 
Lastly, physicians need to do their part. Physicians should reevaluate their 
participation and financial support of medical societies that author or support 
non- or weakly evidenced guidelines. They should oppose quality programs 
introduced into medical practice that are not based on level I evidence (at least 
one randomized trial). That the IHI was able to introduce a program such as the 
100,000 Lives Campaign into hospital practice based on weak or non-evidence 
based interventions such as rapid response teams, central-line insertions 
guidelines and ventilator-associated guidelines is disturbing. That the IHI was 
able to declare that implementation of their interventions saved 123,000 lives 
based on the sloppy collection of self-reported data is equally disturbing. That 
these interventions persist to this day is perhaps most disturbing of all. As taught 
by Flexner nearly a century ago, only through application of scientific principles 
and vigorous review of interventions will the quality of medical care improve.  
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