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The Challenge of Assessing Patient Safety in America's Hospitals

Americans expect to receive the highest quality medical care in the world.  Over the past few years, the reality of this expectation has been challenged.
  Highlighting the chasm between the quality of current care and the care that Americans could have, the Institute of Medicine (IOM) issued a call to action to establish a “new health system for the 21st century” that achieves the promise of high quality medical care for Americans.  At the forefront of the quality chasm is patient safety.
  News coverage of serious medical error events and the 1999 IOM report, To Err Is Human: Building a Safer Health System,
 generated enormous public attention around the issue of patient safety within the U.S. health care system.  The IOM report estimated that a large number of Americans die each year as a result of preventable medical errors.  While the numbers have been disputed,
,
,
 there is universal agreement that action is needed to improve health care safety.  The IOM report spurred tremendous activity among health care policy makers, professional societies, accreditation organizations, business leaders, and health care providers to implement initiatives to prevent medical errors. 

Because the sentinel studies on medical errors were performed in the hospital setting, America’s hospitals are a focal point of many of the initiatives related to patient safety.  Groups such as the Agency for Healthcare Research and Quality (AHRQ), the National Forum for Health Care Quality Measurement and Reporting (NQF), and the Leapfrog Group are evaluating and putting forward proposed best practices and potential standards for health care delivery.  The Joint Commission on Accreditation of Healthcare Organizations (JCAHO), the Centers for Medicare and Medicaid Services (CMS) and other private and public organizations continue to refine their quality assessment programs.  The sheer volume of initiatives and standards in development is tremendous.

At a time when health care costs are escalating, it is important to recognize that the human and capital resource investment necessary to establish or reform systems is very significant.  Thus, consideration must be given to the complexity and diversity of U.S. hospitals when establishing standards of care to ensure resources are used wisely to benefit patient safety and quality.  Criteria for assessing patient safety would help guide the evaluation of initiatives suggested as potential standards for promoting quality and safety in America's health care system.

The Challenges of Assessing Patient Safety

Reliably and consistently assessing patient safety is important and promotes quality care.  But doing so for a diverse set of organizations and communities is extraordinarily challenging.  Hospitals are as diverse as the populations they serve.  There are academic hospitals whose primary mission is teaching the health care professionals of tomorrow and performing research to find answers to today’s medical problems.  There are tertiary care hospitals that provide high-tech, leading edge services for many previously untreatable conditions.  There are community-based hospitals that primarily serve the local community’s more “typical” inpatient hospital needs (e.g., obstetrics, community-acquired pneumonias).  The population served by these hospitals may also differ widely.  For example, there are publicly funded hospitals that serve as a safety net for those lacking private medical insurance; hospitals focusing on the elderly or children; rural hospitals that must meet all needs of its population base; and, hospitals specializing in cancer, mental health, or ophthalmology.

Another challenge in initiating programs to improve safety relates to financial resources and manpower shortages.  Hospitals differ in their sources of funding and their financial stability.  Because resources are limited, hospitals must make wise decisions about how resources are to be allocated.  Sometimes it is simply the case that one worthy objective is achieved at the potential expense of another.  Careful scrutiny of patient safety initiatives includes balancing the benefits of the initiative against resource allocation.  The good news is that there are many low-cost and low-tech changes that hospitals and health care systems can make.  When the investment costs are high, however, it is important to ensure that the science behind a proposed change is very strong and that purchasers, policy makers, and other stakeholders understand the resource implications.  Although the promise of incentives for hospitals that can successfully implement patient safety programs is certainly an important step toward building better collaboration between the purchasers of health care and America’s hospitals, the immediate resources that may be required for some initiatives may be prohibitive for many hospitals, thus precluding the promise of such collaboration.  In addition, many areas of the country are facing shortages of physicians, nurses, pharmacists, and other health professionals critical to the operations of a hospital.  These shortages create challenges for hospitals seeking to effectively implement significant new initiatives.

Thus, as new patient safety initiatives are proposed and debated they must also be evaluated.  Only if such initiatives are feasible, actually undertaken, and in fact work well will they yield optimum care outcomes.

The Need for Criteria for Assessing Patient Safety Initiatives 

The purpose of the criteria is to provide an objective means to evaluate proposed quality standards, including the focus of this paper, patient safety standards.  Criteria help address the critical questions around assessing the value, efficacy, and appropriateness of proposed standards.

The widespread publicity surrounding patient safety in this era of consumerism and patients’ rights results in tremendous political pressure to “do something.”  The IOM recommended that patient safety be included in performance standards and expectations for health care organizations.  The Quality Interagency Coordination Task Force (QuIC) established by the Clinton Administration proposed assuring that all hospitals participating in the Medicare program implement patient safety programs and that private-sector employers and employees incorporate patient safety into purchasing decisions.
  In this time of public “report cards” on hospitals and the creation of contractual requirements and incentives for hospital patient safety programs, it is critical that decision makers have the tools to carefully evaluate what is most important and effective for patient safety.  

The pressure resulting from public demands for action on patient safety issues may lead to well-intended calls for new initiatives that, while goal-worthy, may also lead to unintended results.  Past history demonstrates that public debate that occurs independently of thoughtful analysis of the medical evidence or assessment of the value of an initiative to patient outcomes can lead to well-intentioned health policy programs that result in unintended consequences.
  Within the arena of patient safety, a focus on one specific practice as “the solution” to meeting an objective may distract from evaluation of other effective ways to meet the same objective.  A shift of hospital resources and systems to fulfill a new standard may be to the detriment of other initiatives that potentially could yield even greater patient safety benefits for a given hospital.  For example, in the area of medication safety, a focus on hand-held decision support devices may overshadow a hospital’s other identified needs for more effective dispensing or medication administration systems.   It is essential that clear and compelling scientific evidence and effectiveness analysis guide proposed change.  

When considering effectiveness, it is important to recognize the resource constraints that are a very real concern in health care.  Health care costs are the subject of discussions and debate at the highest levels of government, within the health care community, among business leaders, and among consumers.  Every stakeholder in the health care system advocates for improved patient safety, but the tough decision for policy makers is to identify those changes that make the best sense given limited resources.  Cost-effectiveness studies are used by health care purchasers to evaluate the “at what cost” question.  Health care purchasers, for example, often demand the availability of cost-effectiveness studies before establishing policies on coverage for prescription drugs.
  Analogous assessments for patient safety practices would help decision makers determine the most reasonable initiatives to achieve shared patient safety objectives.

In a politically and emotionally charged atmosphere, it is important to utilize the principles of policy development during decision-making processes.  Proposed initiatives need to reflect scientific evidence and be the result of a consensus process representing relevant constituencies.  And while it is important to expect certain baseline standards of care, it is also important to provide for flexibility: often there are several equally effective ways to meet a standard’s safety objective.  Our proposed criteria are designed as a tool to assist policy decision makers, health care purchasers, and the public to carefully evaluate proposed new initiatives that may affect the health care of every American.  

Definitions
Because hospital standards in essence define public policy regarding how hospitals must operate, we define a standard as the minimum level of performance that should be expected of any hospital in America.  This definition helps fulfill one of the principles of American public policy and of the IOM's “six aims”—that of equality or equitability.  A standard of care cannot vary because of the gender, ethnicity, geographic location, or socioeconomic status of the individuals cared for by a given hospital.  For example, to apply a standard to “private” hospitals and exempt “public” hospitals from the same standard implies a different standard of care for Americans based upon ability to pay.  Similarly, standards cannot apply to one geographic region and not to others because of the implication that one region should expect a lower standard of care than the other.  Standards also must allow a sufficient degree of flexibility to enable hospitals to employ practices that are most likely to be successful in achieving the standards’ objectives.

The objectives of a standard should reflect a clinical outcome (e.g., low rate of morbidity or mortality, low rate of adverse drug events, low rate of hospital-acquired infections).  Hospital quality measures can be outcomes based, but at this point in the science, are usually measures of whether a hospital has a structure or process in place that is associated with desired outcomes.  These measures are not necessarily a measure of clinical outcomes.  For example, a quality measure may be the percentage of patients who receive a beta-blocker after a heart attack.  A high percentage suggests that the processes of care for heart attack patients are appropriate and may correlate with positive outcomes.  However, this measure does not directly assess the clinical outcome (i.e., morbidity or mortality after the event).  

A practice is a structure or process.  An example of a structure is the availability of emergency carts in every nursing unit.  An example of a process is the opening and checking of the contents of the emergency cart at the start of every nursing shift.  A patient safety practice is a type of process or structure whose application reduces the probability of adverse events resulting from exposure to the health care system across a range of diseases and procedures.
  A safety practice can be thought of as a specific tactic that can be used to achieve the objective of a patient safety standard.  Practices can be simple or complex.  Different practices can lead to the achievement of the same objective of a standard.  For example, an infection control standard may be a low rate of catheter-related bloodstream infections.  The use of maximum sterile barriers during catheter insertion and the use of antibiotic-impregnated catheters are both practices that have been shown to reduce catheter-related infections.  Thus, either practice (or both in combination) can help an organization achieve this standard.  

In this paper, we use the term “patient safety initiative” to refer to quality measures or practices that are being proposed as standards.  The universal implementation of a quality measure or safe practice essentially establishes a standard of care.  For a quality measure or practice to become a standard, a high degree of evidence must be present to demonstrate that the practice unequivocally stands above all other practices in achieving the objective of a standard.  Lacking compelling data that a singular practice is the only way to achieve a standard’s quality objective, a practice should not be construed as a standard.  In the absence of such data, the standard should allow flexibility in the practices that can be used to achieve the standard. 

Criteria

We developed the criteria under the assumption that for a practice to rise to the level of a standard, it applies to all hospitals.  There are adjunct standards that apply only to specialty care hospitals, such as those for stroke centers or oncology centers.  The specialty application of those standards should be clearly stated as such.

Our proposed criteria are consistent with the IOM’s six aims for creating an improved health care system, namely that the system be safe, effective, patient-centered, timely, efficient, and equitable (see Figure 1).

Figure 1.  Six Aims for Creating an Improved, 21st Century Health Care System2,

Safe—avoiding injuries to patients from the care that is intended to help them

Effective—providing services based on scientific knowledge to all who could benefit and refraining from providing services to those not likely to benefit (avoiding underuse and overuse, respectively)

Patient-centered—providing care that is respectful of and responsive to individual patient preferences, needs, and values and ensuring that patient values guide all clinical decisions

Timely—reducing waits and sometimes harmful delays for both those who receive and those who give care

Efficient—avoiding waste, including waste of equipment, supplies, ideas, and energy

Equitable—providing care that does not vary in quality because of personal characteristics such as gender, ethnicity, geographic location, and socioeconomic status.

In addition, safety standards (including quality measures or practices proposed for universal or widespread adoption) should meet the following four criteria.  

Figure 2.  Criteria for Standards

1.
The standard is relevant and appropriate

· Is the standard relevant (meaningful) for all hospitals and the communities that they serve?

· Does achievement of the standard reflect improved quality care? 

2.
The standard was developed using appropriate methodology

· Are the standard and its suggested implementation practice based on accepted evidence?

· Is the standard’s suggested implementation practice superior to other implementation practices?

· Were key stakeholders involved in the development of the standard?

· Did the development of the standard incorporate operational feasibility and cost-effectiveness data? 

3.
The standard can be implemented by all hospitals

· Has the standard been implemented and achieved good outcomes across numerous hospitals and hospital types? 

· Does the standard allow for appropriate flexibility in achieving the standard’s objective?

4.
The standard promotes continuous quality improvement

· Does the standard assess that outcome objectives are met?

1. The standard is relevant and appropriate.  
The safety issue addressed by the standard must be universal, that is, applicable across hospitals.  Adjunct standards for specialty hospitals must be applicable to all hospitals providing that specialized service.  For example, a standard regarding the supervision of medical students that is established for teaching hospitals applies to all teaching hospitals in America, but is not applied to non-teaching institutions.  Achievement of the standard should directly reflect improved quality care.  For example, a standard based upon volume, such as the number of surgeries performed, may allow an organization to meet or even exceed the standard, but still have poor clinical outcomes.  In this example, the standard’s objective is to ensure better outcomes of care.  Volume is suggested as a proxy for achieving this objective, but does not really measure the quality of care.  Instead, the standard could simply be stated that the hospital demonstrates good outcomes based on the risk-adjusted outcomes of care (e.g., low complication rate from the surgery).   The hospital likely will need to implement or maintain multiple good practices to achieve this standard’s objective (e.g.,  practices related to post-operative nursing care, anesthesia care, etc.)

2. The standard was developed using appropriate methodology.

The process used to develop standards must be evidence-based and gain acceptance from all stakeholders.  For standards that involve specific structures or process of care, there must be sufficient evidence that adherence to the standard leads to the desired outcomes and lack of adherence to the standard predictably leads to undesired outcomes.  First, the scientific evidence must demonstrate that the practice is effective (i.e., the practice achieves a standard’s desired quality objective).  Then, the scientific evidence must demonstrate that the practice is superior to other practices designed to achieve the standard’s quality objective.  For example, it may be true that the practice of using prophylactic antibiotic X will decrease post-surgical infection rates; however, because the practice of using prophylactic antibiotic Y will also do the same thing, one cannot advocate for antibiotic X as the universal standard for all hospitals.  Instead, the standard should define low post-surgical infection rates, which can be achieved by different hospitals using different specific practices (i.e., different, but equally appropriate antibiotic prophylaxis protocols).
A lack of consensus or acceptance from those who are impacted by the standard (e.g., those who must implement the standard, those who must abide by the standard, and those who must fund the initiatives to meet the standard) will result in failure to achieve what often are shared goals.  In designing programs for reform, one must take into account the capabilities of those who will implement the program and understand the processes necessary to affect the change.  Understanding and predicting how the world will actually behave is essential for policy development.  Thus, to minimize unintended consequences of good intentions, all key stakeholders should be involved with the development of the standard.  In particular, the involvement of individuals familiar with hospital operations is invaluable to help translate research findings into practice.  Finally, in an environment of limited resources, one must take a societal perspective on the costs of adapting certain safety standards and prioritize accordingly.  Thus, standards should be based upon operational feasibility and cost-effectiveness data from pilot studies or demonstration projects.
3. The standard can be implemented by all hospitals.  
Standards must apply to all hospitals.  Evidence must be assembled to demonstrate that the standard produces the desired outcomes in a variety of hospital settings.  For example, a practice that suggested good outcomes in a teaching hospital and its residents may not yield similar outcomes in a community hospital setting.  Thus, the specific practice may be appropriate for teaching hospitals to implement, but a different specific practice may be a more appropriate tactic for non-teaching hospitals to achieve the standard’s objective.  To avoid futile implementation efforts, particularly with the most costly initiatives, standards should be based upon not only effectiveness evidence from controlled research settings, but importantly must be pilot tested in naturalistic settings so that research outcomes can be replicated with available technologies and resources.  For example, standards that specify a particular technology based upon a research study performed with “home grown” computer systems may be difficult to apply to a wider audience that does not have the resources to develop a similar system.  Even with the commercialization of similar systems, the commercially-available system should demonstrate performance equivalent to the original research study in a naturalistic setting.  A standard based upon research performed in a setting with Master’s-prepared nurses may not be transferable to the majority of hospitals without this level of staff.  In addition, and very importantly, given the diversity of hospitals, in the absence of unqualified evidence that one practice is superior to all others, standards need to incorporate flexibility, allowing for different practices to achieve the standard.  
4. The standard promotes continuous quality improvement.  
Application of continuous quality improvement principles should be inherent in the standard.  If a standard is met, the pursuit of performance excellence and outcomes improvement should not cease.  Advocates for patient safety standards should not suggest to providers or consumers that other improvement initiatives are unnecessary simply because a specific standard is met.

With these four criteria, two “filters” are applied to evaluate practices proposed as standards:

· Is the practice feasible to be considered as a standard from an evidence perspective?

· Is the practice feasible as stated in a proposed standard for implementation?

A practice may fulfill all the evidence requirements to become a standard (i.e., has greater effectiveness in multiple hospital settings than alternative practices and has demonstrated cost-effectiveness).  However, the development team for the patient safety initiative, in converting the practice into a written standard, incorporates tightly prescriptive implementation requirements that make implementation of the initiative, as stated, untenable.  In this scenario, the practice appears to be a very good one, but the proposed standard, as stated, does not fulfill the criteria to become a standard.

Examples of Application of the Criteria

To illustrate the application of the criteria, we selected examples of practices related to three broad areas of patient safety:  medication safety, infection control, and high-risk populations.  Within each of these three broad areas, we selected three practices that have been, or have the potential to be, proposed for universal implementation.  The practices used for our examples are:

1. Medication safety (objective:  reduce adverse drug events)

a. Computerized physician order entry (CPOE) linked to clinical decision support systems (CDSS)

b. Involvement of clinical pharmacists on patient care teams

c. Use of unit dose medication distribution systems

2. Infection Control

a. Use of antibiotic prophylaxis for surgical procedures (objective:  reduce surgical infections)

b. Use of continuous aspiration of subglottic secretions (objective:  reduce hospital-acquired pneumonia in ventilator patients)

c. Use of silver alloy urinary catheters (objective:  reduce hospital-acquired urinary tract infections)

3. High-risk Populations (objective:  reduce morbidity and mortality of high-risk patients)

a. Use of intensivists to manage intensive care unit (ICU) patients 

b. Referrals based upon surgical volume for defined surgeries 

c. Use of prophylaxis interventions for prevention of deep venous thrombosis

For each example practice, we applied the criteria to determine the appropriateness of suggesting the practice as a standard for all hospitals in America.

Methods:  Because we evaluated general patient safety practices and not specific standard development initiatives, we can only apply a subset of the criteria.  We cannot evaluate the subset of criteria that relates to development aspects that occur when practices are translated into written standards as part of a patient safety initiative.  Thus, for our example practices, we apply only the first filter (is the practice feasible to be considered as a standard from an evidence perspective), but not the second filter (is the practice feasible as stated in a proposed standard for implementation).  Also, for these illustrative examples, we assume that the practices are relevant and appropriate as potential safety standards (Criterion 1) and that the practices will be appropriately incorporated into a continuous quality improvement process (Criterion 4) (i.e., we assume that these two criteria are met).  The subset of the criteria that were applied to the example practices is summarized in Figure 3.

Figure 3.  Application of Criteria to Illustrative Example Practices

1.
The standard is relevant and appropriate


· Is the standard relevant (meaningful) for all hospitals and the communities that they serve?
Assumed met

· Does achievement of the standard reflect improved quality care? 
Assumed met

2.
The standard was developed using appropriate methodology


· Are the standard and its suggested implementation practice based on accepted evidence?
Evaluated

· Is the standard’s suggested implementation practice superior to other implementation practices?
Evaluated

· Were key stakeholders involved in the development of the standard?
Not Evaluated

· Did the development of the standard incorporate operational feasibility and cost-effectiveness data? 
Evaluated

3.
The standard can be implemented by all hospitals


· Has the standard been implemented and achieved good outcomes across numerous hospitals and hospital types? 
Evaluated

· Does the standard allow for appropriate flexibility in achieving the standard’s objective?
Not Evaluated

4.
The standard promotes continuous quality improvement


· Does the standard assess that outcome objectives are met?
Assumed met

Our “mini-evaluation” of safety practices for their feasibility to become standards thus consists of the following four key questions:

1.
Are the standard and its suggested implementation practice based on accepted evidence?  Is there sufficient evidence for effectiveness of the practice in achieving the standard’s patient safety objective?

2.
Is the standard’s suggested implementation practice superior to other implementation practices?  Is there sufficient evidence for greater effectiveness of the practice than alternatives in achieving the standard’s patient safety objective?

3.
Did the development of the standard incorporate operational feasibility and cost-effectiveness data?  Is there a lack of known implementation issues (e.g., necessary resources are available and the practice is cost-effective)?

4.
Has the standard been implemented and achieved good outcomes across numerous hospitals and hospital types?  Is there evidence of successful transfer to non-research settings (i.e., good outcomes in non-controlled settings)?

The results of this mini-evaluation will answer the question, “is the practice feasible to be considered as a standard from an evidence perspective?”  Figure 4 lists some of the results that may occur with the application of this subset of the criteria.  

Figure 4.  Potential Results from Application of Criteria Subset


Sufficient Evidence for Effectiveness?
Sufficient Evidence for Greater Effectiveness over Alternatives?
Lack Barriers to Implementation?
Evidence of Successful Transfer to Non-Research Setting?

Practice is feasible to become a standard
+
+
+
+

Practice appears feasible as a standard, but should be pilot tested
+
+
+
-

Practice could be a standard, but implementation issues need resolution
+
+
-
-

Practice is feasible to become a standard, but new considerations preclude new implementation (e.g., technology is no longer available)
+
+

+

Practice is promising, but there is insufficient evidence to make it a standard (i.e., it is one of many practices that could be used)
+
-
-
-


+
-
+
+


+
-
-
+

To answer these four questions for our illustrative examples, we used an extensive evidence-based review of safety practices performed by the UCSF-Stanford Evidence-based Practice Center (EPC) as commissioned by the Agency for Healthcare Research and Quality (AHRQ).10  The UCSF-Stanford EPC reviewed the literature for 97 safe practices.  They assessed not only whether evidence exists, but also the strength of the evidence.  In some instances, there may be evidence that a practice is effective, but there are very few studies.  In other instances, there may be many studies that a practice is effective, but the studies are poorly designed.  The UCSF-Stanford EPC researchers then rated the strength of the evidence regarding a practice’s impact and effectiveness and identified cost and implementation issues.  In “real life,” an assessment of the scientific evidence used by the standard’s development team will need to be performed when evaluating a proposed standard.

Results.  Figure 5 summarizes the results of our application of the subset of the criteria to the nine illustrative example practices.  The appendix to this report contains the basis for our assessments.

Figure 5.  Examples of Applying the Criteria


Sufficient Evidence for Effectiveness?
Sufficient Evidence for Greater Effectiveness over Alternatives?
Lack of Barriers to Implementation?
Evidence of Successful Transfer to Non-Research Setting?

Medication Safety





CPOE with CDSS
+
-
-
-

Clinical Pharmacists on Patient Care Teams
+
-
-
+

Unit Dose Medication Distribution Systems
+
-
+
+

Infection Control





Antibiotic Surgical Prophylaxis
+
+
+
+

Continuous Aspiration of Subglottic Secretions
+
-
-
-

Use of Silver Alloy Urinary Catheters
+
-
+
-

High Risk Population





Use of Intensivists to Manage ICU Patients
+
+
-
-

Referral Based Upon Surgical Volume*
+
-
+
-

Use of DVT Prophylaxis
+
+
+
+

*Defined surgical procedures only

Among our illustrative example practices, two of the practices (use of antibiotic surgical prophylaxis and use of deep venous thrombosis prophylaxis) are feasible to consider for standards.  One practice (the use of intensivists) has strong evidence supporting its use, but currently faces significant implementation issues that cannot be addressed within the hospital system.  The remaining practices are good practices with evidence to support their effectiveness, but insufficient evidence to support their elevation to a standard.  Each good practice is just one of many practices that can be used by a hospital to achieve patient safety standards.  For example, in the broad category of medication safety, CPOE or clinical pharmacists as part of the patient care team should not specifically be advocated as the standard of care, but rather should be considered as good practices that could be implemented by a hospital to achieve the safety objectives of medication use standards.  In “real life,” the remaining aspects of proposed standards for these practices would need to be evaluated.  

Conclusions

There are many good practices with evidence to support their use to help a hospital achieve patient safety standards’ objectives.  Not all practices, however, are feasible to elevate as standards.  Most practices represent one alternative to achieving a standard because there is insufficient evidence that these practices have greater effectiveness than other practices or there is insufficient evidence that the practice will be effective in different settings.  For some practices, there are implementation barriers that cannot be addressed by the hospital system (e.g., shortages of trained personnel).  In instances where a practice does not fulfill all the criteria, there should be flexibility within the relevant patient safety standard to allow the selection of the specific practice that has the greatest probability for successful implementation by a hospital.  

Americans spend more on health care than any other country, and thus, should be able to demonstrate to the world the health care value of those expenditures.  Quality standards are an essential part of the U.S. health care system.  Hospital standards establish the level of care that all Americans should expect to receive, regardless of where they go to receive their care. 

In establishing standards, developers must recognize the power of standards.  Standards are health care policies that can affect the lives of every American.  This power is not to be taken lightly.  In order to ensure that standards are enduring and fair, and not “just the latest fad,” standards must be data based, achievable, cost-effective, and reflect the views of all constituencies.  There are many important health care practices that lead to good outcomes.  Given the diversity of American hospitals, flexibility is critical to allow hospitals to select practices that will allow them to achieve the objectives of patient safety standards.  In some cases, these practices will become standards for which hospitals and providers should be held accountable.  Careful selection of those improvement efforts that should become standards is important and requires careful analysis and a collaborative effort among key constituencies.  The criteria should help aid policy makers, providers and others who are faced with a myriad of voices advocating specific health care practices and structures.  
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Medication Safety:  Computerized Physician Order Entry (CPOE)


Computerized Physician Order Entry (CPOE) is a practice that has been advocated for reducing medication errors.  Such a system is used in conjunction with a pharmacy software program designed to detect potential contraindications, dosing errors or inappropriate routes of administration.  The ultimate goal is the reduction of adverse drug events (ADEs) related to preventable causes.


Application of Criteria to CPOE�
�
1.	There is sufficient evidence for effectiveness�
�
There is evidence to support that CPOE systems reduce medication errors�.  The AHRQ assessed CPOE with clinical decision support systems (CDSS) as a safety practice with "medium" strength of evidence regarding its impact and effectiveness and placed it on its list of practices for which further research would be highly beneficial.� NOTEREF _Ref535335012 \h  \* MERGEFORMAT �Error! Bookmark not defined.�  The AHRQ found no published study that documented a significant reduction in ADEs through the use of CPOE, acknowledging the statistical challenges of the relatively infrequent occurrence of serious adverse drug events (ADEs).�  The most frequently cited study of CPOE is from the Brigham and Women’s Hospital.  In their study, CPOE reported a 55% decrease in serious medication errors, but the decline in preventable ADEs was only 17% and not statistically significant.�
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
While CPOE with decision support should decrease medication error rates, other interventions have also demonstrated good outcomes (see below).  Clinical information systems with pharmacy modules are able to proactively detect many errors, including therapy duplication, dosing errors, allergies, drug-drug interactions, and contraindicated route of administration.  Examples of non-CPOE, system-driven initiatives that have demonstrated decreased adverse drug events include:


Albany Medical Center published a description of their 14-year process to reduce medication errors�.  This institution is a 631-bed tertiary care center with 26,000 admissions a year.  By 1999, their Prescribing Error Program was detecting 2,500 prescribing errors per year.  These results were achieved without CPOE, using a refined system that included a central drug distribution process with a pharmacy computer software system and a McKesson Automated Health RxRobot.  


Good Samaritan Regional Medical Center (GSRMC) in Phoenix, AZ reported the outcomes from their intervention to reduce ADEs using a computer alert system�.  The system incorporated integrated patient-specific data including pharmacy orders, patient allergies, demographics, radiology orders and laboratory results.  GSRMC reported the ADE alert system detected opportunities to reduce preventable ADE injuries at a rate of 64/1000 patient admissions.�
�
  There is freedom from known implementation issues 


The limited outcomes data related to CPOE likely reflect the infancy of this promising practice and the challenges of implementing this intervention in a resource-constrained environment.  The estimated development and implementation cost of CPOE at the Brigham and Women’s Hospital was $1.9 million, with $500,000 maintenance costs per year.  The AHRQ assessed that the cost of purchasing and implementing large, commercial systems varied substantially, but could be on the order of tens of millions of dollars.�
�
4.   There is evidence of successful transfer from research to non-research settings�
�
CPOE has been implemented in relatively few hospitals in a non-research, non-beta-test site capacity.  Implementation experience and outcomes from these hospitals have not been published in peer-reviewed journals.  The AHRQ located published evidence of the effectiveness of CPOE with CDSS for only two hospitals, both of which were teaching hospitals.  A separate evaluation of medication error-reducing technologies conducted in 2001 also located few sites with sufficient experience to report outcomes.�  �
�



Summary:  It is clear that CPOE with computerized decision support holds much promise as an initiative that will improve patient safety, but the evidence is insufficient at this time to establish CPOE as a standard of care.  CPOE should be considered as one of many practices that a hospital could consider for reducing its ADEs.


�
Medication Safety – Clinical Pharmacists


One practice to decrease adverse drug events (ADEs) is the use of clinical pharmacists as part of patient care teams (i.e., clinical pharmacists make “rounds” with the patient care team and are available for consultation regarding patients).  





Application of Criteria to Clinical Pharmacists�
�
1.	There is sufficient evidence for effectiveness�
�
There are numerous reports documenting the effectiveness of pharmacists in detecting and preventing ADEs, but few published reports specifically evaluating the use of clinical pharmacists consultation services/participation in rounds.  One of the most frequently cited reports is that of Leape et al, who reported that pharmacist participation in physician rounds in the ICU decreased medication ordering errors significantly (66%).  The AHRQ rated clinical pharmacist consultation services as a patient safety practice with medium strength of evidence regarding impact and effectiveness. �
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
There is no evidence that clinical pharmacist consultation services are superior to other practices in reducing ADEs.  �
�
3.   There is freedom from known implementation issues 


AHRQ rated the cost of implementing clinical pharmacist consultation services as high.  This is most likely due to the increase in costs due to salaries and benefits.  However, studies examining resource utilization and cost savings in the inpatient setting indicate overall cost savings due to clinical pharmacist activities.  Currently, there is a pharmacist shortage in some areas of the U.S.  �
�
4.	There is evidence of successful transfer from research to non-research settings�
�
Clinical pharmacist consultation services have been used across hospital types (academic, community, public).�
�



Summary:  There is evidence that clinical pharmacist consultation decreases preventable ADEs.  While the use of clinical pharmacists as part of patient care teams is relatively widely implemented, the activities of the clinical pharmacists vary from hospital to hospital (e.g., consultation for pharmacokinetic services, attendance at rounds), which may yield different outcomes of this practice.  Clinical pharmacist participation on patient care teams should be considered one of many practices that a hospital can implement to reduce ADEs.


�
Medication Safety – Unit Dose Medication Distribution Systems


A practice that is intended to reduce Adverse Drug Events (ADEs) is the use of Unit Dose (UD) distribution systems.  A UD distribution system is the dispensing of medications in a package that is ready to administer to the patient.  Each package is labeled with the drug name, strength, and expiration date.  There are a variety of ways in which the UD medication reaches the patient in a hospital.  The UD medication may be placed in patient-specific medication cassettes, stocked in automated dispensing devices, or provided to nursing stations as “ward stock” medications.





Application of Criteria to Unit Dose Distribution Systems�
�
1.	There is sufficient evidence for effectiveness�
�
The published literature regarding the effectiveness of unit dose distribution systems is of relatively poor quality.  Unit dose systems are effective in reducing medication errors compared to floor stock systems with bulk containers of medications.  Based upon its evaluation of published literature, AHRQ rated unit dose distribution systems as a safety practice with lower impact and/or strength of evidence.�
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
Older published studies demonstrated that UD distribution systems are superior to bulk bottle ward stock systems.  However, given that unit dose distribution systems are a JCAHO standard, there are few alternatives to these systems.  The evidence is insufficient to determine the superior method for distribution of the unit dose medications (e.g., dispensed in patient cassettes, dispensed in automated dispensing devices, etc.)�
�
3.   There is freedom from known implementation issues 


Unit dose distribution systems are widely accepted and implemented in hospitals throughout the U.S.  As such, the cost of implementation and complexities associated with implementation is low.      �
�
4.	There is evidence of successful transfer from research to non-research settings�
�
Unit dose distribution systems are widely used.  In a 1994 survey conducted by the American Society of Health-system Pharmacists (ASHP), 92% of hospitals practiced unit dose dispensing.�   �
�



Summary:  The use of unit dose medication distribution systems illustrates a commonly used practice that has evolved into a standard over the past two decades, but which would not meet today’s evidence requirements for a practice that should be elevated to a standard.  There are numerous studies that demonstrate decreased dispensing-related medication errors with unit dose systems and decreased costs/drug wastage compared to nursing floor-stock systems.  However, the methodology described within those published studies does not meet today’s requirements of rigor in health care studies, as performed by the AHRQ evaluation.  The relatively modest AHRQ rating regarding  the effectiveness of Unit Dose Distribution systems in decreasing ADEs is largely due to the lack of well-designed studies that measured and reported outcomes.  The use of unit dose systems is widespread through America’s hospitals, has additional benefits for hospitals (help reduce wastage and increase nursing productivity), and currently has few alternatives, so it is unlikely that more rigorous studies will be performed in the near future.  Other specific practices related to unit dose distribution systems, such as the newer technology of automated devices, complicate the measurement of the effectiveness of unit dose distribution systems as a “stand alone” practice.  Thus, unit dose distribution systems represent an example of a practice that does not have reasonable alternatives against which a comparison can be made for greater effectiveness, but does not appear to introduce any additional “harm” into the medication distribution system and has additional benefits that are not directly related to an objective of reduced ADEs.


�



Infection Control – Prophylactic Antibiotics to Prevent Surgical Site Infections


Surgical infections are a common complication of care, occurring in 2% to 5% of “clean” extra-abdominal surgeries and up to 20% of intra-abdominal surgeries.  One safe practice for preventing surgical-related infections is the administration of prophylactic antibiotics.  Proponents of this safe practice advocate a brief course of an antimicrobial agent just before an operation in order to reduce intraoperative microbial contamination.  Administration is timed to achieve a bactericidal concentration in the serum and tissues at the time of the incision.  


Application of Criteria to Prophylactic Antibiotics to Prevent Surgical Site Infections �
�
1.	There is sufficient evidence for effectiveness�
�
There is sufficient evidence to conclude that prophylactic antibiotics should be administered to prevent surgical site infections.  The AHRQ assessed the practice of prophylactic antibiotics to prevent surgical site infections as a safety practice with "high" strength of evidence regarding its impact and effectiveness.  The AHRQ rates the appropriate use of antibiotic prophylaxis among the 11 safe practices with the greatest strength of evidence regarding their impact and effectiveness.�
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
The evidence established the practice of antibiotic prophylaxis in surgical patients as a practice whose effectiveness is unmatched by other practices.  �
�
3.   There is freedom from known implementation issues 


Antimicrobial prophylaxis is widely accepted and implemented in hospitals throughout the U.S.  As such, the cost of implementation and complexities associated with implementation is low.      �
�
4.	There is evidence of successful transfer from research to non-research settings�
�
The evidence regarding the outcomes of appropriate prophylactic antibiotic use is extensive across different settings.�,�  Antimicrobial prophylaxis has been implemented at hospitals throughout the country.�
�



Summary:  There is strong evidence that prophylactic antibiotics to prevent surgical infections are beneficial and effective.  The superiority of this practice over other practices has been clearly documented.   The use of prophylactic antibiotics to prevent surgical infections should be considered a potential standard of care.  


�
Infection Control – Use of Silver Alloy Urinary Catheters


It is estimated that urinary tract infections account for 30% to 40% of nosocomial infections resulting in morbidity, mortality and increased healthcare costs.�  It has been proposed that the use of silver alloy urinary catheters will decrease urinary catheter-related infections.   





Application of Criteria to Use of Silver Alloy Urinary Catheters�
�
1.	There is sufficient evidence for effectiveness�
�
�
There is sufficient evidence showing a reduction in the development of catheter-associated bacteriuria associated with silver-coated catheters.  The AHRQ assessed the use of silver alloy urinary catheters as a safety practice with “high” strength of evidence regarding its safety and effectiveness and placed it on a list of practices for which further research would be highly beneficial.� NOTEREF _Ref535386085 \h  \* MERGEFORMAT �Error! Bookmark not defined.�   


AHRQ evaluated a meta-analysis that included 4 randomized clinical trials that compared silver catheters with non-coated catheters.  All studies showed a reduction in catheter-associated bacteriuria.� NOTEREF _Ref535378334 \h  \* MERGEFORMAT �Error! Bookmark not defined.� Since the AHRQ initial review, new clinical studies have been published with conflicting results regarding the efficacy of silver-coated catheters in reducing catheter-associated bacteriuria.       �
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
Other practices that have been employed to decrease urinary catheter-related infections include handwashing, inserting catheter using aseptic technique, maintaining a closed sterile drainage, obtaining urine samples aseptically and maintaining unobstructed urine flow.�  


AHRQ found that the evidence supporting the use of silver alloy urinary catheters to reduce urinary catheter-related bacteriuria was “reasonably strong.”  However, it is unknown whether silver-alloy urinary catheters will also result in a decrease in catheter-related bacteremia.  Until more studies are conducted evaluating outcomes, there is not sufficient evidence to support the use of silver alloy urinary catheters as superior to other practices.   �
�
3.   There is freedom from known implementation issues 


AHRQ estimated that the cost of a silver alloy urinary catheter tray is $5.30 more than a non-coated urinary catheter tray.   However, it is estimated that despite the increased cost of the silver alloy catheter and its components, the costs are offset by the decrease in nosocomial UTIs.      �
�
4.	There is evidence of successful transfer from research to non-research settings�
�
Most of the published studies have been conducted at large teaching hospitals/academic medical centers.  �
�



Summary:  The use of silver alloy urinary catheters is a good practice; however, there are other practices that can be used to prevent nosocomial urinary tract infections.  Until more data are available, the practice should be considered one of a number of practices that will enable a hospital to reduce hospital-acquired urinary tract infections.


�
Infection Control – Continuous Aspiration of Subglottic Secretions


Patients on ventilators may aspirate oropharyngeal secretions, which may contain pathogenic organisms.  This aspiration may result in ventilator-associated pneumonia (VAP), a leading cause of morbidity and mortality in ICUs.  One practice to decrease the development of ventilator-associated pneumonia is the use of continuous aspiration of subglottic secretions (CASS) using specially designed endotracheal tubes.





Application of Criteria to Volume Standards for CASS�
�
1.	There is sufficient evidence for effectiveness�
�
The scientific data regarding this practice are limited, but demonstrate the value of CASS.  One study found a statistically significant decrease in VAP for patients while another found a strong trend toward decreased VAP.  CASS also has been demonstrated to significantly increase the time to develop VAP.  The AHRQ rated CASS as a safety practice with the greatest strength of evidence regarding it impact and effectiveness.�
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
There are no data comparing CASS to other alternatives, including semi-recumbent positioning and selective decontamination of the digestive tract.�
�
3.   There is freedom from known implementation issues 


AHRQ estimated the cost of implementing CASS as low; but evaluated the practice as having high technical complexity. �
�
4.	There is evidence of successful transfer from research to non-research settings�
�
This practice should be transferred to non-research settings, but there are no reports of outcomes in a non-research setting.  �
�



Summary:  There is strong evidence that continuous aspiration of subglottic secretions is beneficial and reduces ventilator-associated pneumonia.  The superiority of this practice over other practices is unknown and the AHRQ identified technical complexity as a potential implementation consideration..  Thus, CASS should be considered one of many practices that a hospital can utilize to reduce ventilator-associated pneumonia.


�
Management of High-Risk Populations – ICUs Managed by Intensivists


Although ICU beds comprise approximately 10% of hospital beds in the U.S., they consume a disproportionate share of hospital resources.  It has been proposed that mortality rates for this high-risk population could be reduced if all ICUs were managed by specialists in critical care medicine (intensivists); i.e., a physician with training in internal medicine, family practice, or pediatrics with additional training in critical care medicine.





Application of Criteria to Intensivist-Managed ICUs�
�
1.	There is sufficient evidence for effectiveness�
�
�
While the evidence for the effectiveness of intensivists is not exhaustive, it is compelling.  Several well-designed studies, most involving teaching institutions, have demonstrated improved mortality rates with ICUs staffed by intensivists.�,�  Effectiveness has been demonstrated for different models for the role of intensivists (i.e., daily ICU rounds by an intensivist, presence of a full-time intensivist, co-management by an intensivist, mandatory consultation by an intensivist, and only intensivist management).�
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
AHRQ found that clinical outcomes in studies of the effectiveness of intensivists were difficult to interpret since they involve different ICU organizational structures with differing roles of the intensivists (closed, vs. co-managed vs. mixed), but rated the effectiveness of this practice as high across the various models of care involving the intensivist.�  One study showed an improvement in efficiency (reflected by length-of-stay), but no difference in mortality.� 


There are few studies, however, of alternative practices to improve the outcomes of ICU patients.  For example, the impact of the relatively new movement toward “hospitalists” has not been specifically evaluated for ICU patients.  Data regarding the impact of intensivists in specialty ICUs (e.g., post-op open-heart surgery or burn units) is not available.  �
�
3.   There is freedom from known implementation issues 


AHRQ estimates the cost of management by an intensitivist as medium and the complexities are high.  In addition, the AHRQ notes the current shortage of intensivists. �
�
4.	There is evidence of successful transfer from research to non-research settings�
�
The "intensivist model" has been implemented in a minority of hospitals, and primarily at large teaching hospitals/academic medical centers.  There is little information regarding the implementation and impact of intensivists in other types of hospitals.  Greater implementation in non-research settings may be limited by the current shortage of intensivists.�
�



Summary:  The use of intensivists for the management of critically ill patients is a practice that should enhance the quality and safety of care for ICU patients.  The most effective implementation model (e.g., intensivist-only management, comanagement, mandatory consultation) has not yet been defined by the scientific evidence.  The use of intensivists for the management of ICU patients is a promising practice, but cannot be considered a potential standard until the implementation issues, such as the lack of available intensivists, are addressed.


�
Management of High-Risk Populations - Prevention of Venous Thromboembolism


Thromboembolism prophylaxis is a practice that is advocated to prevent venous thromboembolism in hospitalized patients with risk factors.  Patients who are immobile or are in a hypercoagulable state are at higher risk for developing thromboembolism that manifests as a deep venous thrombosis (DVT) or pulmonary embolism (PE).  The use of mechanical and pharmacologic interventions have been evaluated for preventing venous thromboembolism.   


Application of Criteria for Prevention of Venous Thromboembolism�
�
1.	There is sufficient evidence for effectiveness�
�
There is an abundance of evidence supporting thromboembolism prophylaxis to reduce venous thromboembolism in hospitalized patients.�  The AHRQ assessed prevention of venous thromboembolism as a safety practice with "high" strength of evidence regarding its impact and effectiveness.  The AHRQ rated the appropriate use of prophylaxis to prevent venous thromboembolism in patients at risk among the 11 safe practices with the greatest strength of evidence.�  �
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
In the AHRQ review, it is documented that there are a significant number of randomized control trials and meta-analyses examining the efficacy of venous thromboembolism prophylaxis.  Depending on the population at risk (e.g., general surgery, orthopedic patients, etc.), one prophylaxis strategy may be more effective than another; however, the practice of venous thromboembolism prophylaxis is well documented.  The American College of Chest Physicians (ACCP) recommends the “routine use of thromboprophylaxis” for patients at high risk for venous thromboembolism.� NOTEREF _Ref535385668 \h  \* MERGEFORMAT �Error! Bookmark not defined.�  �
�
3.   There is freedom from known implementation issues 


AHRQ estimated that the cost and complexity of implementing thromboembolism prophylaxis is low.   �
�
4.	There is evidence of successful transfer from research to non-research setting�
�
The evidence documenting improved outcomes in patients receiving thromboembolism prophylaxis is extensive across different settings.   Prophylaxis has been implemented at hospitals throughout the country.  A survey of fellows of the American College of Surgeons revealed that in 1997, 96% of the participants stated that they used thromboprophylaxis.� NOTEREF _Ref535385668 \h  \* MERGEFORMAT �Error! Bookmark not defined.�  �
�



Summary:  Prevention of venous thromboembolism is a practice that should be considered a potential standard of care.  


�
Management of High-Risk Populations – Volume Standards for High-Risk Surgical Procedures


Volume standards drive the practice of directing patients to facilities that have demonstrated experience in certain high-risk surgical procedures.  The rationale for this practice is based upon observational studies that found better outcomes (morbidity, mortality) for hospitals with a high volume of surgeries compared to low volumes.  Examples of surgeries or procedures that are often cited as having a correlation between volume and mortality include organ transplants, coronary artery bypass graft (CABG), abdominal aortic aneurysm repair and esophageal cancer resection.  





Application of Criteria to Volume Standards for High-Risk Surgical Procedures�
�
1.	There is sufficient evidence for effectiveness�
�
There is compelling evidence in the medical literature that there is an association between the volume of procedures performed and mortality rates for a select number of high-risk surgical procedures.  Statistical analysis of mortality data for high-risk procedures is challenging, however.  AHRQ noted that volume indicators are a proxy--a "noisy" correlate of quality.  The heterogeneous nature of the published studies precludes a meta-analysis.  The derivation of volume thresholds is an imprecise method and in some instances, is arbitrary.  For example, of seven published studies that demonstrated a significant correlation between the volume of CABGs performed and clinical outcomes, each of the studies defined low volume and high volume institutions in a different manner.�  Thus, the establishment of the threshold between high-volume and low-volume facilities is difficult to determine on an "evidence-based" basis. �
�
2.	There is sufficient evidence for greater effectiveness of the practice than alternatives�
�
There is no evidence that volume alone can achieve desired outcomes.  Volume statistics for high-risk procedures are more useful when used in conjunction with other outcome statistics such as risk-adjusted mortality and utilization.�
�
3.   There is freedom from known implementation issues 


The major implementation issue is consensus regarding the appropriate thresholds and consensus regarding this practice from key stakeholders.  There appear to be no hospital system barriers to implementation.�
�
4.	There is evidence of successful transfer from research to non-research settings�
�
Outcomes related to the "real-life" implementation of this standard have not been published.  Estimates of reduced mortality that may result from the use of volume thresholds to direct patient care are based on assumptions and projections that attempt to account for emergency procedures in unstable patients.  �
�



Summary:  There is compelling evidence in the medical literature that for a select number of high-risk surgical procedures, there is a correlation between volume and favorable outcomes.  Interpretation of the medical literature related to volume and outcomes is complex.  The methodology used to establish volume-based standards is complex from a statistical and case-mix adjustment perspective.  There is disagreement regarding which high-risk procedures should be included and there is variation in the thresholds that have been recommended to differentiate low volume from high volume institutions.  Most importantly, volume indicators are an imprecise proxy for quality.  Ideally, these numbers should be used in conjunction with clinical quality measures (e.g., post-surgical complication rate/morbidity rate and mortality).  The use of surgical volume measures is one indicator for quality, but does not fulfill the criteria.�
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