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PREFACE

This report describes and examines the impact of a strategy to facilitate implementation of
clinical practice guidelines for use of radiographic contrast agents. It presents results of a
randomized, controlled trial and qualitative evaluation of the guideline implementation strategy in
a group of New York City area hospitals.

The report should be of interest to clinicians, leaders of healthcare institutions, professional
sacieties, third party payers, policymakers and others interested in implementing, developing, or
faciiitating use of clinical practice guidelines in medicine.

This research project was conducted through a collaborative arrangement between RAND and the
New York Radiological Society, and was supported in part by a grant from the New York State
Department of Health. Dr. Hernandez was supported on this project by Grant Number R03
HS09686 from the Agency for Health Care Policy and Research.
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ABSTRACT

Considerable resources are being devoted to development of evidence-based clinical practice
guidelines that are designed to improve the quality and value of medical care and to promote the
responsible proliferation of new medical technologies. Unfortunately, the development and
dissemination of guidelines typically is insufficient to influence practice behavior. Until
successful implementation strategies can be developed that take into account the organizational
context of medical practice, the goals underlying development of scientifically valid guidelines
will not be achieved.

This report provides results from a randomized, controlled trial and qualitative evaluation of a
quality improvement strategy to implement clinical guidelines for radiographic contrast agents.
The strategy involved training hospital representatives in quality improvement methods to
mplement the guidelines in their own hospitals, using a step-by-step guideline implementation
protocol and other tailored resources. Overall, the strategy was unsuccessful in improving
adherence to the guidelines in the intervention group. A comparative case study was conducted
to examine the impact of key organizational factors on adherence and to identify successful
strategies for overcoming barriers to adherence. Intra-organizational financial incentives were
found to be particularly important in predicting the extent of guideline adherence. Specific
recommendations for managers, policymakers, and researchers are presented.






SUMMARY

Introduction and Background

Considerable resources are being devoted in the U.S. health care system to develop evidence-
based climical practice guidelines that will assist medical professionals in improving the quality
and value of medical care. The health policy community has promoted guidelines as a means to
reduce unconstrained proliferation of new medical technologies. However, the development and
dissemination of guidelines often is insufficient to influence practice behavior. Until successful
implementation strategies can be developed and understood, efforts to develop scientifically valid
guidelines may be largely ineffective.

Thss study sought to improve adherence to clinical practice guidelines for the appropriate use of
contrast agents. Contrast agents are injectable drugs used to improve image quality of computed
tomography (CT) scans and other radiology procedures. Contrast agents are provided during
more than 19 million radiclogy procedures per year in the U.S., and the volume of contrast agents
exceeds the volume of any other class of prescription pharmaceuticals provided annually. Two
major types of contrast agents are available. High osmolar contrast agents (HOCA), also referred
to as lonic contrast agents, were the only available contrast agents from the 1940°s through the
mid-1980’s. In the mid-1980’s, low osmolar contrast agents (LOCA)--also referred to as non-
1onics--were introduced in the U.S,

In particular, the study focused on improving adherence to guidelines developed by the American
College of Radiology (ACR) for limiting use of LOCA to patients at high risk for an adverse
reaction. In addition to the ACR, other professional organizations have adopted and
disseminated guidelines to limit use of LOCA to high risk patients, including the Society for
Cardiovascular and Interventional Radiology, the University Health Systems Consortium, and
the American College of Cardiology. These guidelines are often referred to as “selective use”
guidelines.

Although both HOCA and LOCA are universally agreed to be safe and effective, numerous
studies have documented a lower rate of adverse reactions associated with LOCA. The side
effect profile for LOCA represents a clear but small improvement over HOCA across all types of
non-fatal reactions. There is no evidence that the risk of death is different for HOCA and LOCA,
and the risk of death associated with either agent has been equated with flying in an airplane or
receiving a dose of penicillin. Further, the incidence of mild and moderate reactions for both
HOCA and LOCA i1s comparable or lower than many other popular and widely used drugs, such
as Ibuprofen and Viagra.

Practice guidelines for the selective use of LOCA are based on evidence that LOCA do not meet
cost-effectiveness thresholds normally used by health economists and policymakers for patients
deemed at low risk for adverse events. LOCA are considerably more expensive than HOCA,
with a cost differential in the U.S. that was approximately 10:1 prior to the onset of this study
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but has narrowed to approximately 6:1 in 1997. HOCA and LOCA have been described as
“sibling treatments,” or treatments for the same problem that involve a slight difference in benefit
but a large difference in costs.

Although there is some variation among the national selective use guidelines regarding how to
define a high risk patient, an inclusive review of published reporis indicates that between 15 and
40 percent of patients fall into this category, even at institutions with a disproportionate share of
high-risk patients. Based on these study findings, a 1996 study by the University Health
Systems Consortium used 40 percent as an upper threshold for the prevalence of high-risk
patients when it assessed adherence with selective use guidelines and institutional policies. A
more generous upper threshold for adherence of 50% was adopted for this study.

At the same time that many policymakers, professional organizations and researchers were
expressing concern about use of LOCA for low risk patients, there was steady diffusion of
LOCA into medical practice. Qut of all contrast media examinations, the percentage of patients
who received low osmolality agents increased steadily from 9 percent in 1986 to greater than 50
percent by 1994. Total expenditures on contrast media in the U.S. also reflected increased use of
LOCA, growing ten-fold from 1985 to 1993 to a market value of over $1 billion. I obtained
national data from a pharmaceutical market research firmn to demonstrate that by 1996, LOCA
controlled approximately 75 percent of the contrast agent market share by volume. These
findings of LOCA diffusion greatly exceeding the prevalence of high-risk patients indicated there
was low adherence to selective use guidelines in the U.S.

Preliminary Survey of Radiologists in New York State

A preliminary survey of radiologists in New York state was conducted in 1996, and the findings
confirmed that there was low adherence to selective use guidelines in that state. Overall use of
LOCA in New York State was comparable to national patterns. Average reported use of LOCA
in the hospital and office setting was 74% and 78%, respectively, of all contrast agent exams.
More than three-quarters of hospitals represented in the survey provided LOCA at levels
exceeding the upper threshold for adherence to selective use guidelines. Two-thirds of
respondents mndicated that selective use policies had been formally adopted at their hospitals.
Although utilization of LOCA was significantly lower at hospitals with formal selective use
policies, more than 70 percent of respondents practicing at these sites reported rates of LOCA
use that exceeded the upper threshold for adherence.

Overall, the results of the preliminary survey of New York State radiologists indicated there was
low adherence to national practice guidelines and institutional policies for the selective use of
LOCA. There also was a large discrepancy between high rates of perceived compliance to
selective use policies and low rates of actual compliance. Respondents to the preliminary survey
reporteq that they retained considerable discretion in their selection of contrast agents and that
institutional policy played a minimal role in their decisionmaking. Monitoring and enforcement
efforts at the institutional level also were reported to be minimal. The findings of this
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preliminary survey implied that additional guideline implementation efforts were needed if
increased adherence to selective use policies was desired.

Study Design

A randomized, controlled trial was conducted to evaluate a multi-hospital strategy for
implementing selective use guidelines. The evaluation focused on: (1) determining whether the
strategy improved adherence to selective use guidelines and institutional policies; (2) explaining
the mnpact of organizational factors on adherence; and (3) identifying barriers to adherence and
successful strategies for overcoming those barriers. Twenty-five hospitals in the New York City
area were recruited to participate in the guideline implementation study, and hospitals were
randomly assigned to the intervention or control group. Adherence to selective use guidelines
was measured using institutional-level utilization data regarding contrast agents. Statistical
analysis of hospital-level utilization data was performed to determine whether the intervention
improved adherence. A comparative case study also was conducted using multiple sources of
data to better understand factors that explained or impeded adherence.

Guideline Implementation Strategy

Department leaders from intervention group hospitals were invited to participate in two sessions
to receive training on how to implement selective use guidelines at their own institutions. The
training sessions took place in Manhasset, New York during January 1997 and lasted two and
one-half hours per session. The training compenent of the intervention was designed to: (a)
obtain consensus and buy-in from department leaders regarding the desirability and need to
implement the ACR guidelines; and (b) train department leaders how to implement the guidelines
at their own 1nstitutions as local “guideline experts.” The authors developed a compendium of
customized resources for the project that were intended to assist the department leaders to
implement the ACR guidelines locally. These resources included a model guideline
implementation protocel, a guideline implementation checklist, and resource notebooks.

The gumideline implementation strategy developed by the study team and approved by

department leaders at intervention group hospitals was multi-faceted and relied on methods that

were supported by prior research and theory. The strategy called for each hospital to:

* Adopt a formal hospital policy for selective use of LOCA;

¢ Implement a mandatory order form for all contrast agents that includes an explicit checklist of
high risk criteria meriting use of LOCA;

» Require staff to document all adverse reactions to contrast agents;

» Conduct educational meetings to inform staff of the selective use policy and to identify and
overcome barriers to adherence;

* Conduct monthly monitoring and feedback regarding contrast agent utilization, adverse
reactions, costs, and adherence to local policy.

Department leaders were given the opportunity to suggest refinements to the proposed guideline

implementation strategy before they unanimously approved it at the conclusion of the training
sessions and voluntarily agreed to implement the Protocol at their local institutions. Department
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leaders carried out guideline implementation activities during the intervention period that lasted
from March through August 1997.

Results

There was considerable variation in the actual content and comprehensiveness of activities carried
out by department leaders as they strove to put in place the guideline implementation protocol at
their own institutions. Department leaders at virtually all intervention group hospitals adopted
some compenents of the guideline implementation strategy. For example, all but one intervention
group hospital adopted formal selective use policies with explicit high-risk criteria for LOCA,
and most hospitals mandated use of contrast agent order forms. However, approximately half of
the intervention group hospitals underemphasized or implemented only some of the agreed-upon
components of the strategy, and guideline implementation activities at these sites were best
characterized as incomplete.

Despite positive results at three of eleven intervention group sites, the guideline implementation
strategy was unsuccessful in influencing use of LOCA or improving adherence to selective use
policies in the overall intervention group. Utilization of LOCA was highly variable across sites
at follow-up, ranging from 15% to over 90% despite the adoption of selective use policies with
similar risk factors. Use of LOCA was relatively stable both in the intervention group (67% to
66%) and control group (65% to 67%) from the baseline to the follow-up period. At the follow-
up period, use of LOCA remained relatively stable or even increased slightly at the majority of
hospitals (6 of 8) with low initial adherence to local selective use policies. Staff at several low
adherence sites commonly neglected to complete order forms with justifications for use of LOCA
as required by local policy and that there was inconsistent or no enforcement of the requirement
by some department leaders. It was common for several staff to report universal use of LOCA at
selective use hospitals, and a majority of staff reported routine provision of LOCA to elderly
patients with no identified risk factors. Both of these practices clearly violated local policy and
could explain a large proportion of LOCA exams being provided to low-risk patients.
Interestingly, provider support for clinical practice guidelines in general eroded at intervention
group hospitals during the study period while support for selective use policies remained
relatively constant.

Within the intervention group, two hospitals reported success in reducing use of LOCA to within
the adherence range from baseline to follow-up. Two additional intervention group hospitals
maintained use of LOCA at levels within the adherence range during the entire study period. Site
visits confirmed that all components of the Model Protocol were in place at these sites, and
education, monitoring and feedback activities were viewed as necessary for achieving and
maintaining behavior change. One hospital reduced use of LOCA moderately from greater than
60% at baseline to 50% at follow-up. A second hospital reduced the percentage use of LOCA
from above 85% to below 25% at the follow-up period. The guideline implementation efforts at
this site were consistent with the Model Protocol, but initial activities were carried out shortly
before the date of the department leader training sessions. Thus, the initial behavior change at
this site js attributable to the individual department leader’s prior experience with quality
improvement methods and personal commitment to implementing the guidelines rather than to
the training provided by the study team. Finally, another hospital reported an initial
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improvement in adherence during the first three months of guideline implementation activities,
but these improvements were not maintained and utilization of LOCA was well outside the
adherence range by the follow-up period.

While the guideline implementation strategy was not successful in improving utilization or
adherence 1n the overall study group, there was a positive impact of the strategy on numerous
intermediate outcomes that may be necessary but not sufficient conditions for producing
guideline adherence. Whereas staff at control group hospitals grew less supportive of the ACR
selective use guidelines and were less likely to report that HOCA was the standard of care for
low-risk patients as the study period progressed, the level of support for selective use guidelines
was maintained among intervention group staff. Staff at intervention group hospitals also
provided responses at the conclusion of the intervention period that indicated they were more
knowledgeable than control group staff about: the content of local policies and procedures
regarding contrast agents; the policy justification for requiring selective use of LOCA; and the
degree of staff compliance with local policy. Further, there was improved staff support for local
contrast agent documentation requirements at intervention group hospitals that required stringent
staff adherence to the requirements as specified by the guideline implementation protocol when
compared to hospitals that relaxed or did not strictly enforce documentation requirements.

There are several important limitations associated with the measures employed by this study to
gauge utilization, patient outcomes, costs and adherence to guidelines and local policies for the
selective use of LOCA. From a measurement validity standpoint, independent evaluation and
documentation of individual patient risk factors by the research team would have been ideal. In
addition to being infeasible due to budget constraints, however, this approach was problematic
because a major feature of the guideline implementation strategy involved creation of a reliable
data collection and monitoring infrastructure. If the study team had put in place a duplicative
measurement system at each site, this could have profoundly influenced the behavior of staff at
participating hospitals and confounded the evaluation of the guideline implementation strategy’s
impact on practice behavior.

For these reasons, the study design called for the coliection of numerous sources of data that
were less intrusive, including self-reported survey data and administrative data collected by the
study sites themselves. There were substantial problems with availability or measurement error
associated with administrative data collected at several sites that raised questions about the
appropriateness of relying on administrative data (or any other single source of evidence) as a
“gold standard”. Problems included inconsistent completion of order forms, inconsistent
documentation of risk factors and adverse reactions, and highly variable interpretations of
individual risk criteria by different staff. Staff were surveyed at baseline and follow-up and
requested to provide self-report estimates of institutional utilization of contrast agents and
information on contrast agent decisionmaking based on standard patient vignettes. Convergent
analyses using multiple sources of data confirmed the robustness of key findings and
identification of analyses that merited additional investigation, often using qualitative field
methods. There 1s ample convergent evidence to indicate that use of LOCA for low-risk patients
was widespread at both baseline and follow-up even if generous assumptions are made that all
hospitals had an unusually high prevalence of high-risk patients.
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The major factors that were identified to explain low adherence to institutional selective use
policies included:

e Misaligned financial incentives;

¢ Drop n prices of LOCA over time;

* Overreliance upon administrative requirements by department leaders;

¢ Breakdown in communication between department leaders and line staff;

¢ Flawed data collection and monitoring activities;

Radiology departments faced different financial incentives for taking into account the costs of
contrast agents across sites. In general, radiology department leaders were very likely to make
aggressive efforts to implement selective use policies using the entire range of strategies in the
Model Protocol if: (1) the hospital was under severe financial constraints; and (2) there were clear
financial benefits to the department of controlling expenditures for contrast agents. All five
hospitals that used no more than a majornity of LOCA during the study period reported that cost
savings derived from improved adherence to the selective use guidelines could be used for other
purposes such as enabling expenditures for new capital equipment, additional support staff or
climcian salaries.

Conversely, department leaders were very unlikely to comprehensively implement the Model
Protocol if either--and particularly the second--of the above conditions failed to be satisfied.
Radiology department leaders at four of six intervention hospitals with the highest percentage use
of LOCA at follow-up indicated that costs of contrast agents were paid out of the hospital
pharmacy budget or matenals and supplies budget and were not assigned or billed to the
radiology department. In each case, the leadership reported there were no perceived benefits to
the department of achieving expenditure savings for contrast agents, and contrast agents were
viewed as being essentially “free” to the depariment. This appeared to factor heavily into the
low prionty assigned by department leaders to enforcing the guidelines, the incompleteness of
guideline implementation efforts, and the resulting high percentage of LOCA. use at each site.

The drop in prices of LOCA shortly prior to the outset of this study and the expectation of
future price reductions appear to have contributed to the low motivation of department leaders to
actively implement local selective use policies. Many clinicians expressed a belief that LOCA
prices would continue to drop, and the need to implement selective use policies would continue
to dechine, in the future. That said, the potential savings at most hospitals were acknowledged to
be substantial during the study period, and large majorities of staff directly expressed their
support for local policies and continued restrictions on use of LOCA at current prices.

Sites with Jow adherence to their selective use policies in most cases executed the guideline
implementation strategy in an incomplete manner. Department leaders at some sites appeared to
view adoption of administrative requirements including hospital policies and order forms as
administrative “magic bullets” for guideline implementation, and they generally underemphasized
the education, monitoring and feedback components of the gnideline implementation protocol.
Provision of comprehensive education, monitoring and feedback activities for line staff may have
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been viewed by some department leaders as time-consuming activities that were marginally
necessary for producing compliance. This was despite the presentation of evidence by the study
team during the training sessions that such social influence techniques often are crucial for
achieving and mamtaining behavior modification.

At several sites that predominantly used LOCA, there was a breakdown in communication
between senior radiologists who developed the hospital’s selective use policy and the line staff
responsible for adhering to it in daily practice. Line staff often reported there was no consensus
on how to interpret risk factors listed on the contrast agent order form, and that the lack of
discussion between department leaders and line staff on this issue led to wide variations in
practice by individuals within the department. Many staff reported perceptions of a high
incidence of side effects for HOCA that were multiple-fold higher than documented rates and
rates reported in the literature. Many line staff also reported that there was an unmet need for
department leaders to provide practical education and training sessions for line staff on how to
respond to contrast reactions. Line staff often stated that although they supported local policy
in principal, training and education was needed to help staff overcome psychological barriers to
policy adherence that stemmed from uncertainty and discomfort with using HOCA. This need
was identified to be most acute at sites where staff with relatively little experience providing
contrast agents (e.g., first year residents and newly hired ancillary staff) were expected to apply
the policy to individual patients. This finding is consistent with the literature that interventions
involving “academic detailing” are most likely to be effective. Few department leaders actually
conducted such sessions for line staff despite the promotion of this strategy during the
department leader training sessions by project staff.

The process for collecting data and monitoring contrast agent utilization and patient outcomes
also was found to be seriously flawed at several sites. Despite reports that a high proportion of
hosprtals have put in place local continuous quality improvement programs, most department
leaders participating in the study had little experience or ready access to staff knowledgeable in
performing basic techniques of CQI. Two intervention group hospitals claimed that they had
successfully implemented their selective use policies based on flawed utilization data that
mdicated the proportion of LOCA exams out of all contrast agent exams was stable at less than
30%. Upon further examination, however, it was discovered that staff had completed order
forms for fewer than half of all contrast agent exams over an extended time period. After
accounting for the missing exams, the true proportion of LOCA was found to be relatively high
and stable at 60% to 90%. Thus, data collection and monitoring problems at these sites masked
very low rates of compliance with local policies. Further, both hospitals had regularly reported
substantial financial savings associated with guideline adherence that overestimated the actual
savings by as much as three-fold. These data validity problems could have been detected
relatively quickly and easily by cross-checking the data with purchasing records, billing records
or other means. It is apparent that these problems would not have been discovered but for
participation of the hospitals in this project. Similar, but less dramatic, experiences with flawed
monitoring data also were reported at other sites.

Numerous other potential barriers to guideline implementation at participating sites were
investigated. There was little direct evidence that staff attitudes or beliefs regarding selective use
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guidelines were major barriers to effective guideline implementation in this study. On the
contrary, staff generally reported that they were aware of and supported local selective use
policies and order form requirements. Virtually ali staff at sites with selective use policies
reported that HOCA was the local standard of care for low-nsk patients. Further, a high
majority of staff at intervention group hospitals reported at baseline and follow-up that they
supported continued limitations on use of LOCA at current price levels. Neither did many staff
voice disagreement with the basic principles that motivated the selective use guidelines. A
majority of staff agreed: that there was a limited budget for clinical expenditures at their hospital,
that cost-effectiveness should be considered in developing practice guidelines; and that clinicians
are justified in restricting use of clinically efficacious services if greater health benefits can be
gained through altemnative use of the same resources. That said, ancillary staff were less likely
than residents and staff radiologists to endorse the need for cost constraint in local practice.
Analysis was conducted to assess whether staff concerns about potential legal liability could
explain low adherence to selective use policies, and malpractice concerns were found to play little
or nio role in impeding adherence.

In light of the above findings, the major barriers that were identified to effectively implementing
the guidelines at sites with low adherence included: (1) low motivation of department leaders to
actively implement selective use guidelines in the absence of direct financial incentives for the
department; (2) constraints on the amount of time available for department leaders to carry out
guideline implementation activities; (3) insufficient understanding of the crucial role of social
influence strategies in guideline implementation efforts; (4) lack of expertise and administrative
support for department leaders to carry out valid data collection and monitoring activities despite
participation in training sessions.

Several additional barriers also merit a brief mention. The tradition of collegiality among
physicians, clinician resistance to giving up decision-making autonomy, and lack of full support
among clhinicians to tenets of population-based medicine no doubt were general barriers to
implementation of selective use policies in this study. However, hospitals with high adherence at
follow-up clearly demonstrated that these barriers could be overcome without undue conflict by
following a strategy that is consistent or similar to the guideline implementation strategy
evaluated in this study.

Conclusions

This study evaluated a promising strategy to improve adherence to guidelines for the selective
use of LOCA by training department leaders at numerous hospitals to implement a
comprehensive guideline implementation protocol.

The timing of this study late in the diffusion cycle of LOCA immediately after a drop in LOCA
prices may have been a confounding factor in this study. It is unknown if any additional
hospitals would have successfully implemented local selective use policies if the study had been
conducted earlier in the diffusion cycle or in the absence of a sudden price drop. Although the
majonty of staff voiced continued support for ACR guidelines and local selective use policies, it
15 possible that liberal use of LOCA by staff had already become more ingrained and resistant to
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change than would have been the case if the strategy had been attempted earlier in the diffusion
cycle.

There appear to be many necessary but insufficient conditions that must be satisfied in order for
selective use guidelines to be successfully implemented and maintained in practice. Based on the
evaluation of guideline implementation activities carried out at participating hospitals prior to and
during the study penod, full implementation of selective use guidelines appears to be anomalous
In the practice community even at hospitals that have formal selective use policies, written
clinical risk criteria, and mandatory order form requirements. Utilization of LOCA was generally
within the adherence range at follow-up at those sites where department leaders: (1) devoted time
to personalty discussing with staff the details and importance of the policy; (2) conducted regular
monitoring and feedback in a valid manner; and (3) were personally committed to staff adherence.

Consistent with prior study findings, perhaps the most difficult part of implementing guidelines
was dealing with staff resistance to change. Hospitals that did not successfully implement local
guidelines did little to encourage participation of all staff affected by the change or to address
staff barmers to change. Distortions 1n staff perceptions about the relative safety of HOCA and
LOCA may have been greatly ameliorated via improved education and feedback to Jine staff
regarding true rates of adverse reactions. Personal involvement of department leadership also
appeared necessary to achieve adherence. The need for leadership involvement to implement this
guideline may have been particularly acute because it may be more difficult to motivate staff to
achieve goals of efficient resource utilization and population health improvement as opposed to
direct improvements In individual patient outcomes.

Additional strategies should be explored to motivate department leaders and staff. First, hospital
leaders should explore further alignment of financial incentives with performance goals at the
department level if efficient use of hospital resources 1s desired. Second, future strategies should
consider directly targeting organizational managers if their participation is viewed as important to
establish the pniority of the effort and/or to arrange adequate administrative support to support
guideline implementation activities. These recommendations may be particularly applicable to
guidelines where financial incentives play a potentially important role.

Future strategies also should consider highlighting to local leaders the potential benefits
associated with improving guideline adherence by quantifying the costs and health benefits
associated with alternative uses of available resources. For example, approximately 25,000
LOCA exams were provided to low risk patients during 1997 in the intervention group. If all
eleven intervention group hospitals had reduced use of LOCA to 25%, the annual savings during
1997 would have been $1.2 million (mean of over $100,000 per hospital). When compared with
the additional severe reactions {23), moderate reactions (57) and mild reactions (556) and
fatalities (0) that would be expected annually when using HOCA versus LOCA for low-risk
patients in these hospitals, diverting use of the same resources to implement an aggressive
screening program for cervical cancer or breast cancer could have saved 35 deaths and 12 deaths,
respectively. Diverting the same funds for a cholestero! screening program could have diverted 5
sudden deaths, 35 heart attacks, and 85 cases of coronary artery disease. Of course, these are
only three of many countless means to improve population outcomes through alternative use of
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the same resources. Perhaps if such figures had been provided to hospital teaders or if the study
team had assisted hospitals in calculating trade-offs that were meaningful to each individual
hospital, this may have increased the motivation to aggressively implement their selective use
polictes. It may be difficult, however, to motivate clinicians to rise above narow departmentaj
concerns if cost savings are to be diverted to other departments or even outside of the institution
in an effort to improve population outcomes. Thus, strategies either will need to identify
alternative uses of funds within the department that are viewed as beneficial or will need to
inculcate an organizational culture in which cross-departmental or even cross-institutional trade-
offs are viewed as inherently worthwhile if they improve population-based outcomes.

Hospital leaders should consider making improved use of information systems and hiring staff
with specialized expertise in quality monitoring and assessment to reduce the amount of personal
time needed by department leaders to coordinate and carry out guideline implementation
activities. Use of electronic order forms rather than paper order forms could: (1) reduce
substantial duplication of staff effort associated with data entry; (2) greatly improve the quality
of documentation through use of electronic checklists and prompts that must be filled out in
order to carry out an exam; and (3) enable automatic production of monthly momnitoring reports
on utilization, costs and adverse reactions. Perhaps most importantly, enhanced use of
information system capabilities would enable department leaders to focus their personal energy
and time on social influence aspects of guideline implementation rather than on data coordination,
data entry and administrative report preparation.

Those who undertake externally motivated guideline implementation strategies (i.e., strategies
designed and initiated by professional societies, payers, or regulators rather than internal hospital
leaders) also may be well advised to require that participating Institutions provide written
evidence of institutional commitment and top leadership support for any proposed project prior
to the initiation of training and guideline implementation activitics. In this study, standards for
institutional participation were not highly selective (only a verbal agreement to comply with the
data requirements of the study was required). This was partially due to concems about recruiting
an adequate sample size within a single metropolitan area that would make it feasible to convene
meetings at a local site and thereby complete the project at a minimal cost. Future strategies that
are regional or national in scope may want to consider adopting a formal application procedure
that requires interested sites to submit a formal written application demonstrating that they are
committed to providing adequate support necessary to carry out the project.

Based on this guideline implementation experience, it is clear that the techniques proposed in this
guideline implementation strategy can be effective in improving clinician adherence to evidence-
based practice guidelines when they are used appropriately. However, the use of these
techniques in clinical practice remains in its infancy even at many health care institutions
recognized as being at the leading edge of medical practice. Most hospitals still devote little
effort toward implementation of guidelines, and few formally evaluate adherence using local data.
There remains a long way to go before techniques of guideline implementation and quality
improvement are viewed as an integral aspect of daily practice of medicine. If the experience of
other industries is relevant to health care, then the ultimate value of guideline implementation and
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quality improvement strategies is likely to be seen through the cumulative impact of scores of
projects over time and assimilation into the cultural fabric of the involved organizations. General
support for practice guidelines among clinicians remains fragile and heavily influenced by local
experiences with guideline implementation efforts. Gaining and nurturing the support of local
chinicians may be a key factor in enabling the development and success of guideline
implementation (or evidence-based medicine) programs that currently are in various stages of
contemplation. Therefore, it may be wise to take into account not only the health outcomes and
efficiency implications of early guideline implementation projects that are being considered, but
also the extent to which they are likely to be embraced enthusiastically by providers who may
not yet be strong advocates of evidence-based medicine. Organizations that can hamess provider
energy to achieve initial successes may develop valuable experience using guideline
implementation techniques that later can be leveraged to implement more difficult and potentially
controversial guidelines.
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EVALUATING A MULTI-HOSPITAL QUALITY IMPROVEMENT STRATEGY TO
IMPLEMENT CLINICAL GUIDELINES FOR RADIOGRAPHIC CONTRAST AGENTS

. INTRODUCTION: PROJECT BACKGROUND AND MOTIVATION

A. Introduction and Policy Context

There is growing recognition that provision of medical care in the 1).8. is inefficient, and a
consensus 15 emerging for the need to derive better value in terms of population health outcomes
from our world-leading $1 trillion plus annual investment in medical care. Research evidence has
demonstrated that many medical services and procedures may be unnecessary or inappropriate
(Chassin et al, 1989) and that wide regional variations in medical practice cannot be explained by
differences in patient characteristics (Wennberg, 1984; Wennberg et al., 1987). Further, there is
continuing concern about the widespread proliferation of expensive new medical technologies
involving benefits that are unproven or that fail to justify the added costs to the medical care
system (Newhouse, 1992; Fuchs, 1993; Greer, 1977). It has been well documented that
traditional efforts to influence physician practice and influence the diffusion of technology in
practice have fallen far short of their goals (Greer, 1988; McKinlay, 1982; Finebert, 1979;
Jennett, 1986). In response to these problems and the associated escalation of medical care costs
far in excess of inflation during the past four decades, payers and policymakers have demanded
dramatic changes in the financing, organization and delivery of American medical care.

B. Evidence-Based Medicine and Clinical Practice Guidelines

One of the most significant trends to emerge from these pressures is evidence-based medicine, an
approach to health care involving reliance on clinical evidence derived from outcomes and
effectiveness research, often summarized or codified in clinical practice guidelines. Although
diverse in their approach, efforts in this area share the goal of increasing reliance on scientifically
valid standards of clinical practice derived from reliable, research-based information concerning
the risks, benefits, and appropriate uses of specific medical interventions. Clinical practice
guidelines represent one form of these standards or tools, and are generally defined as
“systematically developed statements to assist practitioners about appropriate health care for
specific circumstances” (Institute of Medicine, 1990).

Several major initiatives in the area of practice guideline development are now underway within
the federal government, in the nation's leading medical societies, and in major teaching and
research hospitals. Within the federal government, the Agency for Health Care Policy and
Research (AHCPR) has devoted substantial funds to a series of long-term research and
development efforts within the broad area of evidence-based medicine. AHCPRs initial work
was explicitly intended to "improve the effectiveness and appropriateness of medical practice by
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developing and disseminating scientific information regarding the effects of presently used health
care services and procedures.." (AHCPR, 1990). During the early 1990s, AHCPR's Forum on
Quality and Effectiveness in Health Care sponsored a series of clinical practice guideline
development efforts (AHCPR, 1990). More recently, AHCPR has funded “evidence-based
practice centers’ throughout the U.S. to develop systematic reviews of research surrounding
specific clinical conditions, to serve as precursors to clinical practice guidelines and other tools to
support clinical practice.

Medical societies have also been active in the development of practice guidelines (GAQ, 1991).
The American Medical Association formed the AMA/Specialty Society Practice Parameters
Forum and Partnership to "guide and coordinate the activities of organized medicine in the
development, evaluation and implementation of practice parameters” (Kelly, 1990; AMA Office
of Quality Assurance, 1989; 1990; Kellie and Kelly, 1990). Many specialty societies have been
actively involved in developing and disseminating practice guidelines for over 10 years (e.g.,
American College of Cardiology, 1986; Ross et al., 1987; Sox, 1987); some specialty societies
(e.g., the ACP, ACS, AAP) also have worked with the Blue Cross and Biue Shield Association's
Medical Necessity Program and with other societies in collaborative efforts to produce guidelines
for a wide range of procedures.

Individual hospitals and medical groups also have undertaken efforts to develop and/or
implement guidelines {Cockington, Drew and Eberhard, 1989; Zhanel et al., 1989; Fang, Mittman
and Weingarten, 1996), while HMOs, the Health Care Financing Administration (HCFA) and
other third party payers are increasingly relying on published standards and guidelines in
reimbursement and pre-admission certification programs. Several publications are devoted solely
to practice guidelines (e.g., the JCAHO newsletter Abstracts of Clinical Care Guidelines and
others), and the body of research, policy and practice literature devoted to guidelines has grown
substantially.

Many have called attention to the potential legal implications of practice guideline development,
and particularly to the prospect that guidelines may reduce the need for defensive medicine--
defined as test ordering and procedures that are provided simply to avoid legal liability (Jacobson
and Rosenquist, 1996). There has been only limited litigation interpreting clinical practice
guidelines, and no clear patterns or trends have yet been established (West, 1994; Hyams et al.,
1995; Hyams et al., 1996). Experience to date indicates that courts will use clinical practice
guidelines as a relevant and admissible source of evidence in establishing the standard of care
(West, 1994). However, many questions remain to be answered. For example, it remains unclear
how courts will distinguish between competing guidelines when there are disagreements or
whether guidelines developed by different entities (e.g., a professional society versus a third
party payer) will be accorded different weight.



C. The Convergence of Technology Assessment and Practice Guidelines

All practice guidelines are intended to improve the quality and outcomes of care by reducing
unintended variations in clinical practice. Another major goal of the new practice guidelines
movement in the eyes of many health care policymakers and analysts--including health insurers,
legislators, regulators, administrators, and health economists--has been to utilize practice
guidehnes as tools for guiding the use of existing technologies and the diffusion of new medical
technologtes into practice. Prominent observers have concluded that a majority of the increase in
medical care costs over time is due to proliferation of medical technology {Newhouse, 1992;
Fuchs, 1993). Practice guidelines have been identified as the crucial “third instrument” of policy
needed to guide the proliferation of medical technologies and constrain costs (Fuchs, 1993).!

The field of health care rechnology assessment is relatively new, first coming into prominence
during the national debate regarding adoption and diffusion of the Computerized Tomography
(CT) scanner in the 1970’s (Banta and Luce, 1993). The policy need for formal technology
assessment in the health care market in general is heightened by large information asymmetries
regarding the effectiveness of health care interventions and the fact that patients and clinicians
bear little of the actual cost of their health care consumption decisions. As pressures to constrain
medical care costs have grown, demand has grown for technology assessments to aid health care
policymakers, administrators and clinicians in determining how to allocate resources efficiently.
As aresult, use of formal techniques of technology assessment, such as cost-effectiveness
analysis (CEA) in health care, has increased (Office of Technology Assessment, 1980a; Office of
Technology Assessment, 1980b). As new outcomes assessment tools have become available to
measure the effectiveness of health care technologies, there has been a growing convergence of the
new field of evidence-based medicine and technology assessment that has led some analysts to
herald the coming of “the new technology assessment” (Fuchs and Garber, 1990; Rettig, 1991).

Although the use of CEA has grown since the 1960°s (Banta and Luce, 1993}, cost-effectiveness
studies have had little impact on clinical practice to date in the U.S., and leading proponents have
acknowledged the challenges associated with “making economic evaluations respectable”
(Reinhardt, 1997; Clancy and Kamerow, 1996; Eddy, 1993). In addition to the many technical
and methodological challenges associated with performing CEA, many clinicians express an
aversion to incorporating economic criteria into clinical decision-making (Stone, 1997; Greer,
1994). Some critics have even made a philosophical case for outright rejection of explicit criteria
for allocating resources based on cost-effectiveness in favor of the traditional, implicit approach
to rationing medical care (Mechanic, 1995; Mechanic, 1997; Ubel and Arnold, 1995). A leading
proponent of CEA in evidence-based medicine has predicted that use of practice guidelines to
control the use of treatments will be perhaps “the most visible and personal manifestation of the
battles over evidence and cost” in the U.S. during the 1990°s (Eddy, 1993).

" The others are market-based and regulatory instruments.
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D. Growing Focus on Implementation

Despite the breadth and depth of interest in guidelines as a tool for improving clinical practice,
improving outcomes and controlling costs, the policy and research communities have devoted
greater aftention to issues surrounding the development of practice guidelines rather than on
evaluating and improving the extent to which they are actually used in clinical practice.
Questions about dissemination, implementation, and use of guidelines have been examined less
frequently. Yet even the most carefully designed practice guidelines will have little effect on
health care if they do not: (1) reach large numbers of practitioners (and other decision-makers);
(2) lead to improved provider knowledge and acceptance of the guidelines’ content; and (3)
produce beneficial changes in clinical practice. Experience to date suggests that neither the
development nor even widespread publication or dissemination of guidelines leads directly to
changes in medical practice (Kosekoff et al.; 1987; Lomas, 1991). Physicians sometimes view
guidelines in a negative manner, perceiving them to be a threat to their autonomy, an
inappropriate substitute for clinical judgment, as a cost-cutting tool, or in other negative ways
{Tunis et al., 1994; Mittman et al., 1992; Tanenbaum, 1993). Implementing practice changes also
often entail new risks, expenditures, staffing combinations, time commitments and “learning
curves” (Greer, 1994). Proponents of clinical practice guidelines have therefore turned to
targeted, mtensive implementation strategies or interventions as a means of overcoming barriers
~ to implementing guidelines and achieving their incorporation into physicians’ routine clinical
practices.

The relatively little amount of attention to date that has been paid to issues of dissemination and
implementation has focused primarily on individual physicians as the unit of analysis. Far less
attention has been devoted to investigating similar issues at the organizational level (Kindig,
1994). This is despite the fact that health care organizations are playing an increasingly
important role in clinical decision-making (Starr, 1982; Kindig, 1994). This has led some to call
for increased attention to organizational and group characteristics in the study and design of
guidehne implementation strategies (Mittman, Kanouse and Rubenstein, 1995).

E Review of Guideline Implementation Research

Efforts to implement guidelines to date, although still in their infancy, have been characterized as
“remarkably unsuccessful” in influencing physician practices {Greco and Eisenberg, 1993).
Recent reviews have, however, identified multiple strategies that can be effective in changing
practice behavior. Effective strategies include those that rely on interpersonal influence, regular
retrospective feedback of data, prospective reminders or order forms, local involvement in
strategy development, or a multifaceted approach (Davis et al., 1997; Greco and Eisenberg,
1993).

Educational Strategies

Although chinician education is acknowledged to be a necessary component of any guideline
implementation intervention, past research has concluded that simple educational approaches in
isolation are rarely effective in changing physician behaviors (see reviews by Eisenberg 1986;
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Lomas and Haynes, 1988; Mittman and Siu, 1992; and Kanouse et al., 1995). Conventional
educational methods such as dissemination-only strategies, large conferences and mailing of
unsolicited materials generally have been found to be unsuccessful in changing health care
providers’ behavior (Oxman et al., 1995). Some intensive educational interventions have been
found to have a limited effect on practice behavior, however the results generally were found to
be transient, disappearing soon after the withdrawal of the educational program (Eisenberg and
Williams, 1981). One-time educational interventions designed to improve clinician awareness and
knowledge of medical care costs also have been shown to be ineffective (Eisenberg and Williams,
1981).

Retrospective Feedback Strategies

Providing retrospective feedback of data to physicians on utilization and outcemes, their
adherence to preferred practice pattemns, or practice relative to their peers has been shown to
increase adherence to some practice guidelines (Loback, 1997; Elson and Connelly, 1995). Other
attempts to influence behavior through provider feedback, however, have had little or no impact
(Lomas, 1991; Hershey et al., 1988; Meyer et al., 1991; Parrino, 1989; Headrick et al., 1992).
Feedback methods also have been shown to be successful only in the short term; in the long-term,
practices frequently return to pre-intervention levels unless feedback or reminders are provided
on a regular basis (Mittman and Siu, 1992).

Prospective Reminders or Order Forms

It has been shown that prospective reminders such as order forms, checklists, questionnaires, or
algonthms can be effective in influencing behavior (Brufsky et al., 1998; Pestotnik, 1996;
Leitzelman et al., 1993; Zaat et al., 1992; Avorn et al., 1988; McDonald, 1976). Effective
reminder systems have included both paper-based and computer-based approaches. Proponents
of prospective reminder approaches have argued that high rates of error in medicine and low
adherence to practice guidelines often can be traced to information processing errors by providers
(Leape, 1994; McDonald, 1976). Prospective reminders can be ideal tools for minimizing the
information processing burden associated with performance of rote and repetitive tasks and
thereby reducing the rate of variation and error. Comparative studies have found prospective
reminders to be more effective than retrospective feedback in influencing behavior (McPhee et al.
1989; Tiemey et al., 1986). Studies generally have found that behavior change associated with
prospective reminder systems is transient, disappearing as soon as the reminders are withdrawn
(McDonald, 1976; Mittman and Siu, 1992).

E

Local Involvement in Strategy Development

Recent reviews of efforts to influence medical practice have emphasized that local involvement in
refining practice guidelines or implementation strategies may be effective in inducing desired
behavior change (Grimshaw; 1993; Greco and Eisenberg; 1993). Other studies that found
successful intervention-induced behavioral change also have speculated that physician
participation was an important factor (Spiegel et al., 1989; Zhanel, 1989). Framing strategies as
quality improvement efforts that focus on improving systems of care may also induce goodwill



clinician involvement and participation in guideline implementation strategies, as opposed to
strategies that emphasize negative motivations of the intervention such as the presence of
inappropriate care and high costs and implicitly place blame on past physician behavior. Greer
also has highlighted the need for local identification of problems associated with nationally
developed guidelines and two-way communication between implementation efforis and central
sources to ensure continual guideline refinement (Greer, 1994).

Interpersonal Influence Strategies

Interpersonal influence strategies such as those that rely on local opinion leaders or “academic
detailing” are increasingly popular in guideline implementation efforts because of the consistent
failure of simple educational strategies in efforts to modify physician behavior and implement
guidelines. These approaches emphasize the importance of organizational and group culture,
norms, and other social influences on physician behavior that had been ignored in earlier attempts
to modify physician behavior based on non-behavioral theories of information exchange and
knowledge transfer or financial incentives. A growing number of authors criticized the
appropriateness of approaches that did not include an active social influence component
{Eisenberg, 1986; Geertsman et al., 1982; Greer, 1994; Kanouse and Jacoby, 1988; Lomas and
Haynes, 1988; Winkler et al., 1985). Studies of the diffusion of medical technologies (Coleman,
Katz, and Menzel, 1966; Becker, 1970) and research on physicians' information sources
{Kanouse et al., 1989) have shown the importance of local peer influences, while research on
physicians' prescribing patterns underscores the importance of personal contacts, communication
networks, and opinion leaders.

Opinion leader approaches rely on influential individuals who are familiar with the target
physicians and the setting in which they operate. Several studies have found local opinion leader
sessions in informat settings to be more effective than large educational conferences (Oxman et al.,
1995; Davis et al., 1992) or than audit and feedback approaches (Lomas et al., 1991). Lomas et
al. (1991) demonstrated long-lasting improvements in adherence to consensus recommendations
for cesarean section via a strategy that involved recruitment and training of opinion leaders who
then returned to their communities to educate colleagnes. Another study found important, long-
lasting improvements in adherence to evidence-based guidelines when copies of the guidelines
were provided to hospital department leaders who were asked to disseminate them to colleagues
{(Everitt et al., 1990).

Another popular interpersonal approach targets individual practitioners directly and is often
referred to as "academic detailing” (Soumerai and Avorn, 1990). Academic detailing or outreach
Visits involve person-to-person interactions between a behavior change “agent” and a target
provider. Academic detailing closely follows the approach made common by pharmaceutical
manufacturers, who hired “detail men” to convince providers to prescribe their products. These
approaches have been found to be especially effective for guideline implementation when the
educator is known to the target physician and when there is interaction between the recipient of
the information and the educator (Mittman and Siu, 1992).



Given that opinion leader strategies rely on targeting a small number of influential leaders, these
strategies are less resource-intensive than approaches that directly target large numbers of
individual practitioners and therefore may have the potential for more widespread applicability.
A recent review concluded that it remains unclear whether these techniques can succeed outside
the research setting (Greco and Eisenberg, 1993).

Continuous Quality Improvement Activities

Industrial quality management techniques--alternately known as continuous quality improvement
(CQI) and total quality management (TQM) among other terms--have recently been promoted as
an ideal strategy for improving the quality of medical care (Berwick, 1989; Laffel and Blumenthal,
1989; Blumenthal, 1993; Blumenthal, 1997). Since that time, use of CQI has been reported in a
1992 survey to be increasingly prevalent in American hospitals, with a majority of hospitals
reporting that they use CQI (Barsness et al., 1993).

The tenets of CQI have been described in great detail elsewhere (Shewart, 1925; Juran et al.,
1979; Deming, 1982). In general, CQI involves convening multidisciplinary teams to engage in a
collaborative, cyclical effort to understand and revise processes that produce the outcomes of
interest. CQI efforts typically focus on reducing multiple--and often systemic--sources of
unnecessary process variations to improve outcomes. The CQI paradigm also is emphatically an
empirical one, and regular collection and monitoring of data on the processes and outcomes
targeted for improverment 1s considered a fundamental aspect of CQL. Common CQI tools
include the control chart, process flow analysis, and evolutionary operations (or “Plan-Do-
Study-Act (PDSA) cycles™). The use of statistical “control charts” for evaluative support is
perhaps the most well-known hallmark of CQI, and each chart uses locally collected data to show
trends over time for a particular outcome or process measurement along with the historical
average and uppet/lower limits.

Despite the recent populanty of CQI, there has been little evaluation to document the nature of
many CQI efforts or the success or failure of those efforts (Bigelow and Amdt, 1995; Kaluzny,
1996). Further, a majority of CQI efforts in health care to date appear to have been focused on
improving business processes rather than clinical care (Bigelow and Arndt, 1995; Gann and
Restuccia, 1995). While use of CQI methods in industry has been widely credited with
producing massive improvements in quality and cost reductions that has been described as a
revolution in modern industrial management in Japan and the U.S. (Crosby, 1979; Garvin, 1988),
evidence on the effectiveness of CQI in health care to date is largely anecdotal (Kuperman et al.,
1991; Kleefield et al., 1991). A recent survey of clinical staff in a group of primary care clinics
found that most staff voiced support for CQI concepts, but they had limited understanding or
experience with conducting CQI and reported limited success with it (Solberg et al., 1998).
Further, a recent randomized controlled trial of CQI teams and academic detailing found both
techniques to be generally ineffective in improving guideline adherence and clinical outcomes for
treatment of hypertension and depression in primary care (Goldberg et al., 1998).



Multifaceted Approaches

Some or all of the above approaches may be combined into a single guideline implementation
strategy, and multifaceted approaches generally have been found to be more effective than single-
method approaches (Grimshaw, 1993). No consensus has yet emerged as to what combinations
of approaches are most effective or cost-effective.

F. Particular Focus on the Need for Guidelines to Guide Use of Pharmaceuticals

Within the context of the national movements for evidence-based practice guidelines and the new
technology assessment, many have called particular attention to the need to control the
inappropriate use of medications (Kassirer, 1993). Health plans have identified the need to
control pharmaceutical use as a key policy goal given that drug costs have risen almost twice as
fast as costs of other medical services throughout the 1990’s (Ginsburg and Pickreign, 1996).
Pharmaceutical expenditures currently comprise approximately 8% of the total cost of medical
care, or more than $40 billion per year in the U.S. (Volpp and Schwartz, 1994; Santell, 1996).
Prescription drugs also are a major budget item for hospitals, accounting for between 5% and
20% of individual hospital budgets (Ryan, 1993).

A considerable amount of research has been conducted to explain provider decision-making
regarding pharmaceuticals. Classic studies have found that physician decisions regarding use of
new drugs are influenced heavily by peer interaction and become strongly ingrained as habits
(Coleman, Katz and Menzel, 1966; Temin, 1980). Temin (1980) and others have found that
physicians are relatively insensitive to prices of new drugs, and that they are more likely to
provide answers that reflect ignorance rather than knowledge when asked about prices (Eisenberg
and Williams, 1981; Nagumey et al., 1979; Lowy, 1972). However, it is unclear to what extent
past research applies in the current cost-conscious environment that increasingly shifts financial
risk to the provider community. There also is some indirect evidence that hospitals may be more
sensitive to pharmaceutical prices than providers in other practice settings (Hurwitz and Caves,
1988; Caves, Whinston, and Hurwitz; 1991), so study findings that focused on decision-making
in primary care or office-based settings may not apply to the hospital setting.

G The American College of Radiclogy’s Clinical Practice Guideline Program

In this study, a multi-hospital strategy was developed and evahiated for implementing the
American College of Radiology’s Guidelines for the Selective Use of Low Osmolar Contrast
Media as published in its Manual on lodinated Contrast Media. This guideline, first published in
1990 (American College of Radiology, 1990), reflects exhaustive reviews of scientific evidence
and carefully guided consensus deliberations of the ACR and the ACR Committee on Drugs and
Contrast Media. The guideline provides explicit risk criteria for determining when to use low
osmolar contrast agents (LOCA). The ACR guidelines define high risk patients as those with a:
(1) history of adverse reaction to contrast media; (2) history of asthma or allergy; (3) known
cardiac dysfunction; (4) generalized severe debilitation; (5) sickle cell disease; (6) increased risk of
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aspiration; (7) severe anxiety; and (8) non-communicative patients. Examples of patient
characteristics that were not found to be risk factors in the ACR guideline mclude gender and age.
In fact, Katayama et al. (1990) found that the rates of adverse reactions for infants and elderly
were lower than for patients of moderate ages.

The development and publication of the 1990 ACR guideline on contrast agents anticipated the
later establishment of a comprehensive practice guideline program by the College. In 1993, the
leadership of the ACR determined that in the changing health care environment, a premium would
be placed on the efficient use of resources including appropriate use of radiological services.
Additionally, the ACR leadership concluded that there was an immediate need for nationally
accepted, scientifically based criteria to assist radiologists and referring physicians in making
appropriate imaging decisions for given patient clinical conditions and that a system needed to be
developed for the creation of these criteria. The ACR Task Force on Appropriateness Criteria
was created for this purpose, and the Task Force adopted guideline criteria developed by the
Institute of Medicine and used by the Agency for Health Care Policy and Research (AHCPR).
Appropriateness criteria have been developed by multiple expert panels that involve radiologists
from diverse geographic locations representing academic and community settings as well as
consultants from national medical specialty organizations. The resulting appropriateness criteria
were grouped according to eleven body systems (with the exceptions of pediatrics, interventional
radiology, women’s imaging and radiation oncology) and two work groups {cancer and bone
metastases) with the goal of promoting the cost-effective practice of high-quality radiology.

H. Introduction and Diffusion of LOCA: Review of Past Research

Contrast media are injectable drugs used to improve image quality of computed tomography (CT)
scans and other radiology procedures. Contrast agents are now provided with more than 19
million radiology procedures per year in the U.S., and the annual volume of contrast agents
exceeds that of any other class of pharmaceuticals (Katzberg, 1997). Two major types of
contrast agents are available. High osmolar contrast agents (HOCA), also referred to as ionic
contrast agents, were the only available contrast agents from the 1940’s through the mid-1980’s.
In the mid-1980’s, low osmolar contrast agents (LOCA)--also referred to as non-ionics--were
introduced in the U.S.

Although both HOCA and LOCA are universally agreed to be safe and effective, studies have
documented a lower rate of adverse reactions associated with LOCA {Katayama et al, 1990; Wolf
et al, 1989; Palmer, 1988; Kent, 1988). Table 1 summarizes the available evidence regarding
rates of adverse reactions to LOCA and HOCA. As this table shows, both types of agents are
very safe, with a very low incidence of moderate, severe and fatal reactions. The side effect
profile for LOCA represents a clear but small improvement over HOCA across all types of non-
fatal reactions. There is no evidence that the risk of death is different for HOCA and LOCA
(Curry etal., 1991; Caro et al., 1991) and the risk of death associated with either agent has been
equated with flying in an airplane (Gerstman, 1991) or receiving a dose of penicillin (Brumbaugh
et al., 1991). Research conducted by Lasser also demonstrated that pretreatment with
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corticosteroids reduced the rate of serious adverse reactions to HOCA to a level that was
comparable to LOCA. The rate of serious complications for HOCA has been equated with
regular aspirin use (Gerstman, 1991). In a general policy article, Eddy has described the
relationship between HOCA and LOCA as “sibling treatments,” or treatments for the same
problem that involve a slight difference in benefit but a large difference in costs (Eddy, 1993).

Table 1

Studies Comparing Incidence of Adverse Reactions in Patients Receiving Contrast Agents
(By HOCA and LOCA™*)

HOCA (H) or Resulis--Reaction Rates, %

Source LOCA (L) Mild Moderate Severe Very Severe
Palmer, 1988 H 3.32 (.35 -- 0.09

L 1.04 0.099 - 0.02
Katayama et al., 1990 H 14 84% - 0.22 0.037

L 3.24% -- 0.042 0.0036
Kent, 1988 H 3325 0.19 - 0.080

L 0.53 0.03 - 0
Wolf et al., 1989 H 2.50 1.20 0.40 -

L 0.58 0.11 0 -
Eddy, 1992 H 319 0.32 0.097 -

L

0.75 0.085 0.0037 -

*Table adapted from Eddy, 1992
tCaleulated from number of reactions (not number of patients)

LOCA are considerably more expensive than HOCA, with a cost differential in the U.S. that was
approximately 10:1 prior to the onset of this study (Ellis, 1996) but has narrowed since that time
(see Section V.A). After reviewing the scientific evidence, researchers concluded that LOCA did
not meet cost-effectiveness thresholds normally used by health economists and policymakers for
patients deemed at low risk for adverse events (Ellis, 1996; Eddy, 1992; Jacobson, 1988). At
least one author also questioned whether LOCA were cost-effective for high-risk patients (Eddy;
1992). In addition to the ACR, other professional organizations adopted and disseminated
guidelines to limit use of LOCA to high-risk patients, including the Society for Cardiovascular
and Interventional Radiology (Bettman et al, 1989), the United Health Systems Consortium
(UHC, 1991), the American College of Cardiology (Ritchie et al, 1993). The Health Care
Financing Administration also adopted reimbursement criteria for Medicare Part B that specified
a subset of the high-risk criteria from the ACR guidelines that merited reimbursement for LOCA.

Although there is some variation across guidelines regarding how to define a high-risk patient, an
inclusive review of published reports indicates that between 15 and 40 percent of patients fall
into this category. Palmer (1988) estimated that only 15 percent of patients are high risk. Levin
et al. (1993) and Swanson et al. (1994) estimated that in two large referral hospitals with high
severity case mixes, the prevalence of high risk patients was 28 percent and 40 percent,
respectively. Based on these study findings, a 1996 study by the University Health Systems
Consortrum (UHC, 1996) used 40 percent as an upper threshold for the prevalence of high-risk
patients when it assessed adherence with guidelines and institutional policies for the selective use
of LOCA.
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At the same time that many policymakers, professional organizations and researchers were
expressing concern about use of LOCA for low risk patients, studies documented steady
diffusion of LOCA into medical practice. Out of all contrast media examinations, the percentage
of patients who received low osmolality agents was reported to increase steadily from 9 percent
in 1986 (Steinberg et al, 1988) to greater than 50 percent by 1994 (Jacobson and Rosenquist,
1996). Total expenditures on contrast media in the U.S. also reflected increased use of LOCA,
growing ten-fold from 1985 to 1993 to a market value of over $1 billion (Katzberg, 1992). Using
data from previously published studies for the period from 1985-1992 and national
pharmacentical market data made available for this study by IMS America, the authors
constructed a technology diffusion curve showing the national penetration of LOCA into the
contrast agent market from the time of its mtroduction (see Figure 1). The IMS America data

reveal that by 1996, LOCA controlled approximately 75 percent of the contrast agent market
share by volume.

These findings provide evidence of steady proliferation of LOCA into medical practice. Given
that the level of LOCA diffusion at the outset of this study greatly exceeded the upper threshold
of 40% for the prevalence of high-risk patients (Levin et al., 1993; Swanson et al., 1994; UHC,
1996), it was apparent that there was widespread use of LOCA in the low-risk patient
population despite the development and dissemination of national guidelines to limit use of this
costly technology to high-risk patients. Thus, LOCA diffusion indicated there was widespread
non-adherence to practice guidelines for the selective use of LOCA.

Figure 1

Diffusion of LOCA in the USA (1985-1997)
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l. History of Implementing Guidelines for Selective Use of LOCA

A small number of studies have been conducted at individual medical institutions in an atterpt to
implement institutional policies for the selective use of LOCA, with inconsistent results. An
early study performed at Duke University Medical Center in North Carolina (Debatin et al.,
1991) adopted a formal selective use policy and carried out an implementation strategy involving
provider education, a contrast agent order form listing risk factors that were appropriate
1ndications for the selective use of LOCA, and momtoring of utilization patterns. Despite
enforcement of the same set of indications for use of LOCA during the study period, the
percentage of patients receiving LOCA out of all contrast agent exams rose from 26.5% at the
study’s outset to 55.3% at the conclusion of the study. The authors concluded that strict
guidelines for the selective use of LOCA are difficult to enforce consistently over time in a single
institution. Suggested reasons for lack of compliance over time included fear of malpractice,
provider desire to provide the best and safest agent available regardless of cost, patient concerns
about minor side effects, and the occurrence of a single, severe reaction to HOCA during the
study period that appears to have been influential in altering practitioner behavior.

Follow-up studies were conducted at other major teaching hospitals in an atterpt to implement
the guidelines (Levin et al., 1993; Hunter et al., 1994; Swanson et al., 1994; Zishkind et al., 1994).
At Thomas Jefferson University Hospital in Philadelphia and the University of Pittsburgh,
similar strategies were implemented involving staff education, a contrast agent order form, regular
monitoring of utilization, and individual feedback to staff with aberrant utilization patterns. A
somewhat different strategy was employed by the University Medical Center of Tucson that
involved radiology technicians and nurses deciding whether to use LOCA based on responses to a
patient questionnaire that assessed indications for LOCA, but no regular monitoring or provision
of periodic feedback to providers. In contrast to the earlier findings at Duke University, all three
of the hospitals conducting follow-up studies reported that they were successful in reducing the
percentage of LOCA exams to a level at or below 40% out of all contrast agents and maintaining
the use of LOCA at the new levels. All three hospitals also reported significant cost savings
associated with implementation strategies. Table 2 lists the clinical risk indications for LOCA
that were used 1n all four of the studies described in this section as well as the risk criteria used
by the ACR and UHC in their national guidelines for the selective use of LOCA. Figure 2
longitudinally charts the utilization of LOCA at each of the study hospitals described in this
section in relation to national levels of LOCA diffusion.
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Figure 2

Utilization of LOCA in Prior Studies in Relation to National Diffusion of LOCA
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The inconsistent findings of the Duke study and the three follow-up studies raised questions
about the internal and extemnal validity of these “natural experiments” involving single sites and
no concurrent controls. Given the well known phenomenon that interventions failing to achieve
intended results are less likely to be published (i.e., publication bias), it was unclear to the study
team whether the results of the follow-up studies were representative or generalizable to other
hospitals. One reason that was proffered by an author of one of the follow-up studies (Levin et
al., 1993) to explain the “failure” of the guideline implementation strategy at Duke was that it
may have been conducted before there was widespread acceptance in the practice community for
selective use policies (note that many of the national guidelines and articles supporting selective
use that are referenced earlier in this report had been published after the initial Duke study but
before the follow-up studies were conducted). Although there was no evidence offered to
support it, another potential explanation identified by this author was that the education,
monitoring, and feedback activities carried out in at least one of the follow-up studies may have
been more “intensive” and “rigorous.”

J. Outline of This Report

This study reports on efforts to develop and evaluate a strategy for implementing the ACR
guideline for the selective use of LOCA. The project involved a unique collaboration between the
New York State Radiological Society and the RAND Health Program (see Appendix 1 and 2 for
brief descriptions of these organizations). The study took place in New York State during the
two-year period from October 1, 1995 to August 1997.
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The remainder of this report documents: results of a preliminary survey to assess contrast agent
practices in New York state; the approach in this study used to implement the guideline; the
methods used to evaiuate the implementation effort; and the results of this evaluation. The
Conclusion of the report discusses the lessons learned and implications of the study for future
efforts to improve clinical practices and outcomes through implementation of ACR guidelines for
selective use of LOCA, other ACR guidelines, as well as other specialty societies’ and other
organizations’ efforts to practice guidelines.

Readers interested in the guideline implementation strategy and its results (but not interested in
details of the evaluation methods and analysis) should read the following sections: 1.
GUIDELINE IMPLEMENTATION STRATEGY,IV..EVALUATION RESULTS, and VL
CONCLUSIONS. Details of the evaluation and research methods are provided in Section IV for
readers interested in this aspect of the project.
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Il.  PRELIMINARY SURVEY OF CONTRAST AGENT USE IN NEW YORK STATE

The study team developed and fielded a statewide survey of New York state radiologists in mid-
1996 in order to assess contrast agent practice behavior and current levels of adherence to the
ACR guidelines in New York State. This preliminary survey gathered information on attitudes,
beliefs, practices and adherence to guidelines for the selective use of LOCA in New York State.
The evidence obtaned from this survey was needed to assess whether guideline implementation
efforts were warranted and to assist in the development of the multi-hospital guideline
implementation strategy that was subsequently carried out (see Sections III through VI).

A. Materials and Methods

A survey of New York radiologists was conducted to gather current data regarding diffusion of
LOCA in that state and to investigate the extent to which the development and dissemination of
practice guidelines by professional organizations and adoption of institutional policies regarding
contrast media appear to have influenced diffusion. A random sample of radiologists in New
York State were sent a survey consisting of: closed-response questions regarding physician
practices on the use of high and low osmolar contrast media; hospital or group policies; factors
contributing to the implementation of these policies; and personal opinions on the application of
these policies in thetr practice setting. Additional survey items asked respondents to report local
contrast agent reaction rates, costs, standards of care and litigation experiences. Appendix 3
contains a copy of the preliminary survey.

Practicing members of the New York State Radiological Society were identified through review of
the 1996 membership database. A random sample of 750 radiologists was selected to receive the
mail survey in June of 1996. Approximately two weeks after the initial mailing all respondents
were sent a reminder postcard. Telephone follow-up was conducted with 75% of non-
respondents 1n July. During fall, a second packet containing the questionnaire and a personalized
cover letter was sent to non-respondents. Physicians who had not responded after the second
mailing were contacted by phone and subsequently sent a third questionnaire if no response was
received.

In order to assess the degree of LOCA penetration in New York State during 1996 and rates of
compliance with national guidelines regarding selective use of LOCA, respondents were asked to
report the total annual volume of contrast agent exams in the hospital and office setting and the
percentage of exams that were LOCA in each setting. The percentage of LOCA exams (out of all
contrast media exams) was used to create a proxy measure for compliance with selective use
guidelines. Hospitals were determined to be partially non-compliant with guidelines for selective
use of LOCA if they used LOCA for more than 50 percent of all exams. This 50 percent
threshold exceeds the highest published estimates for the prevalence of high risk patients. The
UHC study (1996) used a 40 percent ceiling for LOCA use as the criterion for determining
whether hospitals had been successfiil in implementing selective use policies.
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Analysis next was performed to investigate what practice characteristics are predictive of
radiologists’ decisions regarding use of low osmolar agents. Factors investigated include practice
s1ze, urban versus rural Jocation, teaching status, and proportion of managed care patients served
by the practice.

B. Results

Of the original sample of 750 radiologists, a total of 150 were excluded for various reasons,
including (a) 123 radiation oncologists, nuclear medicine specialists and others who indicated they
did not perform contrast agent exams, (b) fifteen radiologists who were retired or not practicing
for other reasons, (c) five radiologists who could not be located, and (d) and seven who reported
that a colleague completed a survey reflective of their hospital or practice group. Completed
surveys were received from 309 of the remaining 600 radiologists, yielding a response rate of 52
percent.

Respondent Characteristics

Responding radiologists reported a median practice size of 9 physicians (inter-quartile range 5-17
physicians) and a median number of annual contrast agent exams of 3,000 (inter-quartile range
1,269 to 5,500). The mean number of annual contrast agent exams was higher (4,707) because
respondents from five high volume institutions reported providing more than 25,000 contrast
agent exams annually.

Practices were predominantly urban, with 59 percent, 32 percent and 9 percent of respondents’
practices located in urban, suburban, and rural areas, respectively. Radiologist practices were
primarily fee-for-service, with a median of 70 percent of patients enrolled in fee-for-service
(inter-quartile range 40-80). Twenty-five percent of respondents served a majority of managed
care patients. Respondents also were asked to identify their practice arrangements. Fifty-two
percent reported non-academic, private hospital affiliations and 23 percent reported academic
affiliations. The remamder were in solo practice (9 percent), public or governmental (5 percent),
or HMO practice (4 percent), or reported more than one practice arrangements (6 percent).

LOCA Utilization Variation by Practice Setting

Average reported use of LOCA 1n the hospital and office settings was 73.5 percent (SD 27
percent) and 78.3 percent, respectively, of all contrast media exams. The distribution of LOCA
use in the hospital and office settings in New York state during 1996 is shown in Table 3. LOCA
were used universally at 30 percent and 53 percent of hospital and office settings, respectively.

Analyses of LOCA utilization revealed significant associations between utilization rates and
practice location, but no associations with factors such as annual contrast agent exam volume,
hospital academic affiliation, or insurance type (indemnity vs. prepaid). Regarding practice
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location, utilization of LOCA was significantly lower in urban than rural settings (t=2.56,
p<0.01): the mean percentage of total injections that were LOCA was 67, 72 and 84 percent in
urban, suburban and rural locations, respectively.

Table 3

Distribution of LOCA Use in the Hospital and
Office Settings in New York State.
Pre-Baseline. (1996)

Percent Hospital Setting Office Setting
LOCA Use
0-24% 16% 19%
25-49% 15% 7%
50-74% 18% 9%
75-99% 27% 12%
100% 30% 33%

Determinants of Decisions to Use LOCA

Radiologists were asked to rank the influence of numerous factors on their contrast agent
selection decisions. Table 4 summarizes the results. Patient Safety and Adverse Reactions were
the highest ranking factors. Respondents attributed the least importance to Administrator
Pressure and Institutional Policy. The ACR Guidelines--a form of national pohicy--ranked above
Clinical Literature and Cost factors. When asked whether individual knowledge, group policy,
office policy or hospital policy governed decisions regarding contrast media selection in their
main practice location, responses were mixed, with 44 percent reporting individual knowledge
and 43 percent reporting group policy. Only 9 percent of respondents identified hospital policy,
while office policy determined only 4 percent of decisions.

Compliance with Selective Use Guidelines and Effects of Institutional Monitoring

To assess the influence of national clinical practice guidelines on contrast agent utilization, the
utilization of LOCA by hospitals and physician offices was evaluated. Using the 50 percent
threshold for LOCA utilization as the upper boundary for guideline adherence, fully 75 percent
of hospitals and 74 percent of offices represented in the survey sample reported providing
LOCA at levels exceeding the threshold for adherence to national guidelines promoting selective
use of LOCA.

Regarding local (institutional) policies, 71 percent of respondents reported that formal policies
governing contrast media use were in place at their primary hospitals. A recommendation to use
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HOCA for low-risk patients was included in 66 percent of these policies. Reported rates of
LOCA utilization at hospitals with policies that encourage selective use of LOCA were
significantly lower than rates at all other hospitals (F=11.37, p<0.0009). The mean reported
LOCA utilization rate at hospitals with selective use policies compared to other hospitals is
shown 1 Table 5.

Table 4:

Contrast Agent Decision Infieence Rankings.
Pre-Baseline (1996)

Factor Rank Mean SE
Patient Safety 1 1.7 0.1
Adverse Reactions 2 2.8 0.1
Patient Comfort 3 3.8 0.1
Liability Concems 4 4.1 0.1
ACR Guidelines 5 4.9 0.1
Cost 6 5.1 0.2
Clinical Literature 7 5.3 0.1
Institutiona! Policy 8 6.0 0.1
Administrator Pressure 9 7.3 0.1
Table 5:

Percentage of Total Hospital Contrast Agent Injections That Are LOCA
by Type of Hospital Policy. New York State. Pre-Baseline. (1996)

Hospital Policy Type Number of Mean Percent LOCA
hospitals (5
Policy suggests HOCM for low risk 132 63 percent
patients R V2]
Policy does NOT suggest HOCM for 67 82 percent
low risk patients (27)
No lozai policy 79 72 percent
(32)
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Despite the significantly lower use of LOCA in hospitals with selective use policies, the mean
percentage use of LOCA in these hospitals still exceeds the highest published estimate of the
percent of high-risk patients by 23 percent. Further, fully 67 percent of hospitals with selective
use policies reported rates of LOCA use exceeding 50 percent.

This indicates that even though institutional policies regarding selective use are partially effective
in reducing use of LOCA when compared to other hospitals, low osmolality agents still are
commonly provided to low risk patients in those settings. Overall compliance with these
policies is generally low. It was therefore of interest to note that 83 percent of respondents at
hospitals with selective use policies reported very high or high compliance with local policy.

Among hospitals with selective use policies, monitoring efforts to track compliance with
institutional policy were associated with lower rates of LOCA use. Sixty-two percent of
respondents reported that formal processes for monitoring use of LOCA, or rates of compliance
with local policy, were in place at their hospitals. Yet 98 percent of respondents indicated that
no sanctions had ever been imposed for not following institutional policy. Hospitals with
monitoring efforts (58.9 percent, SD 29.5, n=68) tended to have somewhat lower mean LOCA
use than non-monitoring hospitals (68.1 percent, SD 26.8, n=41) at hospitals without such
monitoring. These differences were not statistically significant, however (F=2.67, p<0.10).

Another key finding was that radiologists’ preferences re parding universal LOCA use policies or
selective use policies revealed no strong opinions. A large majority (86 percent) of respondents
indicated agreement with the policy under which they practice, regardless of the policy content.
No differences were observed in rates of agreement with selective use policies (87 percent) versus
universal use policies (85 percent).

Legal Issues

Despite the relatively high ranking of liability concerns on the list of decision influence factors,
radiologists reported virtually no instances of actual malpractice litigation related to contrast
agent selection decisions. Only 5 percent of respondents indicated that they were aware of any
malpractice litigation regarding selection of LOCA, with half of these respondents unaware of the
outcome and all but one reporting knowledge of only a single case.

Provision of informed consent is more common in New York State in 1996 than reported in
previous studies, with 52 percent of respondents reporting that they routinely provide informed
consent either to all patients or high-risk patients. One-third (34%) of respondents reported
discussing availability of LOCA to all patients, while 18% reported discussing LOCA to high-
risk patients only. The remaining 48 percent do not disclose availability to their patients. Among
selective users of LOCA, 44 percent routinely disclose availability of LOCA to patients, with
the proportion split evenly (22 percent each) between those who explain LOCA availability to
all patients and high-risk patients only. Physician and institutional behavior regarding informed
consent also is strongly related to use of contrast media. Those who routinely obtain informed
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consent from all patients used the highest percentage of LOCA (80 percent total, 63 percent
among selective LOCA users), followed by hospitals that do not provide information to patients
(71 percent total, 60 percent among selective users). Those who explain LOCA availability only
to high-risk patients use the lowest percentage of LOCA (48 percent total, 42 percent among
selective users). Analysis of variance confirmed statistical significance of these differences for all
respondents (F=14.9, p<0.0000) and among selective users of low osmolar contrast media
(F=7.03, p<0.0012).

C. Discussion

Radiologists from a single state were surveyed in order to assess and explain variations in
utilization of LOCA and to understand the impact of clinical practice guidelines on utilization.
Preliminary survey results suggest that widespread diffusion of LOCA for low risk patients has
occurred in New York despite policy efforts including national guidelines, institutional policies,
and financial incentives of health insurers to limit use to high-risk patients. The average
percentage utilization of LOCA in New York state during 1996 (78% and 74% in the office and
hospital settings, respectively) conforms closely to national utilization patterns (see Figure 1),
suggesting that contrast agent practice in New York state is representative of the nation at large.
The limited effectiveness of these policy efforts may be explained by the large degree of
individual discretion retained by physicians in how to implement guidelines and policies in daily
practice and the relative dearth of guideline monitoring, feedback and enforcement activities.
Adoption of mstitutional guidelines for selective use of LOCA seems to have been somewhat
effective in limiting its diffusion given that the percentage use of LOCA was 10-20 percent lower,
on average, than at hospitals with no policy or with policy that did not promote use of HOCA
for low-risk patients. That said, partial noncompliance with local selective use policies also
appeared to be widespread.

Our study found that urban areas have lower rates of LOCA use than rural areas. This may be
due to greater awareness of policy recommendations in urban areas, better perceived ability to
handle emergencies in urban seftings (leading to increased willingness to use HOCA for low risk
patients), or increased cost containment pressures due to higher levels of competition in urban
areas for hospital services.

There also 1s a large discrepancy between perceived compliance with selective use policies and
estimated actual compliance based on the proportion of high-risk patients in the population.
This discrepancy and the low ranking of institutional policy on the list of decision influence
factors both provide additional chalienges to those interested in influencing practices.
Radiologists’ perceptions of high compliance may reflect lack of knowledge regarding guideline
mtent or content, or may indicate uncertainty or lack of agreement regarding definitions of low-
risk patients. These findings are consistent with the theory of “risk creep,” which predicts that
radiologists classify progressively higher percentages of patients as high risk over time (Jacobson
and Rosenquist, 1996). This, too, represents an important challenge to those interested in
immplementing guidelines.
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The potential annual cost savings of full adherence with selective use guidelines for hospitals in
New York State were calculated for the pre-baseline period and the intervention period. These
costs were calculated by multiplying the annual number of LOCA exams at each hospital above
the adherence threshold by the difference in contrast expenditures per exam between LOCA and
HOCA. Detailed quarterly data available from IMS America on national prices and market
shares for each contrast agent product sold during 1995-1997 were used as the basis for cost
savings calculations. The added cost of LOCA when compared to HOCA per exam was found to
be $98.45 during the pre-baseline period and $53.62 during the intervention period.” Figure 8
presents the potential annual savings generated if all hospitals in New York State fully
implemented selective use policies such that the percentage use of LOCA was 50%, 40%, or
25%. Potential savings are presented for the pre-baseline period and are updated for the 1997
intervention period. Assuming sampled hospitals are representative of New York state
hosprtals, it 1s estimated that reducing use of LOCA to the adherence range for selective use
guidelines would have saved from $26 to $54 million in New York state hospital costs during the
pre-baseline period. Potential savings during the intervention period in 1997 would have been
$14 to $30 million.

Based on a prior analysis, I estimated the health benefits that could have been produced through
alternative uses of cost savings from improved guideline adherence. As described above, $54
million in annual savings could have been generated by reducing utilization of LOCA to 25% at all
hospitals in New York State during the pre-baseline period. This would have involved provision
of HOCA to approximately 550,000 patients during 1996 in New York state who otherwise
would have received LOCA. When compared to the additional severe reactions (500), moderate
reactions (1,500), mild reactions (15,000} and fatalities (0) that would have been expected due to
HOCA use for these patients, diverting use of the same resources to implement aggressive
screening programs for cervical cancer or breast cancer could have saved 1,500 and 500 deaths,
respectively in New York state (Eddy, 1992). Diverting the same funds for a cholesterol
screening program could have saved 200 sudden deaths, 1,400 heart attacks, and 4,000 cases of
coronary artery disease (Eddy, 1992).

There are limitations associated with the indirect measure of guideline compliance employed by
this study. The usual caveat applies that self-reported institutional utilization rates may not
reflect actual utilization behavior. The analysis also relies on an unverified assumption that the
mean level of institutional utilization of LOCA corresponds closely to the true level of
noncompliance with guidelines that might have been detected using patient-level risk and
utilization data. Every effort was made to ensure that estimates of noncompliance are
conservative and there are several reasons to suspect that the true level of noncompliance is
underestimated. First, the 50 percent threshold for compliance used in this study exceeds the
highest published estimate of the percent of patients who are at high risk in large, urban hospitals
with high severity case mixes (40 percent). In other words, this analysis essentially assumes

? The average cost per exam for LOCA and HOCA was derived by calculating the cost per bottle of the leading
products within each submarket during each time period and deriving a single average for LOCA and HOCA
weighted by market share of each product.
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every hospital has an unusually high severity case mix to avoid penalizing high severity case mix
hospitals while still allowing additional use of LOCA for low-risk patients. Second, any
utilization of LOCA below the 50% threshold for compliance is assumed to be provided only to
high risk patients as specified by the guidelines. This also is a conservative, upper bound
assumption. In fact, there may be considerable intra-hospital variation in practice such that the
mearn level of LOCA utilization far exceeds the percentage of high risk patients who receive
LOCA. For example, several radiologists may provide LOCA universally within a hospital that
otherwise uses LOCA quite conservatively according to guidelines. If a particular hospital uses
15 percent LOCA in strict adherence to selective use guidelines except for a small number of
radiologists in the department who are universal users, this may raise the mean LOCA utilization
up to 30 percent without any finding of noncompliance using this measure.

Our preliminary effort to understand factors influencing LOCA utilization decisions provided
mixed results. It is clear that radiologists continued to exercise considerable discretion in selecting
contrast media even when institutional policies were in place. Despite the finding that selective
use policies were associated with significant reductions in the use of LOCA, institutional policies
ranked low on the list of decision influence factors and were not perceived to be a threat to
physician autonomy. Monitoring efforts were minimal, and a majority of hospitals conducting
regular monitoring reported use of LOCA in excess of 50%. In general, efforts to adopt and
enforce institutional policies for the selective use of LOCA appeared to be insufficient to achieve
utilization of LOCA only for patients at high risk of an adverse reaction.

The findings of this preliminary study led to the conclusion that additional guideline
implementation efforts were needed if increased adherence to the practice guidelines was desired.
The results of this preliminary study were useful to guide the development and testing of a
guideline implementation strategy as described in subsequent sections of the report.
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lil. GUIDELINE IMPLEMENTATION STRATEGY

A. Overview of Implementation Strategy

A randomized, controlled trial of a multi-hospital strategy was desi gned to implement guidelines
for the selective use of LOCA (see Section IV for the Evaluation Desi gn and Methods). The
strategy was designed to reduce the level of variation in the process of care, mmprove adherence to
the guidelines at all hospitals carrying out guideline implementation activities, and thereby
increase cost-effectiveness of care.

The strategy involved recruiting department leaders from multiple hospitals and training them to
refine and put in place a program for implementing selective use guidelines at their local
institutions. The strategy was designed with the intention that, if effective, it could be replicated
widely at very modest cost by professional societies and other groups interested in promoting
widespread adherence to practice guidelines. The strategy included a combination of strategies
found to be the most strongly effective for implementing clinical practice guidelines, and it
required a moderate investment of local staff time to carry out. Thus, this strategy was identifted
as a potential means to support the entire provider community to move toward the level of “best
practices.”

The study team conducted department leader training sessions and developed a compendium of
guideline implementation resources that were tailored specifically for this project and included: a
model guideline implementation protocol; a guideline implementation checklist; and resource
notebooks. The training component of the intervention involved: (a) obtaining consensus and
buy-in from radiologists in leadership positions at each hospital regarding the desirability and
need to implement the ACR guidelines; and (b) training the department leaders how to implement
the guidelines at their own institutions as local “guideline experts.” The guideline implementation
resource component of the intervention was designed to provide useful tools to these department
leaders in a very cost-effective manner that would assist them to actually implement the
guidelmes locaily.

The design of the implementation protoco] that was proposed for implementation at intervention
group hospitals was developed after a careful review of prior theory and research. As is
described below in more detail, the protocol is multifaceted and relies on a combination of
education and interpersonal influence by department leaders, use of an order form, and CQI
techniques of continuous monitoring and feedback. This combination of techniques was found in
a recent literature review to be strongly effective in achieving successful guideline implementation
(Davis and Taylor-Vaisey, 1997). Local representatives of each institution were provided with a
full opportunity to make refinements to the protocol before it was finalized and approved.
Thus, the strategy employed in this study is consistent with the belief that guideline
implementation efforts must be conducted locally with the full involvement of affected clinictans,
and that the participation and content of all institutions should be voluntary. The remainder of
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this section describes in detail the following components of the multi-hospital guideline
mmplementation strategy:

1. Training sessions for department leaders
2. “Resource Guide”
3. Model Protocol and Guideline Implementation Checklist

B. Training of Department Leaders

The training session content was developed based on extensive experience in Continuing Medical
Education (CME) programming. Department chairpersons at each intervention group hospital
designated a local department leader to attend two sessions and receive training on how to
implement the guidelines at their own institutions. In virtually all cases, department leaders were
radiologists in administrative positions such as the chair of the radiology department’s quality
assurance committee or director of the CT division of radiology. Training sessions were held in
Manhasset, New York on Long Island during January 1997. Each training meeting was a two and
one-half hour weekday dinner. Of the 12 participants invited to the department leader trainin g
meetings, 11 (92%) attended the first session and 10 (83%) attended the second session.

The first session involved motivating leaders regarding the need for guideline implementation and
training in the guideline content, the evidentiary basis for the guideline, and behavior chan ge
methods (inctuding use of CQI tools and methods) by NYSRS and RAND staff, At the first
session, results from the preliminary survey were presented indicating low adherence to the
guideline in New York State. Physicians then were led through a process desi ened to achieve
acceptance of guidelines and modification of the behavioral norms underlying their practices. At
the beginning of the first session, each leader received a copy of the Project Resource Manual (see
below for a description of the Manual contents), an agenda of the session, a list of participant
materials, copies of session presentations, and case vignettes for discussion.

The second session began with a presentation of evidence revealing low adherence to selective use
policies (or more precisely, levels of LOCA utilization far in excess of the highest prevalence
estimates for high-risk patients) at many of the New York City area hospitals participating in the
study. The second session then focused on obtaining acceptance of the specific guideline
implementation approach proposed in the Model Protocol and training attendees to implement
guidelines in their local practice settings. In order to obtain “buy-in” from department leaders,
the strategy gave them an opportunity to suggest potential refinements to the approach and to
vote whether to implement each proposed component. Emphasis was placed on engaging the
participants in discussion about the guideline content and proposed strategy, asking them to
voice their concerns about implementing the materials in their own practices, and identifying
approaches to overcoming perceived barriers. After consensus was obtained during the second
training session regarding what refinements to make in the Model Protocol, conference calls were
held for the attendees to approve the refinements and finalize the Model Protocol. Once the final
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Model Protocol was approved, all department leaders voluntarily agreed to attempt to implement
the Protocol at their local institutions.

All sessions were observed by two members of the study team, who studied group and individual
dynamics. The sessions were taped and extensive notes were taken to document the concerns
and opinions, etc,

C. “Resource Guide”

A Project Resource Manual was designed to assist the department leaders in designing and
carrying out clinical practice guideline implementation projects at their institutions. The guideline
implementation projects were consistently referred to as “continuous quality improvement
(CQI) projects.” The Manual was distributed at the first training session, and it included the
following modules:

1. A copy of the ACR Manual on Iodinated Contrast Media;,

2. Areview of the peer-reviewed literature on contrast media, particularly focusing on the
key scientific and policy issues related to use of LOCA versus HOCA;

3. Results from the preliminary survey of New York state radiologists showing low
adherence to national guidelines for the selective use of LOCA,;

4. Primers on using social influence techniques and the continuous quality improvement
{CQI) method of quality management to implement guidelines;

5. Articles describing pnior hospital efforts (both successful and unsuccessful) to implement
the contrast agent guidelines;

6. An analysis of legal issues involved in using clinical practice guidelines that was
developed by an attorney on the staff for this project;

7. Examples of selective use policies and procedures, order forms, and other institutional
documentation regarding contrast agents that were available from participating hospitals
and other hospitals; and

8. Copies of slides and presentations made during the department leader training sessions.

D. “Model Protocol” and “Guideline implementation Checklist”

The project’s Model Protocol and Guideline Implementation Checklist articulate a step-by-step
strategy for implementing institutional policies for the selective use of LOCA that feature explicit
clinical criteria to identify high risk patients. These resources were developed by guideline
experts at NYSRS and RAND specifically for this project, and the Model Protocol refined with
full participation of the project liaisons during and after the training sessions.
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The Model Protocol was designed to include a core set of elements that all intervention group
department leaders agreed to strive to implement in their institutions, as well as a set of optional
elements that were considered desirable but not critical for successful implementation of a
selective use policy based on the ACR criteria. The Protocol allowed some flexibility in various
operational details ranging from relatively minor issues such as the specific layout of treatment
algonthms for ordering contrast agents to those which were agreed to be potentially important
factors in policy success but for which consensus to mandate their inclusion was not achieved.
Department leaders at intervention group hospitals unanimously agreed to educate staff within
their departments about the hospital’s adoption of policy consistent with the ACR guidelines,
and to implement all mandatory components of the Model Protocol. The Protocol contains three
basic components:

1. Contrast Agent Order Form: Developing and implementing a contrast agent order form to
be completed for every contrast exam performed, including those using HOCA and
LOCA. Mandatory elements on the order form included the patient’s name, date of the
examn, a checklist of appropriate indications for LOCA, and a radiologist’s signature.
Copies of existing order forms were included in the “Resource Guide.”

2. Adyverse Reaction Form: Documenting all adverse reactions to contrast agents, either on
the contrast agent order form or a sepafate form. Mandatory elements included a
checklist for common adverse reactions to contrast agents, type of contrast agent used,
type of contrast agent exam, patient name, and patient status.

3. Data Monitoring and Feedback Process: Developing and implementing a process for
monitoring utilization, costs and adverse reactions for contrast agent exams and for
providing monthly feedback to the department. Mandatory elements included: monthly
departmental monitoring of contrast agent utilization, expenditures, and adverse reactions;
provision of written feedback and discussion of monitoring results at a monthly
departmental meeting with staff involved in contrast agent decision-making; and periodic
review of provider-level data by a designated departmental leader with no requirement for
regular feedback.

A Guideline Implementation Checklist also was provided to assist department leaders to monitor
their progress in implementing the components of the Model Protocol. This Checklist called for
department leaders to carry out the following steps in order to implement their local policies:

1. Meeting with the department chairman to gain support for implementing the Protocol;

2. Designing a contrast agent order form and adverse reaction form, or revising existing
forms to be consistent with the Protocol;

3. Conducting educational meetings with all hospital medical providers who have a role,
either formally or informally, in ordering or providing contrast agents to ensure that:
(a) staff are knowledgeable about the intent and operational details of the policy; (b)
staff have an opportunity to air concerns or potential bamers to implementation; and
(c) department leaders have an opportunity to adequately address any such concerns;
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4. Developing plans and procedures for collecting, summarizing, and reporting monthly
utilization, costs and adverse reactions for contrast agents. This includes specifying
who will perform each step of the monitoring process and whether data entry will
occur on an ongoing, weekly, or monthly basis;

5. Monitoring utilization, costs, and adverse reactions to contrast agents for the
department and individual providers in the department on a monthly basis;

6. Presenting results of departmental monitoring to hospital staff (e.g., at the department’s
quality assurance committee meeting and in memo form for those who don’t attend the
meeting).

When viewed as a combined package, the Model Protocol and Guideline Implementation
Checklist provided a tailored, step-by-step guide to assist institutions in implementing guidelines
for the selective use of LOCA.
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IV. EVALUATION DESIGN AND METHODS

A Overview of the Evaluation Component of the Project

The evaluation study of the muiti-hospital guideline implementation strategy was designed to be
carried out in two phases: a planning phase and an intervention phase. The planning phase took
place from October 1996 through January 1997, and involved the following steps:

» Recruitment of hospitals;
* Randomization of all partictpating hospitals into intervention and control groups;
¢ Identification of project liaisons at all participating hospitals;

¢ Participation of intervention group project liaisons in two department leader training
sessions in the New York City area during January 1997 (see Section II1.D)

* Collection of baseline data from all participating hospitals;

¢ Refinement and finalization of the Model Protocol following feedback from the
intervention group project liaisons; and (see Section II1.F); and

e Informing control group liaisons that they would be given the opportunity to conduct

voluntary programs in a second round of activities using strategies found to be effective
durmg the first round.

The intervention phase was carried out from March through August 1997. Intervention group
liaisons agreed to follow the Model Protocol in an attempt to improve adherence to local policy
for the selective use of LOCA within their institutions during this peniod.

B. General Evaluation Design

The evaluation used a randomized, controlled trial design to investigate the impact of a multi-
hospital guideiine implementation strategy on institutional LOCA utilization and adherence to
practice guidelines for the selective use of LOCA. Additionally, a comparative case study was
conducted to enable an in-depth contextual investigation of the complex organizational factors
that facilitated or impeded adherence to selective use policies at participating sites. Figure 3
illustrates the evaluation study design, including major types of process and outcomes measures.
Given the large number of study sites, a standardized guideline implementation protocol, and
avatlability of data on mstitutional characteristics and processes, this is an opportunity to
investigate the interrelationship between organizational variables, individual provider
characteristics, and program effectiveness. This study design also overcomes problems of
internal and external validity associated with previous studies that are “natural experiments”
involving a single site and no concurrent controls (Swanson et al., 1994; Zishkind et al., 1994).
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Figure 3

Evaluation Study Design and Measures
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The specific aim of the randomized, controlled trial was to assess the impact of the guideline
implementation strategy on key outcomes, inchiding utilization behavior, adherence to selective
use guidelines, clinical decisionmaking, costs, and adverse reactions. The comparative case study
was designed to identify and document: (1) factors that facilitated or impeded effective
implementation of selective use policies; (2) organizational processes for ordering, monitoring and
performing contrast agent exams in a variety of hospital settings; (3) the specific manner in which
intervention hospitals impiemented selective use policies; (4) the impact of hospital and
radiology department structure and practice environment on practice behavior; and (5) the impact
of attitudes, beliefs and organizational norms among hospital personnel on contrast agent practice
behavior.

C. Sampling, Hospital Recruitment, and Randomization Processes

The sample frame for the study was constructed by identifying all American Hospital
Association affiliated hospitals in the Greater New York City area. Specialty hospitals (e.g.,
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psychiatric hospitals and Veterans Administration hospitals) and hospitals with fewer than 200
beds were excluded from participation in the study.

Recruitment letters were sent from the New York State Radiological Society in October 1996 to
the chairman of the radiology department at each remaining hospital describing the study and
inviting the hospital’s participation. Recruitment letters explained that hospitals agreeing to
participate would be randomly divided into two groups, with one group being invited to
implement quality improvement programs regarding contrast media in the early part of 1997, and
the other group waiting to implement programs that were shown to be successful through use in
the first group of hospitals.

Two local radiologists on the study team agreed to conduct follow-up recruitment calls by
telephone within two weeks using a recruitment protocol. Twenty-five hospitals agreed to
participate in the study during these recruitment calls. As part of the agreement to participate, all
25 hospitals agreed to provide access and facilitate collection of data needed to perform the
evaluation. All hospitals also were informed that they would retain flexibility to control the
content and form of local quality improvement efforts, and that project staff would support
development and local implementation of these programs through provision of written materials,
relevant analyses and other resources.

Once the hospital recruitment process was completed, hospitals were stratified according to
hospital bed size and the baseline percentage of patients receiving LOCA out of all contrast agent
exams that were reported by department chairs to the project staff during the recruitment
process. Participating hospitals within each strata then were randomly assigned to the
intervention or control group.

Intervention group hospitals were sent a letter inviting the hospital’s designated lLiaison to
participate in two two-hour training sessions to be held in mid-January in the Greater New York
City area. Control group hospitals were sent a letter informing them that they would be given the
opportunity to implement guidelines later and requesting their assistance in carrying out the first
phase of data collection.

D. Data Collection Materials and Methods

Multiple sources of data were collected for the evaluation study, including baseline and follow-up
surveys of radiology personnel, semi-structured interviews with project liaisons, hospital
documentation regarding policies and procedures for contrast agents, transcripts of semi-
structured telephone interviews with department leaders and other key hospital staff, and
transcripts of site visit interviews with key informants at selected institutions. The multi-
method evaluation approach has been recommended by numerous authors (Jick, 1990; Myers,
1977; Patton, 1989), and it is well suited for studying organizational change processes and policy
implementation strategies where issues of generalizability, understanding, and explanation are
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critically important (Miles and Huberman, 1994). All participating hospitals voluntarily agreed
as a condition of their participation in the study to provide the study team with administrative
and clinical information needed to document changes in contrast agent utilization, adverse reaction
rates, and costs that took place during the study period.

Pre- and Post-Intervention Surveys of Clinicians

The evaluation of the ongoing trial involved pretest and posttest surveys of hospital personnel
who are involved with provision or selection of contrast agents at all intervention and control
hospitals. Two separate surveys were designed for this component of the study; a survey of
radiologists, and a survey of residents, technologists, and nursing staff. Surveys of all four
personnel types were determined to be necessary because all play key decision-making roles
regarding contrast agents at some participating hospitals. The content of the surveys was
virtually identical for different providers, with the exception that a subset of items were
determined only to be apphicable for radiologists, and therefore were omitted for other types of
personnel.

The surveys fielded during the guideline implementation trial greatly expanded the content of the
prnor, prehminary survey of New York state radiologists (see Section II), and all surveys were
similarly designed to assess knowledge, attitudes and behaviors regarding contrast agents.
Providers were asked to self-report institutional utilization and individual use of low and high
osmolality agents during the previous three months. A series of items assesses knowledge of
mstitutional policy; knowledge of ACR guidelines; self-reported institutional adverse reaction
rates; and recent involvement in education, monitoring and feedback activities. Practice
environment 1tems asked about training, involvement in CME, CQI, practice autonomy, and
mvolvement in hospital decision-making. An additional item asks personnel to indicate whether
they would favor universal or selective use of LOCA across a range of price levels. A copy of
the posttest survey of participating radiologists is included as Appendix 4. This survey is
representative of the pretest and posttest surveys of radiologists, residents, technologists and
nurses that were administered.

The pretest surveys were conducted in February 1997 as part of phase one. The posttest
surveys were administered in August 1997, six months after the onset of the intervention phase.
Similar processes were employed for both survey waves. For each wave, project staff prepared
packets of blank surveys and sent them to designated liaisons at participating hospitals. Survey
packets included: mstructions for project liaisons on how to distribute and collect surveys from
staff within their department; pre-addressed manila envelopes that were marked “confidential”
for staff to use when returning completed surveys to project liaisons; and pre-addressed Federal
Express envelopes for project liaisons to return completed survey packets to project staff.
Project liaisons were asked to field and collect surveys from staff in their department within five
days of receipt of the survey packets for retum to project staff. The project staff made follow-
up calls to hospital liaisons two weeks after the send-out date to request completed survey
packets if they had not yet been received.
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Survey response rates are provided by staff type in Table 7. As shown in the table, the response
rates for the pretest and posttest survey waves were 60% and 36%, respectively. The response
rates dropped by more than 20 percentage points at 9 participating hospitals (five intervention
and four control hospitals) while remaining relatively stable in the remaining hospitals. There
was no observed relationship between the drop in hospital-level response rates and hospital use
of contrast agents or adherence to selective use policies, with the drop in response rates being
equally as likely to occur in hospitals with high versus low adherence to selective use policies.
There are several reasons that may explain the substantial drop in response rates that was
observed during the final survey wave. First, the posttest survey was conducted during late
summer to early fall, when staff were more likely to be on vacation. Second, as shown by the
detailed survey response tables in Appendix 5, ancillary health staff comprised the majority of
the new non-respondents at follow-up. This may be explained by three factors: (1) it was more
logistically difficult to field and collect surveys in hospitals with many different types of staff
(these also tended to be larger hospitals); (2) there was substantial tunover in residents that took
place during the study period (several project liaisons told project members that they neglected to
provide surveys to new residents who began working during the middle of the study period); and
(3) there was a reduced response rate at follow-up from technologists and nurses who reported
being uninvolved in the contrast agent selection process at their local hospital.

Finally, there were lower response rates during the second wave in the intervention group versus
the control group. We speculate that this may be partially due to the extra burden that the
project staff placed on intervention group project liaisons, who we relied upon to carry out the
guideline implementation strategy as well as to distribute and collect surveys from local staff.
Lastly, it may be that the failure of the guideline implementation strategy to achieve improved
adherence at many intervention group hospitals reduced the motivation of some staff to complete
the follow-up survey. That said, we note that there was no relationship between the drop in
response rates from intervention to follow-up and the level of institutional adherence to selective
use guidelines across participating hospitals.

Table 7

Response Rates for Baseline and Follow-Up Waves by Occupation

Nurnber of Number of Sample Frame Baseline Follow-Up
Baseline Foliow-Up Response Rate Response Rate
Responses Responses
Radiologists 167 110 274 61% 40%
Residents, 242 138 409 59% 34%
Techs & Nurses
All 409 248 683 60% 36%
Occupations
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Semi-Structured Telephone Interviews with Department Leaders

Semi-structured telephone interviews were conducted with department leaders at intervention
group hospitals 1 January 1998, April 1998 and August 1998 to discuss baseline hospital
practices and to discuss experiences in implementing the intervention, perceived barriers and
successes, etc, These calls were conducted by three study team members. In order to ensure
consistency, objectivity and completeness, all interviews were performed using semi-structured
protocols. Verbatim transcripts of all semi-structured telephone interviews and site visit
interviews provided detailed qualitative data for later coding and content analysis.

Site Visits to Selected Institutions

I conducted site visits to nine participating hospitals in August 1997 to document the
implementation and impact of the guideline implementation sirategy as well as to better
understand factors that facilitated or impeded adherence to selective use guidelines. A maximum-
variation sampling strategy was employed to select institutions for site visits. This method
ensured the ability to capture a wide range of practice behavior, structural characteristics (i.e.,
profit, ownership and teaching status), experimental versus control hospitals, provider
incentives, attitudes and views. Because the primary focus of the study was to evaluate
experiences and outcomes associated with the intervention strategy and data from the baseline
period could be used as a natural control for intervention experiences, two-thirds of hospitals
chosen for site visits were intervention hospitals.

[ interviewed numerous key informants at each institution selected for site visits, including: (1)
the department leader who participated in training sessions; (2) the department chairman; (3) the
department administrator; and (4) the chairman of the department’s quality assurance committee;
and (3) representative groups of clinical staff including residents, technologists, nurses and staff
radiologists. In addition, I interviewed the following personnel whenever possible: (6)
pharmaceutical purchasing agents; (7) administrative personnel responsible for health insurance
coding and billing; and (8) a formulary committee member. Pre-site planning calls were made to
contact and arrange interviews with key personnel one month prior to each site visit. A
structured site visit protocol was used to guide the interviews with key staff at each hospital (see
Appendix 6). The site visit protocel was field-tested with Dr. Mittman at a California hospital
and refined prior to the New York City site visits. The protocol included numerous modules that
are tailored to be answered by staff members whose institutional roles made them most
knowledgeable about particular issues, including: the local practice environment; staffing
arrangements; prior involvement of staff in quality assurance / quality improvement activities;
policy and procedures for contrast agents; content of guideline implementation efforts;
interpretation of clinical risk factors; provision of informed consent; drug purchasing;
pharmaceutical detailing; and experiences of department leaders in implementing the Model
Protocol.
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Hospital Documentation and Other Institution-Level Data

Documentation on contrast agent policies and procedures was provided by participating
hospitals. Each hospital also was requested to provide administrative data regarding uttlization
of contrast agents, adverse reactions, and contrast agent purchases during the study period.
Additional information on hospital characteristics was obtained from the 1996 American
Hospital Association Annual Directory.

E Analysis Methods

The analysis strategy adopted for this study is designed to integrate qualitative methods with
quantitative ones, and this approach has been recommended as ideal for understanding the impact
of organizational structures and processes on outcomes (Jick, 1990; Myers, 1977; Patton, 1989).
Quantitative analysis methods included: computerized data entry of all completed pretest and
posttest surveys; extensive editing, cleaning and coding of the survey data files; quantitative
analysis of the survey responses using the SAS statistical program. Since both the sampling
strategy and the guideline implementation strategy used the hospital radiology department as the
unit of analysis, all means presented in the results section are institutional means unless
otherwise noted.

Given the large quantity of qualitative data collected as part of the comparative case study, one
of the greatest challenges of the project was to manage the data in a manner that facilitated
penetrating analysis. A project library was created to catalog all: (a) research hypotheses; (b)
case study vaniable definitions and measures; () project interview protocols; (d) survey
instruments; (e) hospital documentation; (f) site and phone interview transcripts; (g) project
document coding specifications; and (h) administrative database records.

Data in the project library were incorporated into the project’s administrative database, which
was designed to link and integrate project data from diverse sources. The key design features of
the database were to: (a) maximize the ability to identify themes within and across hospitals that
related to key research questions; (b) enable the creation of tables and matrices to Investigate and
link those themes; and (c) to assist in writing the final report by faci litating retrieval of relevant
qualitative and quantitative data. The project library and database also facilitated the creation of
comprehensive organizational profiles for every participating mstitution.

Analysis of qualitative organization-level data was conducted primarily through content analysis
and cross-case displays (Miles and Huberman, 1994) using the Excel spreadsheet program. First,
notebooks were created to include all sources of qualitative data, including hospital
documentation on content of policies and procedures, and verbatim transcripts of all training
sessions, site visit interviews, and semi-structured telephone interviews. Separate profiles then
were created for every participating hospital that contained all relevant qualitative and
quantitative data, including the qualitative data above plus aggregate survey responses for
providers at each institution, written survey comments, administrative data on contrast agent
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purchases, utilization, and adverse reactions, and worksheets completed by the author on the
orgamizational process of care for choosing and providing contrast agents. Next, content analysis
was performed on each qualitative data source in consultation with other members of the project
team, as appropriate, to identify themes within and across hospitals. Codes were developed to
record identified themes. Once coded, data were incorporated into the appropriate matrices in
the project database for variable-oriented pattern analysis across clusters of cases as
recommended by Miles and Huberman (1994). The cross-case matrices facilitated analysis of
key research questions and establishment of “chains of evidence” by visually displaying for key
research hypotheses all the relevant institutional data on dependent vaniables and potential
explanatory variables (often from multiple data sources) for analysis. At each coding step, table
codes were cross-referenced or “linked” to the relevant data source(s) to facilitate retrieval of
representative documents or quotes in the final case study report.

F. Protection of Human Subjects

All procedures for this study were reviewed and approved by the Institutional Review Board of
RAND. Data on specific participating radiologists were maintained strictly confidential by
RAND and the NYSRS. RAND and the NYSRS ensured that the data would not be reported in a
manner that could be used to identify hospitals or individual providers.
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V. EVALUATION RESULTS

A. Overview of Evaluation Results

This section of the report presents key results and findings of the project. The section is broadly
organized such that aspects of the structure, process, and outcomes of guideline implementation
activities and contrast agent provision are discussed separately and in tum. The discussion of
study results and findings therefore proceeds from the top to bottom of Figure 3. Within each

major category of evaluation results, findings are grouped according to the major themes that were
identified.

B. Characteristics of Participating Hospitals and the Local Market Context

Characteristics of Participating Hospitals

A highly diverse group of hospitals in the Greater New York City area participated in this
randomized, controlled trial. On average, hospitals in the study were larger and more likely to be
academically affiliated with residency programs than other hospitals in New York State or in the
U.S. Shown in Table 8 are key characteristics of participating hospitals, including hospital size,
facility type, teaching status, staff involvement in contrast agent decision-making, whether the
hospital had a selective use policy, and the baseline percentage utilization of contrast agents (for a
detailed discussion on the latter variables, see Section V.C). The average bed size was 674, and
the large size was partially explained by the sampling strategy, which excluded hospitals with
less than 200 beds from the study. Primary academic medical centers of four out of the eight
major medical schools in the area took part in the study. Fourteen participating hospitals were
members of the American Council of Teaching Hospitals and four others had active residency
programs. There also was a range of hospital ownership that included sixteen non-profit
hospitals (four of which were members of multi-hospital systems), five public hospitals
(including city, county and state owned institutions), and two for-profit hospitals.

Context of the Local Market for Hospital and Radiology Services

The market for medical care in the Greater New York City area is very competitive, with over
100 hospitals, 7 medical schools, and one of the highest physician-to-population ratios in the
world. The Greater New York City area (including Nassau and Suffolk counties)--with a
population of 10 million people--is the most populous and one of the most ethnically diverse
regions in the United States. Over 77% of the New York City population claims non-European
ancestry, and the African American (29%) and Hispanic populations (25%) alone comprise a
majerity of the local population.

Although the local level of managed care penetration (20.3%) in the Greater New York City area
remains somewhat below the national average (27%), the managed care market s highly
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competitive with a large number of plans competing locally for health insurance contracts (19 and
13 plans in New York City and Nassan-Suffolk Counties, respectively). The dominant Health

Table 8

Structural Characteristics of Participating Hospitals

Teaching
Hospital (T)
Residency Staff Involvement in
Hospital Facility Program (R) Selective Use  Contrast Agent %LOCA at
Hospital Size* Type**  or Nome (0)?t Policy?tt Decisionmakingttt Baseline
Intervention Group Hospitals
A MEDIUM FP 0 Yes SRR,T 13
B LARGE PUBLIC TR Yes R 20
C SMALL NFP R Ne-->Yes SR 50
D LARGE NFP TR Yes R 60
E LARGE  PUBLIC TR Yes R 70
F LARGE NFP TR Yes R 75
G SMALL NFP R Yes SR 75
H SMALL NFP R Yes SR,PA &5
I MEDIUM  PUBLIC R Yes SR 90
] MEDIUM  PUBLIC R Yes-->No g0
K MEDIUM NFFP T/R Yes SR 93
Control Group Hospitals
L LARGE NFP TR Yes R 30
M LARGE NFP TR Yes SRR 35
N MEDIUM  PUBLIC T/R Yes RT 35
Q SMALL FPp 0 Yes N 50
P MEDIUM NFP TR Yes R 50
Q MEDIUM NFP TR No SR 50
R LARGE NFP TR Yes SR,N 80
S SMALL NFP 0 Yes SR,N 80
T MEDIUM NFP TR Yes SR.R 85
8) SMALL NF?P 0 No SR 20
v MEDIUM NFP TR No SR 95
W MEDIUM NFP TR No SR.R 100

* 3mall, medium, and large hospitals have bed sizes of up to 400, 400 10 700, and 700+, respectively
**FP = for profit, NFP = not for profit, and public = city, county or state
t Member of the AAMC's American Council of Teaching Hospitals

TTWritten hospital policy for the selective use of LOCA. Arrows indicate switch in policy from baseline 1o
follow-up.

Data on control hospital policies is at baseline.
11 SR=Staff radiologist, R=Resident, T=Technologist, N=Nurse, PA=Physician Assistant

Maintenance Organizations (HMOQ’s) in the Greater New York City area include Oxford Health
Plan of New York, HIP of Greater New York, and U.S. Healthcare. Radiologists that were
interviewed for the study universally proclaimed that there was tremendous competition to
obtain managed care contracts, and that this has resulted in intense pressure to control costs as
hospitals struggle for survival. As competition for health insurance contracts intensified, several
major hospital mergers and consolidations took place during the course of the study. These
included mergers between St. Luke’s-Roosevelt and Beth Israel Hospital, Mt. Sinai and New
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York University Hospital, Columbia-Presbyterian and New York Hospital, and North Shore
University and Long Island Jewish Hospital.

The market for radiological imaging services in particular was described during site visit
nterviews as being fiercely competitive as most local hospitals and free-standing outpatient
imaging centers have considerable excess capacity to provide imaging services. Institutions
therefore actively compete on the basis of price to provide radiological services under contract to
health nsurers.

The Supply Side of the Market and Prices for Contrast Agents

In order to better understand hospital behavior with respect to contrast agents, I analyzed
national and local data on the market for contrast agents. National data on the contrast agent
market were made available by a pharmaceutical market research firm, IMS America. The results
are reported in this section. The supply market for contrast agents is a highly competitive
national market that is characterized by a high degree of horizontal integration. Each major
contrast agent manufacturer sells products that compete in LOCA and HOCA sub-markets.
Mallincrodt is the nation’s leading manufacturer of contrast agents, controlling a 55% share of the
contrast agent market by dollar value. Nycomed and Bracco Diagnostics are the nation’s second
and third largest contrast agent providers, with dollar market shares of 30% and 15%,
respectively. Table 9 lists the names of top LOCA and HOCA brands produced by the major
contrast agent manufacturers. There are numerous sub-markets for contrast agents that vary
according to the osmolality of the agent and concentration strength of the iodine solution. Within
each contrast agent sub-market, product pricing is competitive. To give the reader an idea of the
array of product differentiation and competition within sub-markets, Table 10 lists major
competing products within each contrast agent sub-market. Nationally, the prices of LOCA
products dropped substantially from 1994 to 1997 both in absolute terms and relative to the
price of HOCA products (see Figure 4). The price ratio of LOCA to HOCA dropped, on
average, from approximately 15:1 in 1994 to approximately 6:1 in 1997. Further, the absolute
prices of the highest iodine concentration (>65%) low osmolar agents declined almost 50% from
1994 through 1997 and converged toward the prices of products with medium iodine
concentrations (50-65%). The drop in LOCA prices took place gradually except for the third
quarter of 1996 when there was a steep, one-quarter drop in prices.’

By the conclusion of the intervention period in Fall 1997, the average national price of LOCA
was approximately $42 per bottle, with an approximate range of LOCA prices from $37 (Isovue
300) to $72 (Ultravist 300} per bottle’. The average prices of HOCA in Fall 1997 was
approximately $7.50 and ranged from approximately $5.50 (Renographin 60) to $9 (Conray) per

* The convergence of prices between LOCA products with different iodine concentrations led to increased use of
higher-concentration LOCA brands and may be loosely viewed as a movement toward quality. A similar, but less
dramatic trend also took place in the HOCA market. Although we are not aware that there is any evidence showing
a difference in adverse reactions between high and medium iodine concentration products within the LOCA or
HOCA markets, some believe that higher concentration products reduce the rate of reactions.

* For convenience, all discussion of prices in this section has been converted to reflect the price per 100 mi bottle,
In reality, numerous bottle or vial sizes are available from 10ml to 200ml.
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bottle. In each sub-market, prices varied based on numerous factors, including the brand,
concentration of iodine, volume per bottle, number of bottles per case, etc.

Table 9
Names and Top Brands Sold by Major National Manufactures
of Contrast Agents
Manufacturer Name LOCA Brands HOCA Brands
Nycomed Omnipaque, Hypaque Meglumine,
Amipague Hypaque Sodium
Mallinckrodt Optiray, Conray
Hexabrix
Bracco Diagnostics 1sovue Renographin
Table 10

Major Contrast Agent Submarkets and Products Within Submarkets

lodine Concentration LOCA Products HOCA Preducts
<50% {low) Isovue 128-200, Conray 30-43
Optiray 160, Oxilan
50-65% (medium) . Omnipaque 240, Hypaque Meglumin,
Hexabrix, Optiray 240 Conray, Renographin 60
>65% (high) Optiray 300-350, Renographin 76,
1sovue 370, Hypaque 76

Omnipaque 300-350

Local contrast purchasing data also was obtained from some but not all participating hospitals.’
Prices paid for LOCA and HOCA by study hospitals ranged from considerably below to
considerably above the average national price for each contrast agent sub-market that was
reported by IMS America. As shown in Table 11, the median reported price per bottle at
participating hospitals was $36 and $6 for LOCA and HOCA, respectively (yielding a median
price ratio of 6:1). However, there was a three-fold difference in prices paid by different
hospitals for comparable sized bottles of contrast agents that ranged from $28 to $95 for LOCA
and from $3 to $9 for HOCA. As a resuit, the price ratios of LOCA to HOCA that were
reported duning the study period ranged from 5:1 to 12:1 across participating hospitals.

* Participating hospitals were asked to provide prices per mi for LOCA and HOCA 1o avoid problems with
comparing prices across different bottle sizes. We also requested detailed information on the brand names of products
purchased, volume per botile, bottles per case, etc.
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A majority of the disparity in reported prices for contrast agents across hospitals was explained
by decisions at some sites not to purchase the least expensive available product within a
submarket. Thus, price differences primarily reflected choices of different products and brands
(e.g., Ultravist 300 versus Isovue 300) rather than a difference in prices for the same products.
That said, major academic medical centers with large bed sizes that used the least expensive
available agent tended to report prices for LOCA that represented a 15% to 20% discount when
compared to prices paid for comparable agents by other participating hospitals. No such price
discounts across institutions were apparent for HOCA agents. Hospitals that reported
purchasing more expensive LOCA brands and products also tended to use LOCA universally .®
Therefore, the purchase of more expensive LOCA brands and products appears to refiect higher
sensitivity to perceived quality and lower sensitivity to prices at those sites. Given that some
hospitals refused to share pricing data, it is possible that the prices reported here do not
represent the full range of prices across participating hospitals.” However, it is worth noting
that reporting hospitals covered the entire spectrum of hospital size, teaching affiliation,
ownership, and system affiliation. So while it is prudent to interpret these prices with some
degree of caution, there also is reason to be confident that the prices are representative of those
faced by similar, non-reporting hospitals.

The Demand Side of the Market for Contrast Agents

Representatives of participating hospitals were interviewed in order to better understand local
purchasing decisions regarding contrast agents. Contrast agent purchases have been a major
budget itemn for hospitals during the 1990°s. Prior to the 1996 price drop for LOCA, several of
the larger departments spent up to $1 million annually for contrast agents. In the wake of LOCA
price reductions, the annual costs of contrast agents have gone down. However, contrast agents
remain quite costly at participating hospitals. As shown in Table 11, current pricing and
utilization data provided by participating sites were used to calculate annual expenditures for
contrast agents per hospital. The mean annual expense per intervention group hospital was
$213,125, and expenses ranged from $18,881 to $495,000.° 1 also estimated the annual cost
savings for each intervention group hospital that would be gained by reducing utilization of
LOCA to the adherence range for selective use. The mean annual savings associated with
reducing LOCA utilization to 40% and 25%, respectively, were $66,000 and $1 04,000 at
participating hospitals. There was a range of potential savings across hospitals from $0
(hospitals already within the adherence threshold) to over $200,000 per year.

€ These sites were concentrated in the control group, and their pricing data therefore is not included in Figure 15.

" Several hospitals refused to share such data as a matter of policy on the grounds that the contractual prices paid for
drugs and the extent of price discounts were viewed as sensitive and proprietary.

¥ Annual expenses for contrast agents at each intervention group hospital were calculated based on the annual
number of contrast agent exams that are performed, the percentage utilization of LOCA, and the prices paid for
LOCA and HOCA. We estimated contrast agent prices for those hospitals that did not report prices to the study
team. We also estimated that the average volume of contrast agents per exam was 150 mi at each hospital. This
volume per exam is slightly below the actual average of 166 ml per exam provided at one intervention group
hospital that made utilization data available to the study team for detaited analysis.
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I interviewed staff responsible for making purchasing decisions at participating hospitals, and
found that most hospitals had numerous options available for purchasing contrast agents.

Hospitals varied in the extent of “shopping” and the ability to demand price discounts for
contrast agents. Approximately half of the hospitals bought all contrast media from a
pharmaceutical purchasing group at prices that were contractually pre-determined for one to
three years, and several hospitals participated with more than one purchasing group. Each
purchasing group typically entered into a contractual arrangement to buy all contrast agents--
including both LOCA and HOCA--and related imaging supplies such as catheters, etc. from a
single manufacturer (e.g., Mallinckrodt, Nycomed, or Bracco Diagnostics). These types of
exclusive arrangements for selective use hospitals were made possible by the high degree of
horizontal integration in the diagnostic imaging industry.

Other hospitals reported negotiating directly with pharmaceutical manufacturers to purchase
contrast media, and these hospitals in some cases switched contrast media manufacturers
multiple times a year as manufacturers changed prices for competing agents. Pharmaceutical
manufacturer and purchasing group pricing strategies typicaliy were very complex and included
techniques such as bundled pricing, rebates that depended directly upon the purchasing volume,
and provision of nonmonetary incentives that made it exceedingly difficult to calculate the “true”
economic cost of different agents. According to department leaders at several hospitals,
manufacturers also routinely used techniques to attract or maintain contracts, including provision
of “free” capital equipment such as power injectors as a term of the purchasing contract,
sponsorship of lectures, provision of free lunches for residents, educational and research grant
support, provision of educational materials and contrast agent CME, etc.

In addition to finding differences in purchasing arrangements, there also was variation across
hospitals as to whether contrast agents were purchased and paid for by the hospital pharmacy,
the hospital materials and supplies division, or the radiology department. In some hospitals, all
contrast agents were purchased and paid for by the radiology department. In others, contrast
agents were bought by the pharmacy or materals and supplies division but the costs were
assigned or billed to the radiology department budget. In still other hospitals, contrast agents
were purchased by the hospital pharmacy out of the pharmacy budget or by the materials and
supplies division as part of their budget and expenditures for contrast agents were never billed or
assigned to the radiology department budget. If the pharmacy had a role in purchasing or
dispensing contrast agents, they tended to be included on the hospital formulary; otherwise, they
were often exempted. ,

As 1s discussed more fully in Section V.F, department leaders’ decisions whether to aggressively
implement selective use policies turned out to be strongly influenced by whether the expenses of
contrast agents were paid out of the departmental budget. At sites where the costs of contrast
agents were paid for outside the radiology department and were never billed or assigned to the
department budget, this figured heavily in decisions by several department leaders not to actively
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tmplement the Model Protocol. The rationale of department leaders at these sites was that there
was no financial incentive for the department to constrain costs because contrast agents were
viewed as being essentially free to the department. There also was a perception at these sites
that savings for conirast agents could not be put to other, more beneficial departmental uses.
Conversely, at sites where expenditures for contrast agents were paid for or assigned to the
departmenta] budget, department leaders were much more aware of potential trade-offs between
contrast agent expenses, additional staff, new equipment, etc. and were more likely to actively
implement and enforce the Model Protocol.

C. Content of Guideline Implementation Activities at Participating Hospitals

During the mtervention phase of the project, department leaders undertook efforts to implement
institutional policies for the selective use of LOCA according to the Guideline Implementation
Checklist and Model Protocol that had been approved during the planning phase (for more
information, sec Section IT1.G). This section documents the content of guideline implementation
activities that took place at intervention group hospitals.

Content of Hospital Policies Regarding Contrast Agents

The major goals of the multi-hospital guideline implementation strategy were to educate
department leaders in the training sessions about the evidentiary basis for the guidelines,
persuade them to formally adopt or retain institutional selective use policies with explicit risk
¢riteria, and train them to implement these local policies. It turned out that there already was a
high degree of acceptance and support for the ACR guidelines among department leaders.
Department leaders at all but one of the intervention group hospitals reported during the training
sessions that they already had adopted formal institutional policies with explicit risk criteria. At
the outset of the intervention period, the department leadership at the last remaining hospital
agreed to adopt a new selective use policy. Another intervention hospital appointed a new
department chatrman at the study outset who decided to move to a universal use policy. Asa
result, 10 of 11 mtervention group hospitals had formal institutional policies in place at the
outset of the project’s implementation phase that included explicit criteria for the selective use of
LOCA. Department leaders at control group hospitals were somewhat less likely to report
adoption of a formal selective use policy, with 7 of 12 control group hospitals reporting a formal
selective use policy was in effect at the baseline period.

Copies of documentation regarding selective use policies and explicit criteria for the use of LOCA
were obtained from each intervention group hospital. For a comparative list of clinical risk
criteria for the use of LOCA at all intervention group hospitals, see Table 12. There was a
moderate amount of variation across hospitals in the clinical criteria for use of LOCA, with the
number of criteria per hospital ranging from 6 to 19. The majority of hospitals included 6 to 11
clinical risk criteria, and only two hospitals listed more than 11 criteria that were sufficient to
merit provision of LOCA. The clinical criteria for LOCA use at intervention group hospitals
were compared with criteria used in previously published studies. The risk criteria at 6 of 11
intervention group hospitals were characterized as being generally comparable to criteria
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employed in prior studies of successful guideline implementation strategies that had reduced
utilization of LOCA to a level that was at or below 40% of all contrast agents. The average
number of clinical risk factors was identical to the number in prior studies (9 in both cases) and
the content of those risk factors was also very similar to criteria used by prior studies that
successfully reduced the proportion of LOCA use to no more than 40% of all contrast agent
exams. The risk criteria at these hospitals will hereafter be described as “restrictive” selective use
policies. On the other hand, risk criteria at 5 of 11 intervention group hospitals were judged to be
somewhat more inclusive in terms of the number and content of risk criteria. The risk criteria
adopted by these hospitals involved both a larger number of criteria when compared to the prior
studies (14 versus 9) and more prevalent, elective, or more broadly defined categories of risk (e.g.,
patient anxiety, after hours, enhanced patient care, rapid or intra-arterial injection, pediatric
study, elderly patient). The selective use criteria at these institutions will hereafter be described
as “inclusive” policies.

Order Forms for Documenting Clinical Decision-Making Regarding Contrast Agents

Intervention group hospitals were alse generally receptive to adopting and implementing the
mandatory order form component of the Model Protocol. Of the 10 intervention group hospitals
with selective use policies during the intervention period, 8 hospitals complied with the order
form component of the Model Protocol and 3 did not comply. Two hospitals devised new
contrast agent order forms and one revised an existing form at the outset of the intervention
period to conform with the Model Protocol. Three hospitals already had order forms in place at
baseline that met the criteria specified in the Model Protocol, so no revisions to existing forms
were needed at these sites. One hospital used a log book system that complied with the order
form requirement because it produced identical information. Another hospital used both a
contrast agent order form and a log book to track utilization. The log book system was put in
place to assess the validity of order form-based monitoring data. Two hospitals declined to
modify “LOCA-only” order forms even though they were contra-indicated by the Model
Protecol. The remaining selective use hospital declined to implement any order form for contrast
agents. The department leader at this hospital explained that a lengthy and time-intensive
approval process would have been required in order to implement a contrast agent order form,
and this administrative hurdle was viewed as being prohibitive.

Educational Activities

The Model Protocol and Guideline Implementation Checklist called for all intervention group
department leaders to conduct educational activities at their local institutions and thereby inform
staff about the motivation, content and rationale for hospital policy and procedures regarding
contrast agents. The intent of the staff education component of the guideline implementation
strategy was to obtain staff buy-in and to identify and overcome potential bartiers to effective
policy implementation. During the department leader training meetings, there had been
considerable discussion regarding the importance of educating front-line staff--especially
technologists, nurses and residents--about the selective use policy since they were responsible at
many hospitals for making most patient-level decisions regarding contrast agents. In order to
assess the actual content of education activities that took place, members of the study team
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conducted semi-structured interviews and site visits with departmental leaders and other staff,
requested documentation that was produced as part of educational activities, and surveyed staff

Table 12

Indications for LOCA use on Contrast Agent Order Forms by Intervention Group Hospitalt

Site A B ¢ D E F G H 1 I K
High Risk Conditions

Prior Contrast Reaction X X X X X X X X% X X X
Allergy History x X X X X

Asthma X X X X X X X X X
Cardiac Tmpairment X X X x X X X X X X X
Tenuous Hemedynamic Status X X X
Generalized Severe Debilitation X X X X X X X
Cannot Obtain History X X X X X X X

Comatose State After Trauma X X

Renai Impairment / Creatinine X X X X X P P X X X
Multiple Myeloma X X X P X X X
Gout X P P X X
Sickle Cell Disease X X X X X

Biood Dyscrasias X

Diabetes Mellitus X P X P [ P X
Immobilized / Aspiration Risk X X X X X X

Infant / Young Child X X X

Age Over 65 X

Pregnant Woman X X
Azotemia

Pheochromocytoma X

Polyeythemia

Poor Hydration

Pajnful Exam X X

Rapid Injection {>2.5 ccisec) X

Motion Must Be Minimized X

Intra-arterial Injection X X
Patient Anxiety X X X X
Patient Request X X X X

Attending MD Request X X

After hours X

Other Misc Xk XX

% LOCA Use At Baseline 13% 20% 50% 60% 70% 75% T5% 85% 90% 90% 93%

tX=Indication, P=Partial Indication
*lung abscess, enhanced patient care
**class 3 surpical risk, suspected impairment of blood brain barrier
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at each hospital to obtain self-reported participation in such activities. The results of the two

assessment activities are presented in this section, and the latter results are presented in Section
V.E.Z2.

Educational activities carried out by departmental leaders typically were informal. At two of the
smaller sites, department leaders had educational discussions about the policy and procedures
with front-line staff as part of normal daily activities, and thus the educational activities at these
sites were brief and not part of a structured departmental staff meeting. At most sites, education
took place as part of regularly scheduled monthly or bimonthly meetings of the radiology
department quality assurance committee, staff meetings, and/or resident conferences.
Departmental leaders typically informed staff at some point during these meetings about the
content of new or revised policy and the operational details of the new process. At some sites,
educational discussions regarding the contrast agent policies and procedures also were
incorporated as part of new staff orientations. In less than a quarter of the sites, verbal
discussions also were supplemented by a brief, written memo from the department chairman or
designated department leader to all staff informing or reminding them about the policies and
procedures for contrast agents and emphasizing the importance of adherence to the policy (for an
example, see Figure 5).

Department leaders typically characterized the hospital’s selective use policy to staff as being
motivated by the need to constrain institutional expenditures. For example, one department
leader reported that “We told [staff] we were in financial turmoil and had to change practice
behavior.” Department leaders also typically emphasized that hospital policy was consistent
with national clinical practice guidelines issued by the ACR and other professional organizations.
Department leaders generally did not make presentations that reviewed the evidentiary basis for
the guidelines or local risk criteria. Further, few leaders actively elicited staff concerns about the
new policy during educational meetings or designed strategies for overcoming those concerns or
objections. Rather, the clear emphasis of most educational activities was simply to announce the
content of the new or revised policy and instruct staff on the operational details necessary to
carry out the policy. Line staff at several intervention hospitals stated during site visit
mterviews that although they were informed about the requirement to fill out order forms, there
was no discussion to promote uniform interpretation of risk factors (e.g., to clarify what qualified
as “severe allergies” or “generalized severe debilitation”) or to discuss potential refinements to
policy. Line staff also reported during some site visits that the operational procedures for
carrying out the new policy were not always clearly specified during educational sessions. For
example, department leaders at several sites required that order forms be completed for every
contrast agent exam, but allowed flexibility in the process such that technicians, residents, or staff
radiologists were allowed to complete the form.
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Figure 5

Educational Memo Announcing Guideline Implementation Efforts

INTERDEPARTMENTAL MEMORANDUM

TO: Al Residents, Attendings, Technologists, and Murses
FROM;

Our radiology department has been selectad 1o be part of 3 multihospital project funded by the
New York State Roentgen Society entitied “improving Use Of lodinated Contrast Agens®, The
first part of this project was the surveys which you recerly received. | would like to thank
ailthmmtwkﬂtﬁmmm-rpletem

The next part of the project involves revising ouf departmental procedure for choosing ionic or
nonionic contrast for CT and IVF (but riot angic). These changes wil include the foilowing:

t. The comrast questionnaire will be completed by the resident administaring v sontrast on
ALL patients, NG EXCEFTYONS. This inciudes traumas, ER patients, all patients scanned at
Right, patients wha receive ionic contrast, etc. These questionnaires will be attached o the
requisition 50 that they will be seen by the attending who cbotates the case, even If that
dictation occurs at a later date. Foliowing dictation of the Cise, the quastionmaires will be
given to the front desk on @ daily basis tor entering of the 59 code. The guestionmaires wil
then be returnad 1o me far review, Since the questionnairs will be COMNYg with the reguisition,
1t showld be obvious to the attending if a questionaaire was not filad out on a'given case, Pleass
inform me of all such cases, -

Z. The foilawing iterns MUST be filed out on the questionfiaire: Paviemt’s name, date of exam,
rediclogists signacure, the type of contrast used (ionic or norronic}, if nonionic s given an
appropriate indication must be checked. The form will slss be modified to Indude a chechdist of
the most frequent adverse reactions. This must ziso be completed,

3. Following discussion with the attending staff, several chrifications of our ¢ontrast policy
have been nmds. .

Severe allergies of ary type {Including food and other medications) will be considered
an appropriate indication for nomionic, i.e., hives from shellfish & NOT an indication, but
hospitalization after eating shellifish would be.

Trauma patients who are hemodynamicatly unstable, unconsciows, or where BUN and
creatinine are not available are candidates for norsonic. *Peudotraumas™ where the patient |5
stabie, slert, and lab resudts are available should receive jonie contrast unless they have some
other risk factor.

in borderfine situstions, use you judgment.

4. Iwilb:prwcﬁngmondiyfemcktoﬂndepanmmowconmtuﬁﬁzaﬁm pattems,

Ymmyhehtemtedmkrmthathrtcmtmo!ﬂnmhworﬂybﬂhdforbﬂrﬂoﬁchabout
40%dwmnu,mnttpughmostmnbu:ulmrdeputmambeiwemriuﬁcusageis
around 70%. Fliling out these forms on all patients should allow us te be bilt more completely
for nonlonic.  Also, you should keep in mind that even if we bl Tor noronkc and

coliect the charge, thint party puyers reimburse us less than our costs for nonionic, Thus each
use of nonfonic is 2 net loas for our department. Studies have indicated that If The criteria is
tollowed, for a typical patient population, about 15-40% of patients shoukd recelve nonlonic.
So there is considerable joom for progress.

F\mﬁy.lwouldliketnindcatethtthcwdfarenfmepatiemtsourpﬁmrym\cem The
purpose of this project is not to be punitive. Both jonic and nonionic contrast are safe drugs.
Qur geal is to bring this department more in kine with natlorally established practice guldelines
for thelr use. | would like to thank everyone for their cooperation,
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Monitoring Activities

Intervention group department leaders had expressed interest during training sessions in
conducting regular monitoring and feedback activities. The guideline implementation strategy
called for intervention group hospitals to monitor utitization of LOCA and HOCA and adherence
to department policy on the selective use of LOCA on a monthly basis, but allowed some
flexibility in the operational details. Specifically, the Model Protocol and Guideline
implementation Checklist called for department leaders to:

» Develop plans and procedures for collecting, summanzing, and reporting monthly
utilization, costs and adverse reactions for contrast agents;

» Specify who will perform each step of the monitoring process and whether data entry
should be carried out concurrently with each exam, daily, weekly or monthly;

» Monitor utilization, costs and adverse reactions to contrast agents for the department and
individual providers in the department using any basic spreadsheet package or more
sophisticated profiling software; and

s Interpret and evaluate monthly data for trends in outcomes and policy adherence at the
departmental and individual provider levels.

There were substantial differences across intervention group hospitals in the monitoring
processes that were implemented as well as the involvement of different personnel in carrying
out monitoring activities. First, the data collection and monitoring process varied across sites.
Several examples are provided to provide an idea of the range of data entry processes that were
mmplemented.

» At 3 hospitals (C, E, and H), all completed order forms were provided to the department
leader each month, and the department leader personally entered utilization and adverse
reaction data into a personal computer to produce charts and/or tables on the percentage use
of LOCA and incidence of adverse reactions. For an example of monthly monitoring data
produced by one department leader during the intervention period for comparison with
baseline data, see Figure 6.

* At S hospitals (A, B, D, F, and ), an ancillary staff member (technologist, nurse, or
physician’s assistant) or the department administrator was made responsible for tabulating
data on contrast agent utilization every month. These staff members typically did not also

track adverse reaction data at these sites; rather, that responsibility tended to be designated to
other staff within the hospital.

The intensity of monitoring activities ranged across sites from tracking a single statistic
representing the proportion of LOCA exams out of all contrast agents per month to a
comprehensive monthly monitoning process that included: (a) tracking the number and percentage
of LOCA exams by type of radiology procedure; (b) tracking the frequency of use of clinical risk
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criteria; and (d) identifying individual providers whose overall or condition-specific utilization of
LOCA was deemed to exceed the level indicated by hospital policy. Although some hospitals
produced longitudinal graphs and/or tables to illustrate the proportion of LOCA out of all
contrast agents and the rate of adverse reactions over time, no hospitals regularly produced
formal control charts with the historical average and statistical control limits as recommended in
the literature on continuous quality improvement and total quality management.

Menitoring of data on utilization, expenditures, and patient outcomes, respectively, often was
performed by different individuals within the hospital. The results of these different monitoring
activities were integrated fairly well at most small hospitals and a few large hospitals, with
department leaders having regular access to data on costs, utilization and outcomes. At a number
of the larger hospitals, however, those involved in monitoring expenditures (e.g., pharmacy staff),
utilization (e.g., the department leader who implemented the contrast agent order forms and/or
the individual designated to perform data entry) , and patient outcomes (e. g., a member of the
quality contro] committee) carried out their activities independently with no interaction or
sharing of information across functions. In several cases, department leaders had access to data
on both utilization and outcomes, but they had no information regarding the level of expenditures
for contrast agents and were unsure how to obtain such data despite its potential usefulness as a
means to venfy the validity of utilization data.

Few hospitals entered utilization data from contrast agent order forms into the department’s
radiology information system as part of monitoring activities. Note that there are numerous
potential advantages to integrating utilization data into the radiology information system
including the ability to: identify patients and providers for whom order forms are missing,
perform cross-checks to ensure utilization monitoring data is valid; identify “bad batches™ of
contrast agents that produce higher rates of adverse reactions; generate health insurance bills
when LOCA are used on outpatients; and improve inventory monitoring. Only one hospital in
the entire study group (a control group hospital) reported that patient-level contrast agent data
were routinely entered into the department’s radiology information system. The radiology
administrator at this site used the information system to automatically produce detailed
utilization monitoring data on a periodic basis and cross-check them with other data from the
radiology information system to identify residents with missing order forms, etc. As an example
of the type of monitoring data that was produced regularly by this hospital, see Figure 7.
Although radiology information systems in place at several participating hospitals could handle
computer-based order forms and could have been modified to electronically track of the type of
contrast agent used (e.g., using an electronic “pen” to electronically scan the bar code of the
contrast agent bottle), these capabilities were not utilized by participating hospitals.
Presumably, this was because no staff with the requisite knowledge how to create a computer-
based form or other electronic monitoring system were asked to do so.

Several barriers to implementing effective monitoring systems were identified. First, many of the
department leaders lacked personal experience (other than participation in the training sessions)
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in carrying out total quality management strategies. Many leaders also apparently did not have
ready access to staff at their hospitals who were experienced and available to assist them in
carrying out such activities. Second, interviews with department leaders at several sites revealed
that they pnmarily viewed the order forms as administrative hurdies to discourage staff use of
LOCA. This was in contrast to the intended purpose of the order form as a decision support and
information feedback tool. A third major obstacle to valid monitoring of contrast agent utilization
and adherence to local policy at participating hospitals was that most department leaders were
only willing to carry out activities that could be implemented without much time and effort by
existing staff, who often were already busy or overworked.

As a result of these problems, monitoring processes at many participating hospitals appeared to
be implemented in a relatively fragmented and inefficient manner. More importantly, fatally
flawed monitoring processes were implemented at several participating hospitals. The
experiences of these hospitals are presented in several case studies below to illustrate how
inappropriate implementation of monitoring can lead to consistently biased utilization estimates
and mask low levels of policy adherence for an indefinite and extended time period.

Monitoring Case Studies #1 and #2: A major study finding was that several participating
hospitals had implemented seriously flawed processes for monitoring contrast agent
utilization and assessing adherence to local selective use policies. Two large, sophisticated,
and nationally recognized hospitals in the intervention group reported at the outset of the
study that:

1. A formal selective use policy was already in place;
2. Staff were required to complete an order form only if LOCA was provided;

3. A formal monitoring process was already in place to track monthly utilization of LOCA
and HOCA that was confidently believed to be valid;

4. The percentage utilization of LOCA out of all contrast agent exams each month at the
two hospitals during the baseline period was reported to be stable at 20% to 30% and
within the adherence range; and

5. Monthly expenditure savings were extrapolated from utilization data to demonstrate
the bernefits to the hospital of adherence to the guideline. At one hospital, the
department chairman reported cost savings and utilization monitoring data to the staff
every month as part of the monthly meeting, and at both hospitals the data was
provided to hospital leadership. For a copy of monitoring data and savings estimates
that were produced during the baseline period by one of the two hospitals, see Figure 8.

At the outset of discussions during the project training sessions, department leaders of both
hospitals initially objected to the Protocol component that called for completion of an order
form for all contrast agent exams, regardless whether HOCA or LOCA was provided. Both
leaders expressed their belief that requiring order forms only for LOCA exams was effective
and less of an administrative burden than requiring order forms for all contrast agent exams.
Members of the project staff explained that the rationale for requiring order forms for all
contrast agents was to ensure that documentation of contrast agent decision-making became
deeply ingrained as a fundamental aspect of performing any conirast agent exam. After
considerable discussion during the training sessions, the department leaders agreed to approve
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Figure 7

Comprehensive Monitoring Data In One Hospital’s Radiology Information System

INDICATION FOR USE OF LOCA: FREQ FREQ
NONE GIVEN 3s 5.24%
B PREVIOUS CONTRAST REACTION - 26 1.89%
¢ SEVERE ALLERGIES 55 B.223%
D ASTHMA 98 14.67%
£ SYMPTOMATIC CARDIAC DISEASE 50 7.49%
F DEBILITATED/NCNRESPONSIVE 125 18.71%
¢ IMMOBILIZED HEAD _ 0 0.00%
H PEDIATRIC BELOW AGE ONE 29 5.84%
MULTIPLE REASON 89 12.32%
PT REFUSES IONIC CONTRAST o 0.00%
RAD PROTOCOL FOR PED INJ 50 7.49%
GETS HIVES W/SHELLFISH ’ 2 D.30%
REQ BY RAD ATTENDING 11 1.65%
UNKHOWH HX OF ALILERGIES 1l 1.565%
SEAFOOD ALLERGIES ' 0.45%

0.45%
0.60%
0.00%

3

RENAL INSUFFICIENCY 3

DIABETES 4

PROLONGED VOMITING [+

ACTIVE LUPUS- v 0.00%

ESRD ON DIALYSIS 0 0.00%

SICKLE CELL/PED PROTOCOL 0 0.00%.

MULTIPLE MYELOMA 0 0.00%

CAN'T COMMUNICATE W/ PT. 3 '0.45%

REACTION TO TEST INJ OF ICHIC 1 C.15%

CRITICALLY ILL 3 0.45%

PATIENT REQUEST 3 0.45%
57 8.53%

OTHER

TEEe

LOCR FORMS MISSING 16 0.72%
IONIC USAGE 1456

IONIC FOBRMS MISSING 68 3.08%
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Figure 8

Monitoring Case Study: Biased Utilization and Expenditere Savings During the Baseline Period

Non-{onic Contrast Media Usage 1995-1996
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the Model Protocol and strive to implement a contrast agent order form regardiess what
type of agent was provided.

When the department leaders attempted to implement the Model Protocol at their own
institutions, they discovered monthly utilization reports that had been produced during the
baseline period at their hospitals were greatly biased. The true percentage of LOCA exams
out of all contrast agent exams ultimately was found to have been stable during the baseline
period at between 60%-90%” at each hospital, far higher than the 20-30% that had initially
been reported to the study team. Staff at both sites had settled into a pattern of completing
order forms for less than half of all LOCA exams, and this pattern had continued for an
extended (but still undetermined) time period without discovery by department leaders. At
one of the sites, only 100 forms were completed out of 240 LOCA exams in the first month
that the flawed monitoring process was discovered, yielding a form completion rate of only
42%. The rate of form completion and actual practice behavior varied considerably between
individual practitioners at each site. While some providers appeared to be completing the
forms regularly, others rarely completed order forms or submitted forms that routinely
omitted indications to justify LOCA use, provider signatures, or both. In both hospitals,
several providers were found to be using LOCA universally, in clear violation of
departmental policy, whereas others appeared to be using LOCA in varying levels of
accordance with the policy.

It is quite probable that the flawed monitoring processes at both hospitals would have
continued t0 go undetected but for participation in this project. In both cases, the
revelation of a biased monitoring mechanism was reported to be extremely surprising and
embarrassing to the department administration. At one hospital, front-line staff were
aware that the monitoring process was flawed even as the department chairman presented
the results each month. Upon discovery of the flawed monitoring process and the low level
of policy adherence at this hospital, the department chairman withdrew his support for the
project. The chairman also prohibited the trained department leader from engaging in
additional efforts to implement the Model Protocol in order to avoid further embarrassment.

At the second site, there was less initial awareness among the front-line staff that the
monitoring process was flawed, and department leaders did not suspect any problems until
the new contrast agent order form was implemented as called for by the Model Protocol.
When the initial monitoring results based on the new order form showed a dramatic
difference in the proportion of LOCA compared to prior monitoring results that had been
based on the old LOCA-only order form, department leaders suspected the new monitoring
process was flawed. At that point, a new CT log book was put in place as a means to
cross-check the data from the new contrast agent monitoring forms. Technicians were
instructed to record the type of contrast agent used duzing ail CT exams in the log book
while residents continued to be responsible for completing the new contrast agent order
forms. Only when the log book monitoring results matched the new contrast agent form
monitoring results was there a realization and acceptance among the department leadership
that the prior monitoring process had been seriously flawed and actual percentage
utilization of LOCA was 60-80% rather than the 20-25% utilization figures that had been
recorded every month. For a graphical illustration of the potential bias over time in this
hospital’s reporting data during the baseline period, see Figure 9. As can be seen from the
bias scenarios in the figure, it is unclear to what extent use of LOCA was actually reduced
when the LOCA-only order form was first introduced and what length of time (if any) the
use of LOCA remained in the adherence threshold. Based on the original utilization
estimates, financial savings associated with guideline adherence were believed to be

? After investigating the degree of bias using all available data from these sites, the best estimate of the actual
percentage use of LOCA at each site during baseline was conservatively set at 60% and 75%.
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represented by areas A, B, and C. The bias scenarios illustrate that areas B and C may
have represented illusory savings. Contrary to the reaction of the first hospital, the
department leader at this site continued efforts to implement the Model Protocol once the
monitoring bias was detected.

Figure 9

Monitoring Case Study: Biased Monthly Data and Scenarios for Actual LOCA Utilization
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Monitoring Case Study #3: A third hospital reported having a similar experience during the
baseline period. This hospital initially had attempted to implement their selective use
policy by implementing a LOCA-only order form. This hospital’s monitoring data also
turned out to be biased due to substantial under-reporting of LOCA exams. Contrary to
what took place at the first two hospitals, however, the bias was detected by the
department leader after the first few months via a relatively straightforward comparison
with monthly purchasing data for contrast agents that was routinely provided to the
department by the hospital pharmacy (no such comparisons were ever made at the first
hospitals). When pharmacy purchasing records indicated there was dramatically different
usage of LOCA than was indicated by the order form monitoring data, the department
leader interviewed front-line staff and found out they were not consistently completing the
forms. At that time, the department leader discontinued use of the LOCA-only order form
and implemented a new process that required staff to record for each exam the type of
LOCA used, their signature and a code for any clinical justifications for use of LOCA in a
CT log book. Later comparisons with pharmacy records indicated that the new log hook
monitoring process produced valid information.

The monitoring case studies above emphasize problems that were discovered with monitoring
processes at hospitals with LOCA-only order forms. This does not imply, however, that no
problems were experienced at hospitals implementing order forms for all contrast agents.
Although there is no evidence of systematic biases associated with monitoring data produced by
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these sites, the quality of the monitoring data produced by some cases was relatively poor and of
questionable validity. An example of another hospital’s experience implementing an order form
for all contrast agents illustrates how problems can arise:

Montoring Case Study #4:. Department leaders at one hospital did not clearly delegate
responsibility for form completion to particular staff, and instead allowed either the staff
radiologists (who made the contrast agent selection decision) or the technologists (who
loaded the power injector and administered the exam) to complete the order form for each
contrast agent exam. There reportedly was a high level of adherence to the order form
completion requirement during the first month that the order form was in place. However,
the department leader reported that the number of completed order forms dropped off
substantially in the second month. The department chairman at that point encouraged staff
to fill out the form, but the emphasis was on persuasion rather than enforcement of the
requirement. At the site visit, staff reported that “Radiologists sometimes forget to fill out
the form because they assume the technologist is going to do it, and visa versa. In daily
practice, everyone is very busy. It's not that we intentionally fail to fill out the form. We
just forget.” A technologist at the same hospital commented that department leaders had
specifically stressed the importance of completing the order forms for HOCA exams, and he
therefore was more likely to complete order forms for those exams. The department leader
reported to project staff that “We only know the percentage of non-ionic based on the forms
we fill out, but we don’t kmow for sure what percentage of forms are completed.” The
department leader estimated that order forms were completed for approximately half of all
contrast agent exams, but further analysis revealed that the average number of recorded
exams dropped from 300 per month during the baseline period (source: billing data) to only
81 per month during the intervention period (source: order form monitoring data). If the
actual number of exams per month remained relatively constant over time as was very likely
the case, this indicates the order form completion rate was approximately 27% at this site
during the intervention period. Thus, there is reason to suspect the monitoring data at this
site also may be biased and overestimate adherence to the departmental policy. This
hospital declined to share contrast agent purchasing information that would have enabled
precise estimates of bias in the monitoring data to be made.

Other hospitals reported similar obstacles when they implemented their order forms. A
department leader at one hospital that regularly cross-checks the validity of its order form
monitoring data with data from other sources including billing records and purchasing data
summed up his experience in the following manner: “The real challenges were in data collection.

It took a while to figure out how to use the forms and make sure the forms were completed.” In
general, problems with flawed utilization monitoring that were observed could have been detected
relatively quickly and easily through regular comparisons of order form monitoring results with
data from purchasing records, billing records, or log book entries. Further, problems with
inconsistent form completion could have been dramatically reduced or eliminated if department
leaders tracked missing forms and contacted individuals who consistently did not complete the
forms. Department leaders at several sites expressed a lack of interest in assessing the validity of
their monitoring data and were disinclined to stringently enforce staff adherence to the current
requirements in the absence of “red flags” that utilization had exceeded “acceptable” thresholds.
Of course, no such “flags” were likely to be produced in the absence of a valid data collection and
monitoring system.
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Feedback Activities

Department leaders at intervention group hospitals agreed to provide monthly feedback to
department staff on contrast agent utilization, costs and adverse reactions as specified in the
Model Protocol (for more information, see Section IIL.G).

The study team conducted telephone and site visit interviews with department leaders and staff
to assess what type of feedback activities were conducted. Interviews with department leaders
and staff revealed that the content of feedback activities varied widely across intervention group
hospitals. At the majority of sites, department leaders reported that they provided feedback
during monthly or bimonthly departmental meetings, but the feedback tended to be very informal
and typically consisted of a brief oral update regarding trends in utilization and/or adverse
reaction rates. When probing questions were asked in an attempt to account for the disparity
between feedback activities reported by department leaders when compared to self-reports of
staff participation in such activities (see Section V.E.2), it was found that department leader
updates did not necessarily include any presentation of statistics and in several cases the
presentations appear to have been so very general and brief (e.g., LOCA utilization and adverse
reactions to contrast agents are within “acceptable” levels) that staff may not have viewed these
presentations to be “feedback” on utilization and/or costs. Some sites as a rule reported only on
severe reactions to contrast agents and as a rule did not present any data to staff on incidence of
minor reactions to contrast agents. Communication of feedback also generally was one-way
(from department leaders to staff) and there appeared to be relatively little interactive discussion
between staff at many sites to identify any obstacles to policy implementation, make
clarifications to policy, or identify potential revisions that might be merited to the policies and
procedures.

At other sites--particularly those that that were successful in bringing utilization within the
adherence range--the provision of feedback was more formal and involved extensive interaction
between staff. For example, senior clinicians at some hospitals met regularly with all residents
and/or with those with aberrant practice behavior to discuss, clarify, and reinforce standardized
interpretations of risk factors. In some cases, these discussions led to formal revision of the risk
criteria. For example, at one site a risk factor was added to the order form at the residents’
request to allow use of LOCA for patients with neck braces or “halos” (these patients were
unable to move their heads and therefore more likely to vomit on themselves) whereas sickle cell
anemia was eliminated as a risk factor after staff discussion and performance of a literature
review. The department leader at another site stated that “Residents have a unique way of
devising incredible permutations of [potential indications to use] LOCA. Some of it is incredible,
and some of it is legitimate.” In order to ensure consistent practice behavior at that site, the
department leader set up a comprehensive review and feedback process. The process is
described below as a feedback case study.

Feedback Case Study: One hospital’s data collection, monitoring and feedback process stood
out among the participating hospitals; the process featured more formal, intensive, and
interactive feedback with individual providers than at other participating hospitals. This
hospital implemented a formal quality assurance process for contrast media that involved
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completion of an order form for all contrast agent exams by residents and entry of the data
by the technologist into the department’s radiclogy information system at the time of the
exam. The department administrator printed standard template-based printouts of
monitoring and feedback materials on a scheduled basis via the radiology information
system and the system automatically identified providers with missing order forms by
cross-checking the number of forms submitted with the number of contrast agent exams
performed by each provider. The department administrator stated at the site visit interview
that “We get on their backs if residents do not complete the form. The department views
this as a serious matter because we cannot accurately track the incidence of patient adverse
reactions or utilization of contrast agents if the forms are not completed.” This system
enabled the department administrator to quickly do a weekly review of the number of
contrast injections, type of agents used, and number and type of reactions and how they
were handled. Once a month, the department administrator reviewed the information with
the department leader and head technologist and they convened a quality assurance meeting
to review and discuss utilization and decision-making with the residents.

In addition to the vanation across sites in how often and what type of feedback activities were
performed, there was variation in the designation of staff responsibilities for carrying out
feedback activities. At some hospitals, data on adverse reactions to contrast agents were
available to the personnel conducting utilization monitoring, and presentations at these hospitals
therefore were able to assess trends and relationships between contrast agent utilization and
patient outcomes on a periodic basis. At other hospitals, contrast agent utilization and adverse
reaction monitoring was performed by different personnel and the processes were not
coordinated. At those sites, department leaders who presented contrast agent utilization
monitormng results as called for in the Model Protocol tended not to disseminate rates of adverse
reactions to LOCA and HOCA because they were not readily available.

D. Primary Outcomes of the Guideline Implementation Strategy

1. Contrast Agent Utilization and Decision-making During the Study Period

The ultimate intent of the guideline implementation strategy was to influence practice behavior
patterns in a manner that improved adherence to institutional policies for the selective use of
LOCA. Numerous sources of data were used to track utilization and decision-making regarding
LOCA and HOCA during the study period. Providers at all participating hospitals were
surveyed at baseline and follow-up and asked to self-report the proportion of all contrast agents
in the department during the past three months that involved LOCA. A series of 19 clinical
vignettes also were provided to clinicians who selectively use LOCA and the clinicians were
asked whether they would use LOCA, HOCA, or no contrast agents for each patient. Finally,
the study team requested administrative data from participating hospitals on utilization and
expenditures for contrast agents during the study period. Thirteen participating hospitals
provided monthly utilization and/or purchasing data to the study team, and the results generaily
confirmed the findings from provider self-report data that are described below. Several hospitals
were unable or unwilling to provide administrative data despite their agreement at the outset of
the project to make the data available to the study team. Finally, two hospitals provided detailed
monthly monitoring data on contrast agent utilization to the study team that were later found to
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be systematically biased, under-representing the actual proportion of LOCA utilization at those
sites (for more information, see Monitoring Activities in Section V.C).

The remainder of this section reports on contrast agent utilization, decision-making, and
adherence to selective use policies at participating hospitals during the study period.

Hospital Utilization of Contrast Agents at Baseline and Follow-Up

An accepted proxy for adherence to guidelines for the selective use of LOCA that has been used
in prior studies is a maximum of 40% utilization of LOCA out of all contrast agent exams (see
Section 1.G). For this study, a more generous adherence 50% threshold for utilization of LOCA
was used. Providers at each hospital were requested to estimate what percentage of contrast
agent exams in the department involved LOCA during the previous three months at both the
baseline and follow-up periods. Table 13 shows the median provider estimate of the percentage
use of LOCA for each hospital at baseline and follow-up. The average percentage use of LOCA
at participating hospitals during the baseline period, weighted by the annual volume of contrast
exams performed, was 64 percent. Baseline reported use of LOCA at participating hospitals was
consistent with self-reported utilization at large, urban hospitals in the preliminary survey of
New York State radiologists (see Section IT).

At baseline, the median percentage use of LOCA utilization exceeded 50% at 6 of 11 intervention
group hospitals. At 8 of 11 intervention group hospitals, the reported percentage LOCA
exceeded 40% at baseline. Thus, there was strong evidence to indicate that many low risk
patients were routinely receiving LOCA in violation of institutional policies at the outset of the
study period. A necessary but not sufficient condition for improving levels of adherence would
be to reduce the proportion of LOCA utilization toward or below the 50% adherence threshold.

Next, analysis was conducted to see if the guideline implementation strategy was successful in
influencing contrast agent utilization at intervention group hospitals such that the proportion of
LOCA out of all contrast agent exams at the follow-up period moved toward or below the 50%
threshold for adherence to selective use policies. Overall, the use of LOCA was relatively stable
in both the intervention and control groups during the study period. There was a sli ght but
msignificant increase in the mean proportion of LOCA exams in both the intervention and
control groups during the course of the study based on provider self-report data. When the data
were adjusted to account for known shortcomings in estimates based on provider self-report,
there was no distinguishable trend in use of LOCA from baseline to follow-up. Thus, the
guideline implementation strategy did not appear to reduce use of LOCA, on average, at
intervention versus control group hospitals. At 5 of 11 intervention group hospitals, reported
utilization of LOCA did not change appreciably from baseline to follow-up, and the proportion
of LOCA utilization was twice as likely to go up than down (4 versus 2 hospitals, respectively).
These utilization trends were mirrored in the control group. The strategy also was generally
unsuccessful in improving levels of adherence to selective use policies. Only 5 of the intervention
group hospitals reported use of LOCA within the adherence range at the follow-up
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Table 13

Staff Self-Reports of LOCA Utilization Out of All Contrast Agent Exams

Median % LOCA LOCA Use & Trend
Site Baseline Follow-Up
A 13 15 Low
B 20 20 (57 Low
C 50 50 Medium
D 30 {(60-+0)* 50 Medium (++)
E 70 70 High
F 75 88 High {+)
G 75 100 High {+)
H 45 (85t 25 Low {(~-}
1 90 RS High {-)
] 9 100 High {+)
K 93 90 High
Intervention 39 (67) 63 (66} Medium
L 3o 35 Low
M 35 33 Low
N 35 30 Mediom (++}
0 50 35 Low (-
P 50 50 Medium
Q 50 68 Medium (+}
R 80 60 Mediom {-}
5 80 90 High (+)
T 85 90 High
U 50 95 High
v 95 100 High
W 140 100 High
Control 65 67 Medium

* Discrepancy between validated administrative data and provider self-report
+ Department leader initiated guideline implementation activities prior to the baseline survey at this site.
Valid administrative data documented utilization rates prior to guideline implementation activities.

period. Thus, it is apparent that the level of adherence to those institutional policies generally
remained low at the majority of study hospitals.

Although the guideline implementation strategy did not appear to improve overall adherence to
hospital selective use policies within the intervention group, two participating hospitals
(Hospitals H and D) did report successful implementation of their selective use policies due to
participatton in this project. These hospital experiences are discussed below as case studies.

Utilization Case Study #1: Hospital H achieved a substantial reduction in utilization
of LOCA to within the adherence range during the course of the study. As shown in
Figure 10, the percentage utilization of LOCA declined at this site from above 80%
during the baseline period to below 30% during the intervention period and at follow-up.
The author verified the validity of this hospital’s utilization monitoring data by
independently cross-checking monthly utilization monitoring data with purchasing data
from the hospital pharmacy. As shown in Table 11, this hospital derived
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approximately $94,500 in annual savings on contrast agents during 1997 as a result of
its guideline implementation efforts.

Figure 10

Best Case Study: Impact of Guideline Implementation Efforts at Hospital H

T 2z s 4 5 & 7 8 8 0 4 2 1 2 s a4 5 s
Months {1996 and 1997)

~s~Number of LOCA Exams
—m—Number of HOCA Exams

—-Total Contrast Agent Exams

The department leader reported that use of LOCA at the institution historically had
been consistent with ACR guidelines, but that utilization of LOCA had increased
dramatically to 90% after the department purchased a power injector in late 1995. The
department leader noted that department leadership had spoken sporadically about the
need to improve adherence to the policy, but there were no efforts to do so until the
hospital was recruited and agreed to participate in this project. At that point, the
department leader—who had prior personal experience carrying quality improvement
programs--implemented a program of education, monitoring and feedback that was
consistent with the Model Protocol strategy. The department leader reported that the
Protocol components were critical to overcoming opposition among departmental staff,
who feared: (1) there would be substantial rates of adverse reactions to HOCA
administered using a power injector; and (2) there would be increased problems
associated with extravisation of contrast agents that were mis-administered. Provision
of monthly feedback to departmental staff demonstrated that neither of these situations
materialized despite a marked reduction in the percentage use of LOCA.

Despite the demonstrated success of this department leader’s guideline implementation
efforts, it is important to note that the initial change in staff use of LOCA was
accomplished between the date the hospital and department leader agreed to
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participate in the study and the date of the department leader training sessions. The
initial behavior change at this site therefore cannot be attributed to the training session
content. That said, the strategies employed by the department leader were consistent
with the components of the Model Protocol. Further, the department leader reported
that implementation of regular monitoring and feedback components of the Model
Protocol took place after the training sessions were held, and these efforts may have
been critical for maintaining utilization of LOCA within the desired adherence range
throughout the intervention period. Summing up the experience at this hospital, it is
clear that the leadership role played by the department leader at this site, and this
leader’s prior personal experience with CQI and commitment to fully implementing the
guideline implementation strategy were keys to adherence.

Utilization Case Study #2: At Hospital D, there was a moderate decline in the
percentage use of LOCA from baseline to the follow-up period that was sufficient to
bring LOCA utilization to within the adherence range. Department leaders were
surprised to find that initial reports of 20%-25% utilization of LOCA were biased and
actual utilization of LOCA during the baseline period was approximately 60%-80% (see
Figure 9 and the Monitoring Case Study #1 and 2 in Section V.C). Once the new
contrast agent order form and log book monitoring systems were put in place as part of
the Model Protocol, the department leader met with several individuals who had been
using LOCA uriversally and discussed the need for compliance with institutional policy
as well as conducting educational efforts in monthly resident and departmental
meetings.

Department leaders and staff at a third hospital (Hospital I) reported during site visit interviews
that they achieved a moderate initial decline in utilization of LOCA due to their guideline
implementation efforts. As discussed below, however, these results were transient.

Utilization Case Study #3: At Hospital I, department leaders reported that there was
drop in utilization of LOCA from 90% or higher at baseline to below 70% during the first
two months of efforts to implement the Model Protocol. Early efforts to implement the
Model Protocotl strategy were described by the department leader to be working out
well. In order to address concerns that had been expressed by staff regarding their lack
of comfort in handling potential reactions to contrast agents, the department leader held
a practical workshop on handling adverse reactions that was very well received and
was reported to be helpful in motivating early improvements in policy compliance.
However, providers reported to project staff that compliance with the policy eroded
greatly during the third month of the Protocol’s implementation when several cases of
patient vomiting took place during body CT exams during the same week that letters to
the editor were published in the peer-reviewed journal Radiology that advocated
universal use of LOCA (Palmisano, 1997; Radensky and Cahill, 1997). Interestingly,
these letters were written by representatives of the very LOCA manufacturers that stand
to be the primary financial beneficiaries of universal use. Thereafter, many practitioners
at this site reverted primarily to use of LOCA for body CT exams while continuing to
use HOCA selectively for head CT exams.

Analysis next was performed to investigate whether differences in the risk criteria adopted by
participating hospitals could explain observed baseline differences across hospitals in the
percentage utilization of LOCA. Analysis attempted to identify whether providers at hospitals
with “inclusive” risk criteria used LOCA more frequently than those at hospitals with
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“restrictive” criteria (see Section V.C). Differences in the risk criteria adopted by hospitals may
have explained some of the difference across hospitals in the proportion of LOCA was used at
baseline, however it appears unlikely that this was a major factor. Although the mean proportion
of LOCA use was somewhat less at hospitals with restrictive versus inclusive policies (61% and
71%, respectively), it is worth noting that the hospital with arguably the most inclusive list of
nisk criteria for LOCA use (Hospital B) reported very conservative LOCA use of 20%. Further,
the hospital with the highest reported percentage utilization of LOCA at baseline--at 93%--also
had one of the most restrictive policies in terms of its risk criteria.

Risk Factors and Choice of Contrast Agents

Clinicians who reported selective use of LOCA were asked to indicate whether they would
provide low osmolar contrast, high osmolar contrast or no contrast agents for patients with a
range of 19 clinical symptoms or conditions, some of which are known to place the patient at
higher risk of an adverse reaction to contrast agents. The proportion of respondents who chose
LOCA, HOCA or netther for each nisk factor or condition i1s shown in Table 14. It can be seen
that for more than half of the listed conditions there are substantial differences in the responses
of staff who reported using LOCA selectively.

Staff choices were aggregated to the hospital level for comparison with other sites. There was
considerable variation in willingness of staff to use HOCA across sites, and the average number
of conditions where HOCA was chosen ranged from zero conditions to 9 conditions at baseline.
‘That said, it is recognized that many of the listed risk factors (e.g., cardiac dysfunction) lend
themselves to a wide range of interpretation. Thus, some of the variation in responses across
individual clinicians and across institutions may stem from different interpretations of risk
factors. Provider willingness to utilize HOCA for the listed patient conditions generally
remained constant or went down slightly from baseline to follow-up at both intervention and
control group hospitals (see Table 15). This finding was consistent with the overall finding that
utilization of LOCA generally was unchanged or increased slightly over the course of the study.

A particularly interesting analysis involved assessing clinician choices of contrast agents for
patients “over age 65” but with no other identified risk factors. Age over 65 was only included
as a risk factor for LOCA at one intervention group hospital, and the peer-reviewed literature
generally has found elderly patients with no additional risk factors are not at increased risk of an
adverse reaction (Katayama et al., 1990; Levin, 1993).' Among the respondents at selective use
mstitutions where over age 65 was not a risk factor, a majority nevertheless responded that they
would provide LOCA in violation of local policy both at baseline (59%) and follow-up (56%).
Given the high prevalence of elderly patients in the hospital setting and in the overail population,
provision of LOCA to these patients may account for a considerable degree of noncompliance
with local selective use policies. Interestingly, providers at the single hospital that included

" In fact, Katayama 1990 found that elderly and very young patients had lower rates of adverse reactions.
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“over age 65” as a risk factor were less likely than those at other instifutions to respond that they
would provide LOCA to elderly patients at baseline (25%) and follow-up (36%).""

Table 14

“If a patient has the following history of clinical problem, would you use
HOCA, LOCA, or neither?”

Percent Choosing:*

Risk Factor HOCA LOCA No Contrast
Diabetes Mellitis/Kidney Impairment 1.2 76.3 16.5
Patient Requests LOCA 1.8 100.0 6.0
Renal Insufficiency 2.4 52.4 40.0
Multiple Myeloma 2.4 393 52.4
Asthma 3.6 92.8 2.4
Elevated Serum Creatinine 3.6 54.2 34.9
Multiple Hives After IVP or CT 4.7 76.7 17.4
Cardiac Dysfunction 5.5 71.8 0.0
Sickle Cell Disease 5.9 80.0 12.9
Unconscious / Unresponsive 11.9 75.6 7.1
Infants / Children < 2 16.5 82.4 0.0
One Hive After IVP or CT 18.6 73.3 7.0
Food Allergies 29.4 65.4 1.2
Patient Anxiety 31,3 67.5 1.2
Medication Allergy 49.4 50.6 0.0
Older Age > 65 51.2 48.8 0.0
Hayfever 55.3 43.5 0.0
Heat / Flushing After IVP or CT 60.5 37.2 1.2
Nausea gr Vomiting After IVP or CT 66.3 31.4 1.2

*Note: All Personnel Types Who Use LOCA Selectively.
Responses Need Not Add to 100% Since Some Chose No Options and Others Chose Two

" The remainder at this site responded they would use LOCA, and none responded they would provide no contrast.
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Table 15

Mean Numnber of Patient Conditions (Out of 19 Conditions?) in which HOCA was Chosen

Baseline Follow-Up
Mean Min Max Mean Min Max
Intervention Group Average i9 0.2 8.8 3.6 0.5 7.3
Control Group Average 3.5 .3 7.5 33 0.0 7.3

TFor a listing of conditions / scenarios, see Table 14

General Differences in Practice Behavior Regarding Contrast Agents

The majority of this study focuses on the single clinical decision targeted by the ACR guideline,
mainly the provider selection of LOCA versus HOCA once the decision has been made to
perform a contrast-enhanced exam. The majority of this study focuses on the clinical decision
whether to choose LOCA or HOCA for reasons discussed earlier in the report. That said, it
should be kept in mind that this clinical decision is but one of many decisions that are made for
every patient where contrast agents are an option. Among the many decisions that must be made
for each patient, for example, clinicians must:

* Decide whether to conduct an imaging exam (e.g., CT exam)}, after weighing the expected
benefits of potentially improved diagnosis and treatment with the potential harms of
exposing the patient to radiation and associated costs;

¢ Decide whether there is a sufficient diagnostic benefit expected from improving the visual
quality of the radiographic image that use of any contrast agent enhancement is justified
during the imaging exam, regardless of contrast agent type;

o Decide whether to pre-medicate patients with steroids if contrast agents are to be used;
» Decide on the volume of contrast agent to be used for the patient; and

s Decide what level of vigilance is needed to ensure patients adhere to requirements for fasting
prior to contrast agent exams, and under what circumstances to cancel an exam if patients are
suspected not to have adhered to the fasting requirement.

Although it was beyond the scope of this study to conduct a detailed investigation of differences
across hospitals in provider decision-making for the myrnad of decisions that routinely arise in
conjunction with contrast agent examinations, extensive site visit interviews were conducted with
providers at participating hospitals to assess qualitatively to what extent these differences may
exist. There was evidence of considerable variation across hospitals in a number of these
decisions that are closely related to the choice of contrast agents.
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For example, there were differences across hospitals in the probability that any contrast agent
enhancement would be used for a patient during imaging exams, regardless of the contrast agent
type. Providers at several hospitals reported during site visits that they were very conservative
about the use of any contrast during body CT exams, and the default was not to use contrast
agents; on the other hand, providers at other hospitals reported using contrast agents for virtually
all body CT’s. To verify if these reported differences in the tendency to use contrast agents
reflected real practice differences, I compared the proportion of all CT exams that were enhanced
by contrast agents at two large, teaching hospitals that have comparable patient populations and
excellent administrative data. The proportion of CT exams involving contrast agents at the two
hospitals was 66% and 37%, respectively. Providers also were surveyed about whether they
would provide LOCA, HOCA, or no contrast agents for a range of clinical conditions. There
were several clinical conditions where a substantial minority of providers would not recommend
any use of contrast agents. As shown in Table 16, the average number of clinical conditions per
hospital (out of 19 that were presented) where providers indicated they would provide no
contrast agents ranged considerably from a low of zero to a high of six conditions across sites.

Table 16

Mean Number of Patient Conditions (Qut of 19 Conditionst) for which No Contrast was Chosen

Baseline Follow-Up
Mean Min Max Mean Min Max
Intervention Group Average 3.2 1.0 6.4 2.5 1.0 4.0
Control Group Average 2.6 0.0 5.7 2.8 0.7 6.5

Other differences across hospitals in practice behavior that were noted include: the average
volume of LOCA and HOCA that are used per patient (staff at some hospitals use equal volumes
of contrast agents regardless whether LOCA or HOCA are used, whereas staff at other hospitals
reportedly use different volumes depending upon the contrast agent type); the extent to which
patients are pre-medicated with steroids prior to the contrast agent exam (some hospitals
routinely pre-medicate patients with steroids to reduce the incidence of adverse reactions,
whereas pre-medication is very rare at other hospitals); and the degree of vigilance exhibited by
staff to ensure patient adherence to the requirement of fasting before the contrast exam (some
hospitals will always question the patient about fasting and automatically cancel exams if lack of
compliance is suspected, whereas other hospitals appear to be much more tolerant about lack of
adherence to fasting even though this may increase in the incidence of such adverse reactions as
nausea and vomiting).
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2. Patient Outcomes / Adverse Reactions to Contrast Agents

This section presents findings regarding patient outcomes / adverse reactions to contrast agent
exams as obtained from administrative sources, provider self-report, and site visit interviews with
department leaders and other staff.

Documented Incidence of Adverse Reactions at Participating Hospitals

Administrative data on the incidence of adverse reactions to contrast agents reported during the
study period from several participating sites were analyzed. Consistent with the peer-reviewed
literature (see Table 1), the documented incidence of moderate to severe reactions was extremely
tow (well below 1%) at all sites and no fatal reactions were reported at any sites. Further, as
shown in Table 17, the rates of mild reactions reported at all but one site (Hospital L) were also
in the range of 2% to 3% reported by the majority of prior studies (e.g., Palmer, 1988; Kent,
1988; Wolf et al, 1989). However, the rate of reported mild reactions at Hospital L was six-fold
to ten-fold higher than the rate reported by other sites and even exceeded the anomolously high
incidence of mild reactions reported earlier by Katayama et al. in 1990.

Table 17

Documented Incidence of Mild Reactions
to Contrast Agents at Participating Sites

Documented Mild Reactions

Site HOCA LOCA
E 3.0% 0.9%
H 2.0% 0.3%
C <3.0% <1.0%
L 19.1% 1.3%

I investigated differences in the reporting mechanisms and processes for documenting adverse
reactions across sites, and specifically looked for any differences that might account for the wide
range in reported incidence of mild reactions across sites. Adverse reaction reporting forms used
by four study sites are shown in Figure 11. Staff at some hospitals were instructed to use the
standard adverse drug reaction incidence report to document reactions to contrast agents {e.g.,
Hospital I) or to note reactions in a blank cell in the imaging log book (Hospital H), and therefore
no guidance or standard description of reactions was provided to staff at those sites. It is likely
that reliance on standard incidence reports to document contrast reactions is the predominant
practice at hospitals in the U.S. As suggested by the project’s guideline implementation
protocol, other sites designed contrast agent reaction forms that featured easy-to-use checklists

70



Yieaq g

(edasoses 4

asiwaidwas apweudpoway g

£Waps eaduling ¢

Ennnuo{ozn_m b

¥alH e

Apmis 1druzau) o w3Dns Bupgwoy, 7

NERREEE

oy [

SUGHIRA BEDApYy

Wy 13 wally 15eaua]) jo woilog © (4 Jendsoy

FLEE U ErT Y
13zadey bayyniduce comawd 7o SINuRby

130tbotarpe za LEEL DY ]

*d31p3qaaom yuverITasiya
U} "jlnawz 30 Tipebdoyoad as TRFITOE) SeTINEfIRypdacy gduq-w-g-

" lpatagytuoonyp Snap »epniogy) pexpnbes DOFITRAIRILT TR TEYWIAEOR
‘Lymaswonn SRFInsaivIay ox  TIWOTRIPTIN

§§

PRTIFION ENfoyalyd Sojireden [ )

‘GTf X guepzed w3 PRUTA[dxe ¥ oeals pIec hba..uuc FO wppywaiiraen [ )
THPER ,EQFYONEN, 20 Lizwe wwyeim IRINAmo/peInRITIE Jegenf Sezex [ ]
PRIIFAGN 3fdu Aupeanu/ A13FIv 2akKe : t1

L Ll

LI

1ExIW I RAe Y

.n.x.l.lilllc:.uuaun ampeyeing  wa/uy J0AIox INIL

N I —] iRxyosde) xengye andugran AnTheswaofpane [ §
apxeidadear [ ] Eeps Alviwnrnd [ ) bxpRynexg daroaryaye { |
Tagpyoxeusk L) xumz3 [ ) wmav [} xosa [} wang | lwvmqykae [ }

PerlTenemE [ ] yunay [ ] smre ] ] Xoam [ 1 wong [ ] ifjsmogam [ ]

: ox I 1 mag ] L7
SAFR/ARIOTTA Gaawx 307 1iipvass Zofpes vuGEfayexs Wt REYINOIUYRINT

¥

o/ pui

m w "y [ n e L S P T IT TS
1 }

e e T

L3

wywg LI avi [} wepzones javayman zeyas
SELesa i) wewssyg twwer o3 mex I } nwEaTivne ipon; capeny
oAl )eeaf]) quEg I9¢FBASTTR Raomy
o [)wed L) savsuta anppars FIETT

eallany]} ey .
OGO { ] awnae [ wnowea 1 tepaeqae
. T

T PvEN RTaN9d Jo 4 q0
[

VGWARE Tox PYest-man [ 1 wvimer { 1 TIRIENZEVUINNY
T lewiopaing -gen 185 ayeems [ ] syex [ 1 smwnw

——

LL ERIENS duefaadang [}
— TN pdaany cpey e T T yawgaeder [ ]
T T s - TR T

o .

paadwen jaN warge paapndui) a.___-..gu =uoNDy
wang uo jaedusy

LU g] paupy _.EimD (LU TR oUWy Aianozoy unu_._..:.a

Usljamay 1YY LB

0[Ny J% JUIMpEIL]

PR ah__o_._____.i_u RIS

:.._!_u:._._:..ﬁ.__a:unazmu 3 I d. HO) ey ::U

wwapa |§3fud mc 1aum L d 2 g iy 1} i ~WU E530es [Fucd: nn
SEG|NdY  IIRINED  aidAlg]

E-._..._..oeo._ma veudsigpy -_ﬁ.._-u..._.._uﬁ_.a rpipaigr) . T " T )
LULTEL LS T T LR T TT FE T 7%

Hujfjams LRI g R e N HIT Ll n.u»zz..xﬂ RIS ) u:_«-._.__a:_cuﬂ u.;:;.iﬂ
Rl ] Aapuyey LU ] WNPEHD) ylinasry  Bupjwos ‘asnaney

HWopNImal aR13ApY  PRIW

13QUAN K] 16V} | juuoptanh Siy1 anupuos "33k £y samiuy ) | [ SN [ $9A {unpanay senuo)

WED 13pU] Ju3ly G o wonog : Ly oy

g

L

ot wazhy WG A )

(FRPRp O Pull ey Suantony TPy 10 40 SH bl AP g} 18 RN 13

Oy P 15t

it g
e ———— oy rag g kg 21

Ldey uDiavh Brug BLdapy

sisydsoy Bupudiopieg Aq pasp swaey Jupaoday uejovsy asssapy

11 o..:m_u

71




on the bottom or back of the order form (e.g., Hospitals E and L} or as a separate form (e.g.,
Hospitals C and D). Given that well over 70% of adverse reactions and virtually all serious
reactions occur within 5 minutes of administration (Katayama et al., 1990), it is feasible to
document reactions on the order form concurrently with performance of the exam.

Analysis of adverse reaction reporting forms revealed a considerable range in the type of
reactions or side effects--particularly those that are mild or minor in nature--that were listed. Site
L’s reaction form contained the most inclusive list of mild reactions (including flushing, cough,
chills, headache, sweats, dizziness, anxiety, nasal stuffiness), most of which did not appear on
forms and presumably were not considered to be sufficiently morbid to ment documentation at
other sites. The listing of vomiting as a reaction varied from no mention (Hospital C) to
“severe/prolonged vomiting” (Hospital D) to “vomiting sufficient to interrupt study” (Hospital
E) to the most inclusive listing of “nausea, vomiting” (Hospital L). Based solely on the variation
in description of vomiting and other mild reactions across sites, one might expect differences in
the reported incidence of such reactions across sites to reflect documentation differences rather
than true differences in patient outcomes.

Detailed breakdowns of reactions reported across sites confirmed that the higher reported
incidence of very mild side effects such as nausea/vomiting (11%) at Hospital L accounted for
most of the difference in reported reactions when compared to other sites. For example, the
reported incidence of vomiting at Hospital H was 0.0% during the study period.'? I also obtained
a copy of the adverse reaction reporting form used in the Katayama study that had reported an
anomolously high proportion of mild reactions, and found that this study used a similar but not
quite as extensive checklist as was used at Hospital L (see Figure 12). These findings suggest
that staff are more likely to document reactions if user-friendly checklists are provided and that
much of the variation in reported incidence of minor reactions across sites (and prior studies)
may simply be reporting artifacts rather than true differences in patient outcomes.

Adverse Reaction Documentation Practices

In order to further investigate whether differences in reported reaction rates across sites might be
reporting artifacts, providers whose duties included documenting adverse reactions to contrast
agents were asked to rate how often (on a 5-point scale from never to always) they would
document and report the occurrence of a range of adverse reactions to contrast agents. Table 18
shows that a majority of respondents indicated that they do not consistently document minor
reactions such as severe vomiting, faintness or dizziness, headache, nausea or slight vomiting.

2 Interestingly, front-line staff at this site also reported during site visit interviews that it was very rare for patients
to vomit during LOCA exams. Several factors were identified that could potentially explain a very low rate of
vomiting for HOCA, including vigilant enforcement of the patient fasting requirement and consistent provision of
information to the patient that they may experience a sensation of heat, but that it should not be unpleasant. Staff
believed that failure to describe common sensations in advance to the patient properly explain to the patient could
lead to nausea and vomiting that otherwise would have been avoided. So while we soggest that documentation
differences explain much of the variation in reported incidence of mild reactions across sites, we also recognize that
real differences in the incidence of preventable mild reactions may exist.
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Further, approximately one quarter to half of respondents indicated that they never, rarely or
sometimes document such reactions as rigors, limited urticaria, dyspnea, chest pain, abdominal
pain, or extensive urticaria. Indeed, facial edema or glottis was the only listed reaction that a near
consensus (90%) of respondents indicated they would often or always document for
departmental monitoring purposes.

A multi-item scale was created to represent the comprehensiveness of adverse reaction
documentation reported by providers. Responses to each item were scored from 0 (“rarely”) to
4 (“always”) and then all item scores were aggregated and divided by the total possible score of
40 to yield a percentage. Thus, providers who reported that they never would document any of
the listed adverse reactions (e.g., headache, rigors, dyspnea) would receive a score of 0% and
those providers who responded they would always document all listed adverse reactions would
receive a score of 100%. The mean response across all providers was 63%. There was evidence
of considerable variation in documentation practices both across and within hospitals. The mean
response across hospitals varied from 42% to 100%, indicating that there were widespread
differences in documentation practices across hospitals and a majority of minor and moderate
adverse reactions appeared to go undocumented at several hospitals. Differences in
documentation practices also were noted across provider types, with technologists being the least
likely to document adverse reactions (44%) and nurses being the most likely to document them
(69%). Overall, documentation of all mild and many moderate adverse reactions to contrast
agents for departmental monitoring was found to be inconsistent and relatively poor at
participating hospitals. If accurate monitoring of such reactions is believed to be important by
department leaders, then additional education, monitoring and feedback efforts are needed to
improve adherence to adverse reaction documentation requirements.

Table 18

Assuming the following types of reactions to a contrast
agent occur, how often would you document and report
them (in writing) to the hospital or departmental personnel
responsible for maintaining adverse reaction data?t

Documentation By Alt Personnel Types
Type of Reaction Inconsistently* Often or Always
Nausea or slight vomiting 33% 17%
Headache 80% 20%
Faintness or dizziness 53% 47%
Severe vomiting 52% 48%
Rigors 42% 58%
Limited urticaria or other rash 39% 61%
Dyspnea 36% 64%
Chest or abdominal pain 28% 72%
Extensive urticaria 23% 77%
Edema of face or glottis 10% 20%

tPlease answer this question if your duties include documenting adverse reactions
*Never, rarely, or sometimes document and report these adverse reactions
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Perceived Rates of Adverse Reactions to Contrast Agents

Next, providers were requested to estimate the percentage of patients receiving contrast agents in
the department who experience minor, moderate, or severe/fatal adverse reactions to contrast
agents (see Table 19). While the perceived reaction rates were at or near the level reported in
controlled studies at some sites, they swelled to 20-30 times that level at other sites. Perceived
rates of minor adverse reactions to HOCA, on average, were far higher than rates in the majority
of published studies but they were roughly consistent with findings of Katayama et al. (1990)
and the “high-end” rates reported by Hospital L. There also was a multiple-fold difference
between the perceived rate of moderate and severe/fatal adverse reactions reported by staff and
the rates of documented reactions reported at those sites or in prior studies (see Table 1).
Differences also were observed in perceptions of ancillary staff when compared to physicians,
with ancillary staff reporting a higher percentage of minor or moderate reactions and a lower
percentage of patients with no adverse reactions (see Table 20).

Table 1%

Perceived Rates of Adverse Reactions to Contrast Agents at Participating Hospitals

% of Patienis % of Patients % of Patients
Minor Reaction  Moderate Reaction Severe/Fatal
Reaction

HOCA LOCA HOQOCA LOCA HOCA LOCA

Intervention Group Average 10.3%  4.6% 4.2% 1.4% 1.6% 1.1%

Control Group Average 10.7%  4.2% 4.1% 1.2% 1.0% 0.4%

Range Across Hospitals 2-22% 1-8% 0-11% 0-3.6% 0-3.5% 0-3.35%
Table 20

What percentage of patients in your department receiving contrast
injections experience the following types of adverse reactions?

All Personnel Staff Radiologists Techs/Nurses
Reaction Type LOCA HOCA LOCA HOCA LOCA HOCA
Minort 3% 10% 3% 10% 2% 15%
Moderatett 1% 2% 1% 2% 0.5% 5%
Severe or fatalftt 0% 0.1% 0% 0.1% 0% (.1%

t Minor defined in survey as “requires observation and assurance, but usualiy no treatment--e.g.,
nausea, retching, slight vomiting, limited urticaria, itchy skin rashes, arm pain, palioz, heat™

t1 Moderate defined in survey as “requires close observation and often some treatment--e.g., faintness,
severe vomiting, extensive urticaria, edema of face or glottis, bronchospastn, dyspnea, rigors, chest pain,
abdominal pain, headache™

111 Severe defined in survey as “potentially life threatening--e.g., unresponsive, convulsions, manifest
arrythmias, cardiopulmonary arrest”
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Figure 1
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Adverse Reaction Documentation Form of Katayama et al., 1990
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In light of staff admissions that they do not consistently report minor reactions to the
department, one might expect that self-report data (indicating a 10-20% incidence of mild HOCA
reactions inclusive of vomiting) may provide a better indication of the true rate of mild reactions
at participating sites than administrative data and prior studies (which report a 2-3% incidence of
reactions). On the other hand, differences between staff perceptions and documentation of
serious reactions 1s Iikely to reflect a knowledge deficit on the part of staff rather than a reporting
phenomenon. Given that distorted staff perceptions of moderate-to-serious reaction profiles of
HOCA and LOCA are likely to represent barriers to implementing selective use guidelines, it is
likely that additional education and feedback to staff could have ameliorated this problem. Of
course, staff would have to consistently document and report reactions and side effects when
they take place in order for a useful feedback system to be implemented.

Perceived Differences in Side Effects, Safety and Effectiveness of LOCA and HOCA

Provider beliefs regarding the comparative safety and efficacy of LOCA and HOCA were
assessed by asking them to rate their agreement or disagreement with statements that differences
between LOCA versus HOCA were clinically meaningful. These results are provided in Table
2].

Table 21

Comparative Clinical Effectiveness of LOCA and HOCA

Rate of Agreementt

Staff Residents, Techs &

Radiologists Nurses
LOCA are more clinically efficacious than HOCA 31% 47%
The rate of niner adverse reactions is reduced for low risk patients 70% 65%
receiving LOCA instead of HOCA, and the difference is clinically
meaningful
The rate of modegate adverse reactions is reduced for low risk 80% 75%
patients recerving LOCA instead of HOCA, and the difference is
clinically meaningful
The rate of gevere adverse reactions is reduced for low risk patients 59% 65%
receiving LOCA instead of HOCA, and the difference is clinically
meaning ful

tSomewhat or strongly agree. Score of 4 or 5 on a 5-puint Likert scale ranging from strongly disagree to
strongly agree.

Radiologists were relatively unlikely to agree that there is a difference in the clinical efficacy of
LOCA and HOCA and much more likely to agree that there is a reduced rate of adverse reactions
associated with LOCA. Less then a third of radiologists and almost one-half of residents,
technologists, and nurses agreed that LOCA are more clinically efficacious. The low rate of
agreement among radiologists is consistent with findings in the peer-reviewed literature and site
visit reports that both agents produce visually, and therefore diagnostically, equivalent images.
That said, there still is the potential for LOCA to be more clinically efficacious 1f significant
numbers of images were compromised due to patient movement or reactions that interrupt or
even force cancellation of the study. The higher rates of agreement among residents and ancillary
providers that LOCA are more clinically efficacious may reflect a belief that there are large
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numbers of compromised studies, a partial misunderstanding of the concept of clinical efficacy,
or both. 1 analyzed detailed data from one site (Hospital L) where staff members were instructed
to record the incidence of compromised or cancelled studies on the contrast agent order form
during the study period (these outcomes were included as part of a checklist). Given that staff
reported no exams were cancelled and quality of the image was compromised in less than 1% of
exams during the study period (4 of 433 = 0.009), the impact of cancellation and image
compromise on efficacy appears to be negligible. Staff reports of a difference in efficacy between
HOCA and LOCA therefore appear to reflect a misunderstanding of the efficacy concept.

A majority of all staff types agreed that there are clinically meaningful reductions in rates of
minor, moderate, and severe adverse reactions when low risk patients receive LOCA compared to
HOCA. Respondents were most likely to agree that the rate of moderate adverse reactions is
reduced for low risk patients. Staff proffered several explanations during site visit interviews for
the somewhat lower rates of staff agreement that there are clinically meaningful reductions in
rates of minor and severe reactions for low-risk patients recejving LOCA rather than HOCA.
While it appears to be common knowledge among providers that LOCA reduce the rate of hives,
vomiting, and other conditions that are defined as minor reactions, these events are evidently
considered by many providers not to be of any clinical significance. Conversely, while severe
adverse reactions are taken extremely seriously by providers, a substantial minority appear either
to be skeptical that LOCA reduces the incidence of severe reactions or to believe that the
magnitude of any reduction is so small and so well within the range of what is widely considered
to be “safe” that it is not clinically important.

Experiences With Adverse Reactions at Intervention Group Hospitals

A potentially major barrier associated with implementing the Model Protocol at intervention
group hospitals involved staff concerns about increased rates of adverse reactions to HOCA.
Interviews were conducted with department leaders at sites that made active efforts to
implement the Model Protocol to evaluate department leader experiences and the impact of their
efforts to alleviate staff concerns. The department leader at one hospital that reduced its
utilization of LOCA from over 85% during the baseline period to under 30% at follow-up
confirmed that line staff had initially expressed fears about potentially high reaction rates 1if
HOCA were used more frequently for injections that were administered using a power imjector.
After discussing these concerns with staff during educational meetings, the department leader
provided monthly feedback to staff regarding the actual incidence of reported reactions. The
overall rate of reported contrast agent reactions did increase slightly from 0.7% during 1996 when
virtually all exams mvolved LOCA to 1.3% (27 out of 2055) during the first 7 months of 1997
when utilization of LOCA had dropped to below the adherence threshold of 40%. That said, all
but one reaction was mild and no extended patient morbidity was reported. The fears of staff
about potentially dramatic increases in adverse reaction rates did not materialize at this site, and
the new reaction rate was deemexd to be well within acceptable limits.

At a second site (Hospital ) that attempted to implement the Model Protocol, however, staff
reported that they did experience an unexpected increase in the incidence of vomiting when
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HOCA was provided for body CT exams after the Model Protocol had been implemented. After
those adverse reactions took place, staff resorted to universal use of LOCA for body CT’s while
continuing to use LOCA selectively for head CT exams. Unfortunately, this hospital relied on a
generic incident report to document adverse reactions to drugs (Table 4) and vomiting was
unlikely to be reported by staff. Department leaders therefore were unable to provide evidence
of the actual incidence of vomiting for body CT’s or other contrast agent exams at this site.
Front-line staff reported during site visit interviews that the proportion of patients who had
vomited after HOCA during body CT exams was far higher than expected and appeared to be a
majority of such patients. Another participating site collected detailed data for the study on the
incidence of minor reactions such as nausea and vomiting (Hospital L), and these data were used
to investigate whether the incidence of minor adverse reactions to HOCA was higher for body
CT’s than head CT’s in other sites. Interestingly, the incidence of adverse reactions was found
to be substantially lower for body CT exams than head CT exams at Hospital L (6.0% versus
14.3%). Thus, the higher reported rate of adverse reactions to HOCA during body CT exains at
Hospital 1 appears to have been idiosyncratic to that site.

It may be the case that the incidence of any vomiting during HOCA exams after implementation
of the Model Protocol was in the range of 10%-20%, but that this rate was unexpected by staff
because prior studies may have under-reported vomiting. It also may be the case that there were
systematic differences in patient characteristics at this site that made them more susceptible to
adverse reactions. Thirdly, there may have been one or more problems with the process of
providing contrast agent exams at this site that led to a higher incidence of mild reactions for body
CT’s at this hospital, such as lack of enforcement of the patient fasting requirement. This is only
one of many potential aspects of the process of care that might involve a “learning curve” for
implementing selective use guidelines (or any other change in practice for that matter). What is
noteworthy for this evaluation is that department leaders responded to these adverse reactions
by immediately jettisoning efforts to implement local policy instead of evaluating the rates of
adverse reactions and investigating potential improvements to the process. It is clear that internal
incentives were insufficient to motivate department leaders at this site to continue their efforts to
implement the Model Protocol once this perceived increase in adverse reactions took place.

E Secondary Outcomes of the Guideline Implementation Strategy

1. General Attitudes and Beliefs of Providers Regarding Practice Guidelines and
Quality Improvement

Given reports in the peer-reviewed literature that many providers are skeptical or non-
supportive of practice guidelines in general, there was a need to investigate whether lack of
adherence could be traced to general lack of support for practice guidelines rather than lack of
support for--or opposition to--the ACR guideline in particular.
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Support for Practice Guidelines and Other Issues Related to Practice Guidelines

Providers at all study sites were asked to rate their level of agreement or disagreement with a
number of general statements on clinical practice guidelines, as summarized in Table 22.
Radiologists were generally supportive of clinical practice guidelines during the baseline period.
The support for practice guidelines among radiologists was roughly comparable with that
reported by primary care physicians in two previous studies (Tums et al., 1994; Weingarten et
al., 1995). A majority of radiologists agreed with positive statements about guidelines such as
that guidelines are good educational instruments (82%), likely to improve the quality of care
(60%), likely to reduce uncertainty (55%), and helpful even when I know a lot about the
guidelines topic (55%). There also were low rates of agreement with negative statements about
guidelines such as that they are of little use (12%), likely to interfere with the MD-patient
relationship (15%), too rigid to apply to individual patients (25%), and are oversimplified or
“cookbook” medicine (30%).

A surprising finding was that there was clear evidence of eroding support for clinical practice
guidelines in the intervention group versus the control group over the course of the study period.
The rate of agreement with negative statements regarding guidelines (i.e., cookbook medicine, too
rigid to apply to individual patients, likely to interfere with the MD-patient relationship, a
challenge to physician autonomy) all went up significantly in the intervention group at follow-up
but not in the control group. Interestingly, rates of agreement with a positive statement about
guidelines (unbiased syntheses of expert opinion) went down both in the intervention and control
groups at follow-up. This may be due to the highly publicized amendment by the NCI of its
treatment guidelines for mammography that took place during the study period and was widely
regarded as being influenced by political pressure. The general finding of eroding support for
practice guidelines in the intervention group may be evidence that support for guidelines among
clinicians is fragile and heavily influenced by local expeniences with guideline implementation
efforts. Negative experiences of practitioners with local guideline implementation local efforts
{e.g., see Section V.C on problems with education, monitoring and feedback components of
guideline implementation strategies at several intervention group hospitals) may have dampened
provider support for guidelines.

Gaining and nurturing the support of local physicians and other clinical providers may be a key
factor in enabling the development of guideline implementation (or evidence-based medicine}
programs that currently are in their infancy even at many large, academic medical centers.
Therefore, it may be wise to consider not only the health outcomes and efficiency implications of
early guideline implementation projects that are being considered, but also the extent to which
projects are likely to be embraced enthusiastically by practitioners. If early projects focus on
implementing popular guidelines (such as those that encourage physicians to provide more
services that are highly effective--hopefully while reducing costs at the same time--rather than
those that seek to reduce provision of services that are relatively ineffective), this may enable the
organization to achieve initial successes, provider goodwill, and valuable experience using quality
management and social influence techniques that later can be leveraged to implement more
difficult and potentially controversial guidelines.
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The surveys also included items that assessed respondent beliefs regarding the relationship of
resource allocation and ethical issues to guideline development (see Table 23). There were very
high rates of agreement among radiologists with statements that:

» Organizations developing practice guidelines should consider cost-effectiveness of altemative
treatinent options in addition to clinical efficacy (83%);

¢ There is a limited budget for clinical expenditures at my hospital (81%);

» Society should allow patients who are willing to pay more to purchase more expensive
treatments (85%); and

* The practitioner’s main responsibility is to individuals rather than society (83%).

Table 23

Staff Beliefs About Resource Allocation and Standards of Care, by Staff Type*

Staft Residents Techs and

Radiologists Nurses
Society should allow patients who are willing to pay more, to 85% 83% 47%
purchase more expensive treatments.
It is unfair, in principle, for some people to have different health 60% 60% 71%
care than others for the same health problems.
All people should receive the same hospital care for the same heaith 52% 62% T7%
problemns regardiess of the abitity to pay.
Organizations developing practice guidelines should consider 83% 82% T8%
cost-effectiveness of alternative treatment options in addition to
clinical efficacy.
Clinicians are justified in restricting use of clinically efficacious 56% 60% 64%
services if greater health benefits can be gained through alternative
use of the same resources,
If expenditures in my hospital rise for some clinical services, this is 65% 62% 49%
likely to necessitate reductions in expenditures for other,
potentially beneficial services.
There is a limited budget for clinical expenditures at my hospital. 81% 82% 69%
Al medical services at this hospital that are clinically efficacious 55% 52% 60%
ar¢ provided for all patients without regard to cost.
It is society’s responsibility to provide all with the best available 64% 66% 77%
medical care.
The primary responsibility of organizations developing practice 42% 41% 55%

guidelines is to promote the interests of individual patients rather
than society.

*Proportion agreeing with each statement
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Interestingly, there were consistent differences that were observed in beliefs of physicians and
ancillary health providers. When compared to staff radiologists and residents, technologists and
nurses were more likely to agree that:

* All people should receive the same hospital care for the same health problems regardiess of
ability to pay (77% versus 65%);

e It is unfair for some to receive different health care than others for the same problems (71%
vs. 60%);

e The primary responsibility of organizations developing practice guidelines is to promote the
interests of individual patients rather than society (55% vs. 41%);

e It is society’s responsibility to provide all with the best available medical care (77% vs.
65%); and

¢ All efficacious services in the hospital are provided for all patients without regard to cost
(60% vs. 53%).

Technologists and nurses were less likely than physicians to agree that:

¢ Patients should be able to purchase more expensive treatments if they are willing to pay more
(47% vs. 84%)

¢ There is a limited budget for clinical expenditures at their hospital (69% vs. 82%); and

» Increased expenditures for some clinical services are likely to necessitate reductions in
expenditures for other potentially beneficial services (49% vs. 63%).

These findings suggest that guideline implementation strategies should be prepared to address
differences in attitudes and beliefs of different personnel types. Addressing such issues may be
particularly important when the practice guidelines involve potentially sensitive and
uncomfortable issues related to constraining medical care expenditures, making trade-offs between
individual and population health, or incorporating patient preferences into medical decision-
making.

Involvement in Quality Assurance and Quality Improvement Activities

There was overwhelming support for quality assurance (QA) and quality improvement (QI)
activities at participating hospitals; 86% of survey respondents reported they were active
supporters or supporters of QA/QI activities that affect their own clinical practice at baseline.
The majority of radiologists (63%) reported that they were involved in monthly or weekly
quality assurance or quality improvement meetings during the past year. The remainder of
radiologists reported being involved once during the year (13%) or not at all (25%). Responses
did not differ between baseline and follow-up surveys. Based on site visits to participating
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hospitals, it was apparent that most radiologists’ experience in QA/QI was in the form of
monthly attendance at the department’s quality assurance committee meeting rather than as
members of specially convened CQI teams that were charged with improving performance in a
particular clinical area,

2. Provider Knowledge, Attitudes and Beliefs Regarding Contrast Agents and
Policies

Next, providers were asked about their attitudes and beliefs regarding contrast agent guidelines
and local policies as well as related issues, such as the local standard of care and sensitivity of
providers to changes in prices of contrast agents.

Staff Familiarity with Institutional Selective Use Policies

Survey items were included to assess staff knowledge about the content of institutional policy
regarding contrast agents. Among hospitals where the departmental administration provided
evidence of a formal selective use policy, a mean of 70% of departmental staff reported
knowledge of the policy at baseline, and this proportion ranged from 10% to 100% across
hospitals.”® At 7 of 10 intervention group hospitals, more than 75% of staff knew about the
policy. At two hospitals, a majority reported being unaware of the hospital’s selective use
policy (10% and 38%). The widespread lack of staff knowledge regarding the institutional
selective use policy at these hospitals indicates that these policies were adopted without
substantial efforts to actively educate staff or to ensure implementation of the policy into daily
practice {For more information on educational efforts, see Educational Activities in Section V.C).

Although the intervention strategy was designed to increase the proportion of staff who knew
about the istitutional policy to 100% by the follow-up period, the level of policy knowledge
among intervention group staff actually eroded slightly from 70% at baseline to 64% at follow-
up. Declining staff knowledge outnumbered mmprovements by 4 to 3 within the intervention
group. That said, even greater erosion in staff knowledge was experienced in control group
hospitals, where declining knowledge of local policy was twice as likely as improvements. Thus,
the guideline implementation strategy appears to have prevented erosion of policy awareness at
intervention group hospitals relative to control group hospitals despite its ineffectiveness in
achieving absolute levels of improvement.

Within the group of four intervention group hospitals where there was a decline in staff
knowledge of local policy, this decline can be attributed at two hospitals to an conscious decision
by the hospital admnistration to de-emphasize the policy. Department leaders at one hospital
made an active effort to implement the policy according to the Model Protocol for two months,
but then backed off on further implementation efforts after several patients were reported to

'3 Recall that we limited the survey to those providers at participating hospitals who were identified by department
Jeaders as being involved in the provision or supervision of contrast agent exams, so these individuals should be
directly affected by institutional policies and procedures for contrast agents.
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vomit during body CT scans involving HOCA (for further information on experiences with
adverse reactions at this site, see Section V.D.2). Another hospital de-emphasized the policy to
avoid further publicity and embarrassment after the discovery was made that its data collection
and monitoring process was severely flawed (see Monitoring Case Studies #1 and 2 i Section
V.C for more information). Another reason for the decline in staff knowledge at hospitals may be
that there was insufficient education provided to new residents and other staff who became
involved in the provision of contrast agents after the initial round of educational activities had
been conducted.

Interestingly, even when the hospital administration reported to project staff there was no
institutional policy in place promoting selective use of LOCA for high risk patients, a substantal
proportion of staff (ranging from 19% to 63%) reported the existence of such a policy. Staff at
these hospitals may have mistakenly concluded that the hospital had a selective use policy if
they observed that some or all of the clinicians at that institution chose to selectively use LOCA
according to the ACR guidelines or personal criteria. Given the low overall ranking of
institutional policy as a provider decision influence factor in the preliminary survey (see Table
2), it is clear that most hospitals have not yet established organizational cultures where
institutional adoption of practice guidelines plays an important role in provider decision-making.
Thus, it is perhaps not surprising that responses of staff at some sites appear to reflect an
inability to distinguish between actual practice behavior and institutional policy.

Knowledge / Influence of ACR Guidelines and the Local Standard of Care

A majority of staff at intervention hospitals reported being familiar with and influenced by the
ACR selective use guidelines (see Table 24). Also, fully three-quarters of staff reported that
HOCA were the standard of care for low-nisk patients at baseline. This suggests there was a
fairly high degree of staff acceptance for local selective use policies. Responses of intervention
group staff remained relatively steady over the course of the study period on all three measures,
whereas there was consistent erosion in the control group. For example, the proportion of staff
reporting HOCA as the standard of care for low nisk patients dropped substantially at six control
group hospitals but only two intervention group hospitals. So it appears that department leaders
persuaded staff at intervention hospitals to maintain their attitudes and beliefs about the ACR
guidelines and the standard of care for contrast agents during a time when attitudes and beliefs of
staff at other hospitals were drifting toward universal use of LOCA.

Provider Agreement and Perceived Compliance with Hospital Policies on Contrast Agents

Providers were asked to rate their level of support for local hospital policy regarding contrast
agent exams. Table 25 shows the proportion of staff support for--and perceived compliance
with--local policy on contrast agents. The proportion of local staff support for intervention
group policies, on average, was moderate at both assessment points with little change from
baseline to follow-up. There was a slight improvement in the level of staff support for control
group hospital policies at the follow-up period. There was no evidence to suppoit the
hypothesis that staff might be more supportive of policies for universal use of LOCA. Neither
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was there any evidence that staff were less supportive of policies at hospitals where selective use
was strictly enforced by department leaders. In fact, hospitals with a lower percentage use of
LOCA were somewhat more likely to have a high degree of staff support than other hospitals.

Table 24

Reported Influence of ACR Guidelines on Use and the Local Standard
of Care for Low Risk Patients

Familiarity with ACR Influence of ACR Current Local Standard of
Guidelines¥t Guidelines on Usety Care for Low-Risk
Patients is HOCA

Baseline Follow-Upn  Baseline  Follow-Up Baseline Foliow-Up

Intervention 52% 51% £6% 57% 75% T0%
Group
Control Group 55% 36% 55% 44% 73% 64%

T Response of 4 or 5 on a 5-point Likert scale from | (not at all familiar) to 5 (very familiar)
ttResponse of 4 or 5 on a 5-point Likert scale from 1 (not at all influential) to 5 (very influential)
*Response of HOCA when given choice of HOCA or LOCA

Table 25

Self-Reported Staff Support and Compliance with
Local Institutional Policy on Contrast Agents

Support for Local Policy on High Compliance with Hospital

Contrast Agentst Policytt
Baseline Follow-1p Baseline Foilow-Up
Intervention Group 62% 60% 80% 59%
Contrel Group 61% 70% 92% 78%

T I agree with and support my hospital policy regarding contrast agent exarms.”
Response of 4 or 5 on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree).
11 Response of 4 or 5 on a 5-point Likert scale from 1 (very low) to 5 (very high).

Perceived compliance with hospital policies regarding contrast agents also generally was high at
both baseline and intervention group hospitals during the baseline period, and eroded in both
groups by the follow-up period. The erosion in perceived compliance was greater in the
intervention group, with only 59% reporting high or very high compliance in the intervention
group at follow-up as compared to 78% in the control group. The large drop in reported
compliance among staff at intervention hospitals appears to be indicative of an increased
awareness among staff of adherence problems, and this is arguably a necessary but insufficient
condition for motivating behavior change at these sites.
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Price Sensitivity and Beliefs about Switching to Universal Use of LOCA

The study team was particularly interested to investigate whether and if so, to what extent, the
decline m absolute and relative prices of LOCA immediately prior to and during the study period
might have reduced the level of provider support for selective use policies and guidelines. In
order 1o assess the level of staff support for selective use policies across a range of relative
prices, respondents who used LOCA selectively were asked to indicate whether they would
support continued limitations on use of LOCA if the price ratio of LOCA relative to HOCA
were 10:1, 5:1, 3:1, 2:1, and 1:1. Staff who reported that they universally use LOCA were
assumed to favor universal use of LOCA across the entire range of price ratios. Responses are
provided in Table 26.

A majority of all staff in both the intervention and control groups reported during both waves
that they would continue to limit use of LOCA if the price of LOCA relative to HOCA were 5:1.
This provides strong evidence that selective use policies remained viable even after price drops
for LOCA reduced the price ratio to 6:1 during the study period. A majority of staff also
reported during the baseline period that they would continue to limit use of LOCA if the price
ratio dropped to 3:1, but less than a majority responded in this manner at the follow-up period
when those who used LOCA universally were included in the denominator. Among the subset of
providers who reported that they used LOCA selectively, a majority indicated that they favored
continued restrictions even at a 3:1 ratio during baseline (80%) and follow-up (59%). Responses
were similar among intervention and control group personnel, and no differences were noted in
responses of different provider types.

Tzble 26

Wauld you support continued restrictions on use of LOCA if the price
ratio of LOCA relative to HOCA were:

All Baseline* All Control Intervention

Follow-Lip* Follow-Up* Foliow-Up*
10:1 74% 13% 74% 73%
5:1 73% 71% T1% Ti%
3:1 60% 48% 47% 48%
2:1 38% 25% 24% 25%
1:1 16% 16% 03% 24%

*Only those who selectively use LOCA responded to this item.
Percentages are based on the assumption that all staff who universally use
LOCA favor universal use at each price ratio.

One unexpected finding was that a substantial minority of providers expressed a willingness to
restrict use of LOCA even when the prices of LOCA and HOCA were equal. This was

surprising given that there is a strong consensus in the peer-reviewed literature that LOCA are
chinically preferable to HOCA in the absence of cost considerations. Many of these responses
may reflect a lack of knowledge regarding the policy justification for restricting LOCA, and the
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intervention appeared to improve staff knowledge in this regard. Virtually no intervention group
staff {03%) reported at the follow-up period that they would support restrictions on LOCA use
if prices were equal, whereas a substantial minority of control group staff (24%) reported they
would favor such restrictions.

Staff Awareness of Order Form Completion Requirements

Another educational goal of the guideline implementation strategy was to ensure that 100% of
staff involved in providing contrast agent exams knew about the requirement to complete order
forms for all patients. Staff were asked if the department currently required a contrast agent
order form to be completed for all contrast agents, LOCA exams only, or neither. Among the
intervention group hospitals where the department administration provided evidence that order
forms were mandatory for all contrast agent exams duning the baseline period, only 59% of staff,
on average, reported knowing about such a requirement. Staff knowledge about order form
requirements improved considerably from the baseline period to the follow-up peniod, with two
exceptions. At six of eight intervention group hospitals with order forms for all contrast agents
during the follow-up period, a mean of 85% of staff knew about the order form requirement. At
the remaining two hospitals, only 25% and 63% of staff reported mandatory order forms, and
interviews confirmed that the order forms were rarely completed at those hospitals. Overall,
77% of staff at follow-up reported knowing about requirements to complete order forms.

The project staff investigated why there appeared to be low staff awareness at baseline and/or
follow-up of the requirement to complete order forms at several sites. Front-line staff at sites
with low levels of reported knowledge about the order form requirement at baseline reported
during site visit interviews that it had become clear to them over time that completion of the
forms was not being enforced by senior clinicians or department leaders. Thus, many staff knew
that there was a formal (on paper) requirement to fill out the order forms, but their survey
responses tended to reflect their view that adherence to the requirement was not mandatory.
This interpretation also seems to be supported by the experiences of staff at some sites during
the follow-up period. Although there was a formal requirement to complete the forms for all
patients at the two sites with low levels of staff knowledge at follow-up, staff reported during
interviews that the department leadership of these two hospitals did not enforce staff usage of
the forms and did not provide regular feedback regarding contrast agent utilization. In some
instances, new residents or other staff may not have been clearly informed of the requirement to
complete order forms for every patient. It was clear during site visit interviews that staff at some
hospitals had gradually settled into a pattern of compieting the forms sporadically, only when
they used one type of agent or the other, or not at all. Interviews with front-line staff at several
sites indicated that several factors actually influenced how often, under what circumstances, and
by whom order forms were completed. For additional discussion regarding data collection, form
completion rates and monitoring activities, see Monitoring Activities in Section V.C.
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Staff Support for Local Documentation Requirements for Contrast Agents

Survey items ascertained the level of staff support for local documentation requirements for
contrast agents at the baseline and follow-up peniods. This enabled investigation of whether staff
support went down after implementation of the new documentation requirements associated
with the Model Protocol. Specifically, staff were asked to rate their level of agreement with the
following statement: “Documentation requirements in my department regarding contrast agent
exams are reasonable.” Interestingly, there was stronger baseline staff support for documentation
requirements at hospitals with order forms for all contrast agent exams (67%) than at hospitals
with less stringent requirements that order forms be completed only when LOCA was provided
{55%). Despite the fact that department leaders generally added new documentation
requirements for contrast agents during the intervention period and became more diligent in
enforcing staff to adhere to these requirements, substantial improvements were observed in staff
support for hospital documentation requirements from baseline to follow-up. At six of the seven
hospitals in the intervention group with data available at both baseline and follow-up, the
absolute percentage improvement ranged from +17% to +27%. All six of the hospitals reporting
improved support either maintained or significantly increased the level of required
docurnentation.

Only one hospital relaxed requirements for documenting clinical decision-making regarding
contrast agents during the mtervention period, and there was substantial deterioration (-28%) in
the absolute percentage of staff that supported hospital documentation requirements at the
follow-up period. This hospital kept in place a LOCA-only order form during the intervention
period (contrary to the specification in the Model Protocol that order forms be completed for all
contrast agents), but staff were told informally by department leaders that there would be no
enforcement of the requirement, and further monitoring and feedback activities by the department
were discontinued. These events took place soon after the department leadership discovered that
its process for monitoring utilization of contrast agents was severely flawed. For additional
discussion of monitoring problems at this site, see Monitoring Activities in Section V.C.

The finding that there was stronger staff support for more intensive and more stringently
enforced documentation requirements was very consistent but unexpected. The author originally
had hypothesized that staff would prefer less intensive rather than more intensive requirements
for documenting services. The finding to the contrary may be viewed as evidence that staff are
not necessarily averse to, and in some instances may actually prefer documenting their clinical
decision-making in a detailed and highly structured manner. One potential reason for this is that
highly structured documentation tools can be useful decision-making aids that assist providers in
applying scientific evidence in the busy and often hectic context of an actual patient encounter.
Secondly, staff appear to be well aware that structured documentation tools have the potential to
improve the validity and usefulness of data on utilization and patient outcomes. Yet, many staff
reported that general documentation practices would inevitably be poor in the absence of strong
departmental leadership to enforce a single standard and follow up with staff who left forms
incomplete or regularly “gamed” the risk criteria (i.e., documenting dubious or nonexistent patient
risk factors in order to use LOCA).
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Staff Participation in Educational Meetings and Satisfaction with Input into Local Pelicy

Despite the reports of department leaders that they conducted educational activities as called for
by the Model Protocol, there was relatively little recollection or awareness of those activities
reported by the radiology staff. When staff were surveyed at the follow-up period and asked if
they had participated in a departmental meeting within the past six months to discuss policies
and procedures for use of contrast agents, only 39% on average responded affirmatively. At
two-thirds of hospitals for which data was available, the proportion of affirmative responses was
25% of less. Staff responses at intervention group hospitals were similar to the responses at
control group hospitals, where there was no encouragement for departmental leaders to conduct
educational activities. At sites where a relatively high proportion of staff reported participating
in educational activities {100%, 89% and 42% of staff reported educational activities at these
sites versus 25% or less at other sites), meetings were held by department leaders that were
singly devoted to discussion of contrast agent policies and procedures.

Several factors may explain the low rate of staff reported participation in meetings to discuss
policies and procedures for contrast agents at many sites. Department leader educational
activities at some sites consisted of brief, informal discussions with staff that were carmied out in
the course of the normal, daily routine. At other sites, leaders conducted educational activities as
part of regularly scheduled meetings with staff that covered a range of topics. Based on site visit
interviews, it appears that staff tended not to report participating in educational meetings unless:
(2) the meeting was solely or primarily devoted to discussing contrast agent policies and
procedures; and (b) staff were provided an opportunity to engage in interactive discussion with
the departmental leader about the policy and procedures.

Given the above findings that staff reported little participation in educational meetings, it 1s
perhaps not surprising that there was low satisfaction among staff with the degree of input they
had regarding departmental policy and procedure for use of contrast agents. On average, the
proportion of staff expressing satisfaction with input at intervention group hospitals was low at
both the baseline and follow-up periods (32% and 33%, respectively). At more than half of the
intervention group hospitals, the proportion of staff who were satisfied with their level of input
at follow-up was 25% or less, and at only one hospital was the proportion of satisfied staff
greater than 50%.

Staff at sites where educational meetings convened by department leaders were exclusively
devoted to discussion of contrast agent policies and procedures reported a higher level of staff
satisfaction with input into departmental policies and procedures for contrast agents. The site
with both the highest rate of reported staff participation in educational activities and the highest
satisfaction with input into policies and procedures was also the only site where the department
leader followed up on the study team’s suggestion to convene an interactive session to educate
staff on how to handle adverse reactions to contrast agents. There was an overwhelmingly
posifive staff response to this session, and it was reported to be especially valuable in comforting
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those who felt particularly anxious about the potential for adverse reactions and were hesitant to
adhere to the guidelines prior to the training session.

Staff Reports Regarding Ongoing Feedback

Contrary to the intent of the Model Protocol, intervention staff reported a moderate decline in
the frequency of utilization feedback from 2.0 times during the past six months at baseline to 1.2
times at follow-up (see Table 27). The reported frequency of reported feedback on adverse
reactions increased slightly within the intervention group from basetine to follow-up (1.4 to 1.7),
but this trend was also mirrored in the control group. There also was a wide range across
hospitals in the reported frequency of feedback utilization, costs and adverse reactions from a
low of zero to a high of five times during the past six months.

Table 27

Self-Reported Frequency of Feedback Regarding Contrast Agent Utilization/Costs

Frequency of Feedback on Contrast Agent Utilization and Costst

Baseline Follow-Up
Mean Min Max Mean Min Max
Intervention 2.0 0.8 5.0 1.2 0.7 5.0
Group
Control Group 1.4 0.4 4.2 1.1 0.5 4.5

+Mean number of times during the last 6 months
*Note frequency of feedback on utilization/costs is highly cormelated with feedback on adverse reaction rales

Front-line staff reported during several site interviews that there was a tendency for a breakdown
1o develop over time in communication between the senior clinicians who on ginally designed the
order forms and the front-line staff responsible for completing them. Inevitably, questions arose
among front-line staff in how to interpret risk criteria and under what circumstances exceptions
to the policy, if any, were appropriate. In those sites where there was little discussion between
the front-line staff and senior clinicians regarding these issues, the front-line staff tended to rely
increasingly on their own discretionary judgment and considerable variations reportedly emerged
over time in practice between staff at those sites. Several staff at these sites provided unsolicited
comments on the surveys recommending that there was a need both for more feedback to staff on
how to interpret risk factors and additional enforcement of the hospital’s policy regarding
selective use. Staff also reported in survey comments and during site interviews that it would be
useful to have access to local data on the difference in side effect profiles for LOCA and HOCA
if they were valid.

Staff Requests for Practical Training Sessions on Treating Adverse Reactions

Although there appeared to be relatively little interest among department leaders at many sites in
carrying out additional training for staff on how to treat adverse reactions, it was readily apparent
that there was a latent demand for such training among front-line staff. When staff were asked to
rate their degree of preparation to respond appropriately to an adverse reaction if one occurred, a
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large majority of radiologists and other personnel reported that they were very prepared (39%
and 43%, respectively) or somewhat prepared (44% and 43%, respectively). Only a very small
proportion of radiclogists and other personnel reported they were very unprepared or somewhat
unprepared to respond to an adverse reaction (13% and 10%, respectively). Among the group of
providers who responded that they were “somewhat prepared”’, however, staff were very
dissatisfied with their preparation to handle adverse reactions.

Front-line staff from no fewer than eleven different hospitals submitted unsolicited written
comments on their surveys requesting sessions to provide practical step-by-step training on how
to handle clinical scenarios or “mock codes” involving patient reactions to contrast agents. Staff
also made other suggestions, for example, to convene work groups to ensure that: (a) rooms
where contrast agents be equipped with necessary drugs and supplies to handle reactions; {b)
drugs for treating adverse reactions be well-stocked and well-labeled in standard emergency boxes;
and (¢) procedures for handling adverse reactions be written up and posted next to those
emergency boxes. Staff consistently identified during site visit interviews that there was an
unmet need to address these and other practical issues in order to overcome psychological
barriers to policy adherence that stemmed from uncertainty and discomfort among staff with
providing HOCA as specified by the guidelines. This need was identified to be most acute when
staff with relatively little experience using contrast agents (e.g., first year residents and newly
hired ancillary staff) were involved in the selection of contrast agents or when ancillary staff with
no formal role in the contrast agent decision-making process subverted the policy (e.g.,
technologists who routinely pre-loaded power injectors with LOCA in violation of departmental

policy).

Participation in Contrast Agent CME Sessions

Approximately 30% of staff reported that they had participated in Category 1 CME regarding
contrast agents during the previous year. Interestingly, staff at sites where a majority of staff
participated in CME also reported using 2 much higher proportion of LOCA than where virtualty
no staff reported such participation. A plausible explanation is that most contrast agent CME
courses are reported to be sponsored and presented by representatives of the contrast agent
manufacturers, who stand to profit financially from increased LOCA use. Thus, it would not be
surprising if the content of these sessions focused primarily on risk avoidance issues and side
effect profiles and rather than on national practice guidelines or the difference in costs between
LOCA and HOCA.

F. Department Leader Experiences Implementing the Model Protocol and
Obstacles to Implementation

Department leaders and others involved in guideline implementation efforts at intervention group
hospitals were interviewed about their experiences implementing the Model Protocol and asked
to identify perceived obstacles that arose and their efforts to overcome them. Several themes
emerged duning the course of these interviews that are discussed in this section.
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At all sites that adopted selective use policies and made some efforts to implement the Model
Protocol, some members of the staff initially were resistant to adbering to the selective use policy
because they preferred their clinical decisions to be influenced solely by considerations of clinical
risks and benefits, regardless of costs. In the words of one clinician, “I hate to think that I have a
choice to save money.” A department leader at another site stated that “People feel that they do
not want to take any chance whatsoever, and they are overly cautious.” Staff at several site
visits reported that staff with less clinical experience were particularly uncomfortable with using
HOCA because they were more uncertain about the safety of HOCA, less comfortable with their
preparation to deal with adverse reactions, and more averse to taking costs into account in
medical decision-making. Therefore, it may be inherently more difficult to implement selective
use guidelines at sites where junior residents provide all contrast agent exams (e.g., Hospital D)
than at sites where both junior and senior residents are responsible for routine provision of
contrast agents (Hospitals B and L) due to this “experience” factor. This may account for the
relatively high percentage use of LOCA at Hospital D at follow-up relative to Hospitals B and L
despite the relatively aggressive efforts to implement the Model Protocol at the former site.

Ultimately, in the face of resistance by some individual clinicians to departmental policy,
department leaders either: (a) exerted leadership authority and required strict and consistent staff
adherence to the policy; or (b) they encouraged staff to voluntarily comply without taking steps
to require that they consistently complete order forms or uniformly interpret the risk criteria for
use of LOCA. At sites in the former group, there was generally high adherence to the selective
use policy and the percentage utitization of LOCA was no more than 50%. These hospitals
tended both: (1) to be in financial distress; and (2) to perceive that the department would be able
to reallocate contrast agent savings toward other, more beneficial ends. At the latter sites,
utilization of LOCA. was very liberal (>70%) despite the existence of a formal selective use
policy, comparable risk criteria, and contrast agent order forms. Department leaders at these
sites were much more likely to report that costs of contrast agents were not billed or assigned to
the radiology department, and there were often no perceived benefits to the department of
generating savings for contrast agents.

There was considerable vanability across hospitals in the degree to which the hospital
administration had actively pressured department leadership to constrain clinical expenditures,
and this was closely associated with the nature and shape of guideline implementation activities
that were carried out. Three of four intervention group hospitals with a percentage use of LOCA
in the adherence range and all three with a percentage use of LOCA below 40% at the follow-up
period reported there was an acute need to constrain clinical expenditures within the institution.
For example, the single intervention group hospital reported to be in bankruptcy during the study
period (Hospital A) also had the lowest percentage use of LOCA at baseline and follow-up. Of
the remaining two hospitals, one hospital reported that it was consistently losing money and
under pressure from new ownership to reduce losses (Hospital H), whereas department leaders
at the other reported numerous instances when there was no money remaining in the budget to
buy contrast agents, so providers were forced to use contrast agents frugally during those periods
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to avoid completely running out (Hospital B). Another department leader stated that “The times
are past when we were on an unlimited budget. We cannot afford to be extravagant. The hospital
1s in sertous financial trouble so we realize we have to be cost conscious.” Department leaders at
other intervention hospitals generally did not report an acute perceived need to constrain hospital
expenditures.

Department leaders also expressed that there were differences across hospitals in the perceived
benefits to the radiology department of reducing expenditures for contrast agents. Atall 5
intervention group hospitals that used no more than a majority of LOCA out of all contrast agent
exams during the study period, department leaders stated that any expenditure savings derived
from improved adherence to the selective use guidelines could be used for other, more beneficial
purposes, and therefore would constitute a net gain for the department. For example, one
department leader stated “We’re still talking about $100,000 to $200,000 per year in the
departmental budget. That is substantial {and represents) the opportunity cost of a major capital
expenditure or several staff per year.” Other hospitals with low percentage nuse of LOCA stated
that cost savings for contrast agents were explicitly used to generate income to support clinician
salaries and/or justify increased spending for capital equipment and support staff. A department
leader at another institution with moderate use of LOCA emphasized the psychological and
political aspects of the selective use policy. The department’s selective use policy was viewed
as an important symbolic signal to show that the department was attempting to control costs,
and the department leader stated that the costs of HOCA and LOCA would have to be virtually
the same before any decision was made to move to universal use of LOCA.

On the other hand, department leaders in at least 4 of the 6 intervention group hospitals with the
highest percentage use of LOCA at the follow-up period indicated there were no perceived
benefits to the department of achieving savings for contrast agents. At the majonity of these

sites (Hospitals F, J and K), all contrast agents were purchased through the hospital pharmacy
and expenditures were not billed or assigned to the radiology department. In all 3 sites, the
department leadership reportedly considered taking aggressive efforts to implement the guidelines
as called for by the Model Protocol, but ultimately decided not to do so because the contrast
agents were essentially free to the department and any savings could not be redirected toward
more beneficial ends within the department. For example, at one hospital that reported a
selective use policy but very liberal use of LOCA (Hospital K), the radiologists provided their
professional services to the hospital under a contract, and they were not at risk for contrast agent
expenditures, equipment, or support staff. Thus, they had no financial incentives to constrain
costs of contrast agents and reported that enforcement of the policy was very low on the list of
departmental priorities. At another hospital (Hospital I), the department chairman supported
the selective use policy and initial efforts were made to implement the Model Protocol. When
low rates of adherence to the policy were detected in the third month of guideline implementation
efforts, the department chairman prohibited department leaders from taking steps to enforce
adherence to the new selective use policy because the savings could not be redirected toward
other uses. This was despite the fact that staff reported they were unable to buy new capital
equipment, advanced software for CT image reconstruction, and other basic supplies because the
radiology department consistently exceeded its annual budget. One department leader at this site
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stated that “The hospital should provide incentives to the department to cut costs. There i1s no
motivation [for us] to save money.”

When adherence to the policy was viewed by staff as being voluntary, with no adverse
consequences for noncompliance with order form completion requirements and/or
mistnterpretations of departmental risk criteria, there tended to be high variability in practice
behavior between individual providers and use of LOCA was very liberal. Interviews with front-
line staff revealed that many were uncomfortable with making voluntary decisions that they
knew were influenced by costs. For example, residents at one site stated that, despite agreement
in principal with the ACR guidelines, they were unlikely to stringently adhere to the policy in
the absence of administrative enforcement because “the money does not come out of our
pockets.” At another site where voluntary efforts to implement the Model Protocol were
ineffectual, a staff radiologist reported that “since we cannot use any savings on contrast media
for other purposes, I just want to make the patient as comfortable as possible. There are no
costs to doing so from my perspective.” Summing up the experience at that site, the department
leader reported that “It was very frustrating trying to implement this. People were not interested
and did not want to change. The hospital should provide incentives to the department to cut
costs. There is no motivation to save money. If I were going to enforce the policy, I would go
through each person and have them verbalize their feelings about contrast and address them. We
have a small staff and can do that.”

Staff and department leaders were interviewed during site visits about malpractice liability
concerns to investigate whether such concerns could explain lack of adherence to institutional
selective use policies. Consistent with the findings of the preliminary study (see Section II), the
vast majority of interviewees either did not raise concerns about legal liability or reported that
liability concerns were not prominent in contrast agent decisionmaking for individual patients.
Many department leaders did stress during interviews, however, that the publication of the ACR
selective use gunidelines played a key role in motivating the establishment of institutional selective
use policies and enhancing their legitimacy in the eyes of staff. These local leaders went on to
state that their hospitals undoubtedly would move to universal use of LOCA if the ACR
guidelines were revised to advocate universal use. One department leader reported that the
hospital risk management committee reviewed the hospital’s selective use policy when local data
collected for the project showed a slight rise in mild adverse reactions over the course of the
study. The committee reviewed the legal brief prepared for this study and no recommendations
were made to revise the policy.

Several department leaders reported that they had inadequate administrative support from the
department to carry out data entry, monitoring and feedback activities. As a result, these
activities were reported to be too time-consuming and were eventually discontinued or performed
in a summary fashion. At hospitals where professional administrators handled pertodic
monitoring activities and/or where such activities were computerized and available electronically
to department leaders, there was much less of a reported time burden on department leaders.
Some department leaders consciously de-emphasized the education, monitoring and feedback
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components of the Model Protocol and instead viewed the contrast agent order forms primarily
as an administrative hurdle to discourage staff from using a costly technology. This negative role
for order forms contrasts with they are a useful means to accurately track and regularly educate
providers regarding the true trade-offs between utilization, patient outcomes, and costs and to
promote a single standard of evidence-based care.

95



VI. CONCLUSIONS

A. Summary of Results and Findings

There was considerable variation in the actual content and comprehensiveness of activities carried
out by department leaders as they strove to put in place the guideline implementation protocol at
their own institutions. Department leaders at virtually all intervention group hospitals adopted
some components of the guideline implementation strategy. For example, all but one intervention
group hospital adopted formal selective use policies with explicit high-risk criteria for LOCA,
and most hospitals mandated use of contrast agent order forms. However, approximately half of
the intervention group hospitals underemphasized or implemented only some of the agreed-upon
components of the strategy, and guideline implementation activities at these sites were best
characterized as incompiete.

Despite posttive results at three sites, the guideline implementation strategy was unsuccessful in
influencing use of LOCA or improving adherence to selective use policies in the overall
intervention group. Utilization of LOCA was highly variable across sites at follow-up, ranging
from 15% to over 90% despite the adoption of selective use policies with similar risk factors.
Use of LOCA was relatively stable both in the intervention group (67% to 66%) and control
group (65% to 67%) from the baseline to the follow-up period. At the follow-up period, use of
LOCA remained relatively stable or even increased slightly at the majonity of hospitals (6 of 8)
with low initial adherence to local selective use policies. Staff at several low adherence sites
commonly neglected to complete order forms with justifications for use of LOCA as required by
local policy and that there was inconsistent or no enforcement of the requirement by some
department leaders. It was common for several staff to report universal use of LOCA at selective
use hospitals, and a majority of staff reported routine provision of LOCA to elderly patients
with no identified risk factors. Both of these practices clearly violated local policy and could
explain a large proportion of LOCA exams being provided to low-risk patients. An unexpected
finding was that there was erosion of support for clinical practice guidelines in general at
intervention group hospitals during the course of the study period without any observable
erosion in support for local selective use guidelines.

Within the intervention group, two hospitals reported success in reducing use of LOCA to within
the adherence range from baseline to follow-up. Two additional intervention group hospitals
maintained use of LOCA at levels within the adherence range during the entire study period. Site
visits confirmed that all components of the Model Protocol were in place at these sites, and
education, monitoring and feedback activities were viewed as necessary for achieving and
maintaining behavior change. One hospital reduced use of LOCA moderately from greater than
60% at baseline to 50% at follow-up. A second hospital reduced the percentage use of LOCA
from above 85% to below 25% at the follow-up period. The guideline implementation efforts at
this site were consistent with the Model Protocol, but initial activities were carried out shortly
before the date of the department leader training sessions. Thus, the initial behavior change at
this site may be attributed to the individual department leader’s prior experience with quality
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improvement methods and personal commitment to implementing the guidelines rather than to
the training provided by the study team. Finally, another hospital reported an initial
improvement in adherence during the first three months of guideline implementation activities,
but these improvements were not maintained and utilization of LOCA was well outside the
adherence range by the follow-up period.

While the guideline implementation strategy was not successful in improving utilization or
adherence in the overall study group, there was a positive impact of the strategy on numerous
intermediate outcomes that may be necessary but not sufficient conditions for producing
guideline adherence. Whereas staff at control group hospitals grew less supportive of the ACR
selective use guidelines and were less likely to report that HOCA was the standard of care for
low-risk patients as the study period progressed, the level of support was maintained among
mtervention group staff. Staff at intervention group hospitals also provided responses at the
conclusion of the intervention period that indicated they were more knowledgeable than control
group staff about the content of local policies and procedures regarding contrast agents, the
policy justification for requiring selective use of LOCA, and the degree of staff compliance with
local policy. Further, there was improved staff support for local contrast agent documentation
requirements at intervention group hospitals that required stringent staff adherence to the
requirements as specified by the guideline implementation protocol when compared to hospitals
that relaxed or did not strictly enforce documentation requirements.

There are several important limitations associated with the measures employed by this study to
gauge utilization, patient outcomes, costs and adherence to guidelines and local policies for the
selective use of LOCA. From a measurement validity standpoint, independent evaluation and
documentation of individual patient risk factors by the research team would have been ideal. In
addition to being infeasible due to budget constraints, however, this approach was problematic
because a major feature of the guideline implementation strategy involved creation of a reliable
data collection and monitoring infrastructure. If the study team had put in place a duplicative
measurement system at each site, this could have profoundly influenced the behavior of staff at
participating hospitals and confounded evaluation of the impact of the guideline implementation
strategy on practice behavior.

For these reasons, the study design called for the collection of numerous sources of data that
were less intrusive, including self-reported survey data and administrative data collected by the
study sites themselves. There were substantial problems with availability or measurement error
associated with administrative data collected at several sites that raised questions about the
appropriateness of relying on administrative data (or any other single source of evidence) as a
“gold standard”. Problems included inconsistent completion of order forms, inconsistent
documentation of risk factors and adverse reactions, and highly variable interpretations of
individual risk criteria by different staff. Staff were surveyed at baseline and follow-up and
requested to provide self-report estimates of institutional utilization of contrast agents and
information on contrast agent decisionmaking based on standard patient vignettes. Convergent
analyses using multiple sources of data confirmed the robustness of key findings and
identification of analyses that merited additional investigation, often using qualitative fieid
methods. There is ample convergent evidence to indicate that use of LOCA for low-risk patients
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was widespread at both baseline and follow-up even if generous assumptions are made that all
hospitals had an unusually high prevalence of high-risk patients.

The major factors that were identified to explain low adherence to institutional selective use
policies included:

» Mhsaligned financial incentives;

» Drop in prices of LOCA over time;

s Overreliance upon administrative requirements by department leaders;

e Breakdown in communication between department leaders and line staff;

e Flawed data collection and monitoring activities;

Radiology departments faced different financial incentives for taking into account the costs of
contrast agents across sites. In general, radiology department leaders were very likely to make
aggressive efforts to implement selective use policies using the entire range of strategies in the
Mode! Protocol if: (1) the hospital was under severe financial constraints; and (2) there were clear
financial benefits to the department of controlling expenditures for contrast agents. All five
hospitals with utilization of LOCA within the adherence range at follow-up reported that cost
savings derived from improved adherence to the selective use guidelines could be used for other
purposes such as enabling expenditures for new capital equipment, additional support staff or
clinician salaries.

Conversely, department leaders were very unlikely to comprehensively implement the Model
Protocol if either--and particularly the second--of the above conditions failed to be satisfied.
Radiology department leaders at four of six intervention hospitals with the highest percentage use
of LOCA at follow-up indicated that costs of contrast agents were paid out of the hospital
pharmacy budget or materials and supplies budget and were not assigned or billed to the
radiology department. In each case, the leadership reported there were no perceived benefits to
the department of achieving expenditure savings for contrast agents, and contrast agents were
viewed as being essentially “free” to the department. This appeared to factor heavily into the
low priority assigned by department leaders to enforcing the guidelines, the incompleteness of
guideline implementation efforts, and the resulting high percentage of LOCA use at each site.

The drop in prices of LOCA shortly prior to the outset of this study and the expectation of
future price reductions appear to have contributed to the low motivation of department leaders to
actively implement local selective use policies. Many clinicians expressed a belief that LOCA
prices would continue to drop, and the need to implement selective use policies would continue
to decline, in the future. That said, the potential savings at most hospitals were acknowledged to
be substantial during the study period, and large majorities of staff directly expressed their
support for local policies and continued restrictions on use of LOCA at current prices.

Sites with low adherence to their selective use policies in most cases executed the guideline
implementation strategy in an incomplete manner. Department leaders at some sites appeared to
view adoption of administrative requirements including hospital policies and order forms as
administrative “magic bullets” for guideline implementation, and they generally underemphasized

98



the education, monitoring and feedback components of the guideline implementation protocol.
Provision of comprehensive education, monitoring and feedback activities for line staff may have
been viewed by some department leaders as time-consuming activities that were marginally
necessary for producing compliance despite the presentation of evidence during the training
sessions that such social influence techniques often are crucial for achieving and maintaining
behavior modification.

At several sites that predominantly used LOCA, there was a breakdown in communication
between senior radiologists who developed the hospital’s selective use policy and the line staff
responsible for adhering to it in daily practice. Line staff often reported there was no consensus
on how to interpret risk factors listed on the contrast agent order form, and that the lack of
discussion between department leaders and line staff on this issue led to wide variations in
practice by individuals within the department. Many staff reported perceptions of a high
incidence of side effects for HOCA that were multiple-fold higher than documented rates and
rates reported in the literature. Many line staff also reported that there was an unmet need for
department leaders to provide practical education and training sessions for line staff on how to
respond to contrast reactions. Line staff often stated that although they supported local policy
m principal, training and education was needed to help staff overcome psychological barriers to
policy adherence that stemmed from uncertainty and discomfort with using HOCA. This need
was 1dentified to be most acute at sites where staff with relatively little experience providing
contrast agents (e.g., first year residents and newly hired ancillary staff) were expected to apply
the policy to individunal patients. This finding is consistent with the finding in the literature that
interventions involving “academic detailing” are most likely to be effective. Few department
leaders actually conducted such sessions for line staff despite the promotion of this strategy
during the department leader training sessions by project staff.

The process for collecting data and monitoring contrast agent utilization and patient outcomes
also was found to be seriously flawed at several sites. Despite reports that a high proportion of
hospitals have put in place local continuous quality improvement programs, most department
leaders participating in the study had little experience or ready access to staff knowledgeable in
performing basic techniques of CQI. Two intervention group hospitals claimed that they had
successfully implemented their selective use policies based on flawed utilization data that
indicated the proportion of LOCA exams out of all contrast agent exams was stable at less than
30%. Upon further examination, however, it was discovered that staff had completed order
forms for fewer than half of all contrast agent exams over an extended time period. Afier
accounting for the missing exams, the true proportion of LOCA was found to be relatively high
and stable at 60% to 90%. Thus, data collection and monitoring problems at these sites masked
very low rates of compliance with local policies. Further, both hospitals had regularly reported
substantial financial savings associated with guideline adherence that overestimated the actual
savings by as much as three-fold. These data validity problems could have been detected
relatively quickly and easily by cross-checking the data with purchasing records, billing records
or other means. It is apparent that these problems would not have been discovered but for
participation of the hospitals in this project. Similar, but less dramatic, experiences with flawed
monitoring data also were reported at other sites.
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Nurnerous other potential barriers to guideline implementation at participating sites were
investigated. There was little direct evidence that staff attitudes or beliefs regarding selective use
guidelines were major barriers to effective guideline implementation in this study. On the
contrary, staff generally reported that they were aware of and supported local selective use
policies and order form requirements. Virtually all staff at sites with selective use policies
reported that HOCA was the local standard of care for low-risk patients. Further, a high
majority of staff at intervention group hospitals reported at baseline and follow-up that they
supported continued limitations on use of LOCA at current price levels. Neither did many staff
voice disagreement with the basic principles that motivated the selective use guidelines. A
majority of staff agreed that there was a limited budget for clinical expenditures at their hospital,
that cost-effectiveness should be considered in developing practice guidelines, and that chnicians
are justified in restricting use of clinically efficacious services if greater health benefits can be
gained through alternative use of the same resources. That said, ancillary staff were less likely
than residents and staff radiologists to endorse the need for cost constraint in local practice.
Analysis was conducted to assess whether staff concerns about potential legal liability could
explain low adherence to selective use policies, and malpractice concerns were found to play little
or no role in impeding adherence.

In light of the above findings, the major barriers to effectively implementing the guidelines at sites
with low adherence were: (1) low motivation of department leaders to actively implement
selective use guidelines in the absence of direct financial incentives for the department; (2)
constraints on the amount of time available for department leaders to carry out guideline
implementation activities; (3) insufficient understanding of the crucial role of social influence
strategies in guideline implementation efforts; (4) lack of expertise and administrative support for
department leaders to carry out valid data collection and monitoring activities despite
participation in training sessions.

Several additional barriers also ment a brief mention. The tradition of collegiality among
physicians, clinician resistance to giving up decision-making autonomy, and lack of full support
among clinicians to tenets of population-based medicine no doubt were general barriers to
implementation of selective use policies in this study. However, hospitals with high adherence at
follow-up clearly demonstrated that these barriers could be overcome without undue conflict by
following a strategy that is consistent or similar to the guideline implementation strategy
evaluated in this study.

B. Discussion of Conclusions and Implications

This study evaluated a promising strategy to improve adherence to gmdelines for the selective
use of LOCA by training department leaders at numerous hospitals to implement a
comprehensive guideline implementation protocol.

The timing of this study late in the diffusion cycle of LOCA immediately after a drop in LOCA
prices may have been a confounding factor in this study. It is unknown if any additional
hospitals would have successfully implemented local selective use policies if the study had been
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conducted earlier in the diffusion cycle or in the absence of a sudden price drop. Although the
majority of staff voiced continued support for ACR guidelines and local selective use policies, it
is possible that liberal use of LOCA by staff had already become more ingrained and resistant to
change than would have been the case if the strategy had been attempted earlier in the diffusion
cycle.

There appear to be many necessary but insufficient conditions that must be satisfied in order for
selective use guidelines to be successfully implemented and maintained in practice. Based on an
evaluation of guideline implementation activities carried out at participating hospitals prior to and
during the study period, it appears that full implementation of selective use guidelines is
anomalous in the practice community even among hospitals that have formal selective use
policies, written clinical risk criteria, and mandatory order form requirements. Utilization of
LOCA was generally within the adherence range at follow-up at those sites where department
leaders: (1) devoted time to personally discussing with staff the details and importance of the
policy; (2) conducted regular monitoring and feedback in a valid manner; and (3) were personally
committed to staff adherence.

Consistent with prior study findings, perhaps the most difficult part of implementing guidelines
was dealing with staff resistance to change. Hospitals that did not successfully implement local
guidelines did little to encourage participation of all staff affected by the change or to address
staff barriers to change. Distortions in staff perceptions about the relative safety of HOCA and
LOCA may have been ameliorated via improved education and feedback to line staff regarding
true rates of adverse reactions. Personal involvement of department leadership also appeared
necessary to achieve adherence. The need for leadership involvement to implement this guideline
may have been particularly acute becanse it may be more difficult to motivate staff to achieve
goals of efficient resource utilization and population health improvement as opposed to direct
improvements in individual patient outcomes.

Implications for Practice

Additional strategies should be explored to motivate department leaders and staff. First, hospital
leaders should explore further alignment of financial incentives with performance goals at the
department level if efficient use of hospital resources is desired. Second, future strategies should
consider directly targeting organizational managers if their participation is viewed as important to
establish the priority of the effort and/or to arrange adequate administrative support to support
guideline implementation activities. These recommendations may be particularly applicable to
guidelines where financial incentives play a potentially important role.

Future strategies also should consider highlighting to local leaders the potential benefits
associated with improving guideline adherence by quantifying the costs and health benefits
associated with alternative uses of available resources. For example, approximately 25,000
LOCA exams were provided to low risk patients during 1997 in the intervention group. If all
eleven intervention group hospitals had reduced use of LOCA to 25%, the annual savings during
1997 would have been $1.2 million (mean of over $100,000 per hospital). When compared with
the additional severe reactions (23), moderate reactions (57) and mild reactions (556) and
fatalities (0) that would be expected annually when using HOCA versus LOCA for low-risk
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patients 1n these hospitals, diverting use of the same resources to implement an aggressive
screening program for cervical cancer or breast cancer could have prevented 35 deaths and 12
deaths, respectively. Diverting the same funds for a cholesterol screening program could have
prevented 5 sudden deaths, 35 heart attacks, and 85 cases of coronary artery disease. Of course,
these are only three of many countless means to improve population outcomes through
alternative use of the same resources. Perhaps if such figures had been provided to hospital
leaders or if the study team had assisted hospitals in calculating trade-offs that were meaningful
to each individual hospital, this may have increased the motivation to aggressively implement
their selective use policies. It may be difficult, however, to motivate clinicians to nise above
narrow departmental concerns if cost savings are to be diverted to other departments or even
outside of the institution in an effort to improve population outcomes. Thus, strategies either
will need to identify altemnative uses of funds within the department that are viewed as beneficial
or will need to mculcate an organizational culture in which cross-departmental or even cross-
mstitutional trade-offs are viewed as inherently worthwhile 1f they improve populatton-based
outcomes.

Hospital leaders should consider making improved use of information systems and hiring staff
with specialized expertise in quality monitoring and assessment to reduce the amount of personal
time needed by department leaders to coordinate and carry out guideline implementation
activities. Use of electronic order forms rather than paper order forms could: (1) reduce
substantial duplication of staff effort associated with data entry; (2) greatly improve the quality
of documentation through use of electronic checklists and prompts that must be filled out in
order to carry out an exam; and (3) enable automatic production of monthly monitoring reports
on utilization, costs and adverse reactions. Perhaps most importantly, enhanced use of
information system capabilities would enable department leaders to focus their personal energy
and time on social influence aspects of guideline implementation rather than on data coordination,
data entry and administrative report preparation.

Those who undertake externally motivated guideline implementation strategies (i.e., strategies
designed and initiated by professional societies, payers, or regulators rather than internal hospital
leaders) also may be well advised to require that participating institutions provide written
evidence of institutional commitment and top leadership support for any proposed project prior
to the initiation of training and guideline implementation activities. In this study, standards for
institutional participation were not highly selective (only a verbal agreement to comply with the
data requirements of the study was required). This was partially due to concerns about recruiting
an adequate sample size within a single metropolitan area that would make it feasible to convene
meetings at a local site and thereby complete the project at a minimal cost. Future strategies that
are regional or national in scope may want to consider adopting a formal application procedure
that requires interested sites to submit a formal written application demonstrating that they are
committed to providing adequate support necessary to carry out the project.

Based on this guideline implementation experience, it is clear that the techniques proposed in this
guideline implementation strategy can be effective in improving clinician adherence to evidence-
based practice guidelines when they are used appropriately. However, the use of these
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techniques in clinical practice remains in its infancy even at many health care institutions
recognized as being at the leading edge of medical practice. Most hospitals still do devote little
effort toward implementation of guidelines, and few formally evaluate adherence using local data.
There remains a long way to go before techniques of guideline implementation and quality
improvement are viewed as an integral aspect of daily practice of medicine. If the experience of
other industries is relevant to health care, then the ultimate value of guideline implementation and
quality improvement strategies is likely to be seen through the cumulative impact of scores of
projects over time and assimilation into the cultural fabric of the involved organizations. (General
support for practice guidelines among clinicians remains fragile and heavily influenced by local
experiences with guideline implementation efforts. Gaining and nurturing the support of local
clinicians may be a key factor in enabling the development and success of guideline
implementation (or evidence-based medicine) programs that currently are in various stages of
contemplation. Therefore, it may be wise to take into account not only the health outcomes and
efficiency implications of early guideline implementation projects that are being considered, but
also the extent to which they are likely to be embraced enthusiastically by providers who may
not yet be strong advocates of evidence-based medicine. Organizations that can harness provider
energy to achieve initial successes may develop valuable experience using gutdeline
implementation techniques that later can be leveraged to implement more difficult and potentially
controversial guidelines.

Implications for Policy

The guideline implementation strategy being evaluated in this study was designed as a low-
intensity and externally motivated intervention that could be replicated by professional societies
to complement guideline development efforts. Provision of customized guideline implementation
tools by professional societies and others may turn out to be useful for facilitating guideline
implementation. It was clear in this instance, however, that the provision of customized
guideline implementation tools was not sufficient--even when supplemented by personal training
and facilitation by experts--to ensure implementation at the local level. Given the important role
of institutional and provider motivation in influencing the nature and character of local guideline
implementation activities that were carried out, it is recommended that professional societies and
policymakers explore additional ways to foster a culture of evidence-based medicine and to
motivate clinicians and health care organizations to implement guidelines locally. The Malcolm
Baldridge award is one useful incentive that rewards institutions that develop a culture of
continuous attention to improving quality. The recent adoption of a requirement by the Joint
Commission on the Accreditation of Health Care Organizations that hospitals implement local
CQI programs also 1s potentially useful. That said, additional steps should be taken to ensure
that these activities are carried out rigorously and that they are focused on improving clinical
outcomes as well as improving financial and administrative processes.

Implications for Research

This strategy was unsuccessful in achieving comprehensive implementation at participating
hospitals of a guideline that sought to reduce use of a relatively new medical technology based on
cost-effectiveness rationale. These findings support the recent conclusion of Davis and Taylor-
Vaisey {1997) that “the evidence shows serious deficiencies in the adoption of clinical practice
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guidelines in practice.” Although the study team continues to believe that the model guideline
implementation strategy adopted for the project was fundamentally sound, its execution into
practice by numerous hospitals participating in the project was systematically flawed.
Numerous department leaders expressed a lack of appreciation for the importance of social
influence factors, personal leadership, or provision of information to staff in contributing the
success of guideline implementation efforts despite receiving explicit training by experts.

Additional research is needed to identify under what circumstances customized tools may be
helpful to facilitate local guideline implementation efforts, and to better understand the features
of guideline implementation strategies that are well-suited in particular circumstances. For
example, under what circumstances is the alignment of financial incentives between individual
departments and the overall health care organization necessary in order for department leaders to
voluntarily implement guidelines? Are high-intensity strategies such as social influence strategies
needed to implement guidelines that call for clinicians: (1) to do less rather than more; or (2) to
explicitly ration medical care to enable diversion of finds toward other, more health-enhancing
ends? What types of strategies, if any, can be influential in convincing physictans to adopt a
population-based perspective in addition to concems for their individual patients and
departmental units? What additional strategies, other than economically-oriented strategies, can
promote cross-departmental or even cross-institutional trade-offs to improve population health?
Are there particular circumstances or types of health care organizations for which externally-
developed guideline implementation tools are particularly well-suited?

Finally, a curious finding was noted during the course of this study that merits further
investigation. General clinician support for practice gnidelines tended to erode over the course of
this study at intervention group hospitals quite apart from their agreement with the content of
the selective use guidelines. This indicates that there is fragile support among clinicians for
practice guidelines in general, and that positive or negative clinician experiences with guideline
implementation efforts can have a direct influence on their attitudes about guidelines. As
policymakers and others continue their efforts to aggressively implement practice guidelines and
begin experimenting with methods to link incentives and even penalties to different levels of
adherence, additional research is merited to investigate the impact of these strategies on clinician
acceptance and support for gnidelines.
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Appendix 1

The New York State Radiological Society, Inc.

A CHAPTER OF THE AMERICAN COLLEGE CF RADIOLOGY

The New York State Radiological Society (NYSRS) is a State Chapter of the American
College of Radiology (ACR). Its purposes include advancement of the science of radiology
and improving radiologic services to the public by means of the study of the socio-
economic aspects of the practice of radiology; encouraging improved educational facilities
for radiologists; establishing and maintaining high medical and ethical standards in the
practice of radiology; and promoting good fellowship among its members.

To meet the challenges the ACR faces, it has developed an efficient and effective
organizational structure. To be most responsible and effective, the ACR has separated its
policy setting function from its programs that implement the policies. The ACR is
organized in a fashion similar to our government, where the legislative branch sets policy
and the executive branch puts that policy into action. In the ACR structure, the state
chapters and specialty organizations select councilors who meet once a year during the
ACR Council Meeting where policy is set. The executive branch is then responsible for
carrying out policy of the ACR.

The Code of Ethics of the American College of Radiology, as published in the College’s
most recent bylaws, is expressly adopted as the ethics of the CRS.

The President of the New York State Radiological Society is E. Stephen Amis, Jr., MD,
and the Executive Director is Richard A. Schiffer, CPA. The headquarters of the Society is
located in New York City.

Executive Director

Richard A. Schiffer, C.P.A.

Richard A. Schiffer and Associates

9 East 40th Street - 4th Floor

New York, NY 10016

Phone: (212) 448-1866, Fax: (212) 484-1863, E-mail: NYS RAD@aol.com






Appendix 2

RAND RESOURCES AND FACILITIES

RAND is a private nonprofit research institution established in 1948 to conduct
independent, objective research and analysis. RAND currently employs over 1100
professional and support personnel. In addition, it maintains consultant contracts with
over 500 researchers and scholars who can be called upon if a particular expertise is not
available in-house.

RAND's primary offices are located in Santa Monica, California and Washington, D.C.
RAND established its Washington office to ensure that it would be able to work
effectively and in a timely manner with federal organizations and personnel and with
other research institutions m the area. The computer systems in Washington and Santa
Monica are connected through a spectal communications channel that provides e-mail
communication and immediate access to classified or unclassified data at either office.
The offices also have interactive video teleconferencing facilities, a direct Watts line
connection, and an overnight Federal Express pouch. Staff frequently commute between
offices and often remain for extended periods of time at either location to work with
clients and sponsors.

Because of our emphasis on interdisciplinary research, RAND has developed a
professional staff representing a wide range of disciplines, including economics; medicine
and public health; the physical and social sciences; engineering; law; mathematics,
statistics, and operations research; and the computing sciences. Seventy-five percent of
the staff hold advanced degrees.

Research Support

RAND provides strong research support services, including highly sophisticated
computing software and hardware systems, an extensive data collection facility, a state-
of-the art publications department, schedule management and financial systems for
tracking projects, and professional advisory groups that contribute statistical, survey, and
communications support to projects. We highlight those of these support services below.

Schedule Management. As part of a larger reorganization, RAND has taken internal steps
to improve its monitoring of contract deliverables. The Office of Contracts and Grants
for the Health Program has implemented a tracking system for all contract and grant
reporting requirernents. Upon award of a contract or grant, a schedule of deliverables is
established for all reports and products due to the client under the award. This schedule
1s shared with the project leader and monitored by the Contract Administrator. On a
monthly basis, the contract administrator contacts the project leader to ensure that any



deliverable will be submitted on schedule. Should there be a problem, the project leader
identifies the resources needed to ensure that the due date is met. The tracking system
has significantly improved RAND’s ability to ensure timely delivery of products and to
identify problems early enough to resolve them with the client.

Financial Systems. RAND recently implemented a financial information system called
OASIS that includes modules for accounting, project reporting, pricing, budgeting, and
funding. It’s paperless project cost- and labor-reporting system can be accessed by all
RAND staff from RAND's internal home page. The data are “refreshed” every two
weeks, as RAND’s bi-weekly labor reports are entered into the system. OASIS provides
the following types of information for each task: Labor days by person, Labor dollars,
Travel (dollars spent, commitments remaining) by trip, Computer costs (by person),
Publications costs, Survey costs, Other direct costs, and Subcontract costs. The cost and
labor information can be viewed as of the current period or for each of the preceding 26
two-week periods. Data in OASIS can be downloaded into Microsoft Project and other
management software.

Computing Operations and Services. RAND's computing systems include over 1,000
microcomputers, nearly 200 Sun workstations and servers, and a mainframe IBM
computer, all connected by internal networks and to the Internet. Research staff have
access to WordPerfect, Word, PowerPoint, Excel, Access, Reference Manager, and other
software programs useful for this project. Over 100 resident staff provide a full range of
computing services, often tailored to specific projects.

Information Sciences Group. The Information Sciences Group provides consulting
services in the computer and information sciences to RAND projects and conducts an
ongoing RAND-wide seminar program on advanced information science topics. The
group provides expertise on a wide range of subjects, including applications of expert-
system technology and other artificial intelligence topics; object-oriented design and
modeling; hypertext and hypermedia for documentation and presentation; neural nets,
"genetic algorithms," and other "artificial life” approaches to modeling, simulation, and
analysis; Internet navigation and access, including gopher, Mosaic, WAIS, and World
Wide Web services; assistance in verification and validation (V&V) of software; in-depth
review of software and software designs (for RAND or its clients); and expert judgments
about computer/information science technological trends.

Statistics Group. The Statistics Group makes many different kinds of statistical expertise
readily available to all members of the research staff. The group provides consulting in
such areas as data analysis, theoretical and applied statistics, probability modeling, and
statistical computing. In addition to this advisory role, the group uses RAND funds to
pursue methodological research that grows out of RAND research projects. In its
research role, the group maintains - and pushes - the state of the art in statistical
modeling.



Survey Research Group. The Survey Research Group (SRG) directs RAND's survey
research activities. The SRG's survey research professionals share an interest and
expertise 1n applying survey methods to public policy research. The SRG Survey
Operations Center conducts telephone surveys, mail and other self-administered surveys,
and record data-abstraction projects. The SRG also develops specialized data collection
forms and prepares data for computer processing. The SRG is proficient in dealing with
OMB maiters.

Communications Consulting Group. The Communications Consulting Group assists
research and management staff in all forms of corporate communication. The group offers
the services of Communications Analysts {CAs), writers who are trained and experienced
in analyzing and solving communications problems. The CAs provide assistance at all
stages of research, writing, and briefing. They help staff plan communication strategies
and draft and revise proposals, briefings, and documents. The CAs also draft special-
purpose pieces designed for particular audiences. These include program and project
descriptions and policy-oriented documents that summarize research findings in non-
technical language.

The RAND Library. The RAND Library, one of the largest special libraries in California,
provides effective and responsive information services in support of the research,
educational, and management activities of RAND. RAND staff have desktop access to
the Library's automated retrieval system, ROBIN (RAND Online Bibliographic
Information Network), which contains bibliographic citations to the Library's holdings
and all RAND-produced publications. The library provides responsive and cost effective
library services to support cwirent and anticipated research, educational, and management
activities of RAND. The Library, with a staff of 15 professional librarians and 18
paraprofessionals, identifies, evaluates, acquires, indexes, organizes, and manages access
to information resources using advanced information technologies.

Human Subjects Protection Commirtee. The HSPC reviews research involving human
subjects, pursuant to regulations of 15 federal departments and agencies. RAND has a
multiple project assurance of compliance on file with the Department of Health and
Human Services that also serves as our assurance of compliance with the regulations of
other federal departments and agencies. The HSPC reviews all nonexempt research to
make sure subjects are adequately protected from research risks. It monitors research on
an ongoing basis and conducts periodic reviews. It also advises researchers about
safeguarding rights and welfare of human subjects.

Privacy Resource Office. RAND has formulated a set of guidelines and procedures to
assist research staff in maintaining data privacy. This Office helps manage these types of
data; guidehnes for safeguarding private and proprietary data; and a reference source on
practices for safeguarding confidential information.



Publications Department. The Publications Department supports the research effort with
editing, graphics, photography, videotaping, production, and printing services. The
department's word processing and text editing programs are sophisticated, flexible
publication tools that facilitate editing and revision of documents online.



Appendix 3

CASE 1D

raND and The New York State
Radiological Society, Inc.

PLACE BAR CODE LABEL HERE

BATCH NO.
Survey of lodinated Contrast Agent Use

Instructions

1. Please answer every question (unless you are instructed to skip
questions because they don't apply to you or your practice).

2. Answer questions by checking the appropriate box or filing in the
answer as required.

3. If you are not sure of a number or percentage, piease give your best
estimate.

4. If you have any questions about the study or your participation, please
call Suzanne Perry, Survey Coordinator, (coilect) at {310) 393-0411,
ext. 6241 between 9:00 a.m. and 5:00 p.m. Pacific Time.

5. Pilease return the completed survey in the enclosed postage-paid
envelope as soon as possible to:

RAND
1700 Main Street
PO Box 2138
Santa Monica, CA 90407

6-3/






Background Data

4a.

(Check One In Each Coiumn)

Main Practice
Location

SOl0 practice ....ovovevverceieiecree e
Group practice ......cevviieceeeeerneeenenn.

I
How many physicians are in
your group?

ENTER NUMBER:

HMO or other managed care institution
Public or governmental

Academic inStULION ..o
Private hospital .....cccocoeeeervcreri e

| do not have a secondary

practice 10cation ...t

Main practice location:
Secondary practice location:

Is your main practice location:

{Check One)
Urban (City}, e ),
Suburban, or l:lz
TR O B |

ENTER NUMBER:

What percentage of your time do you spend at your:

%

%

Secondary
Location

Q,

How many iodinated contrast agent examinations does your main practice
location conduct per year?

What type of setting best describes your main and secondary practice locations?

10/
i1y

12-147

15/
16/
17/
18/

18/

20-227
23-25/

26/

27-32/

CARD 01



4p. How many iodinated contrast agent examinations does your secondary practice
location conduct per year?

ENTER NUMBER: 33-38/
OR
(J, 1 DONOTHAVE A SECONDARY PRACTICE LOCATION 39/
5. What percentage of your patients are:
Fee-for-service: % 40-42/
Managed care: % 43-45/

Clinical issues

6. What percentage of your main practice location’s total contrast injections are
LOCAs?
Hospital: % 46-28/
Office: % 29-51/
7. What percentage of your main practice location’s contrast injections are LOCAs
for the following procedures?
Intra-arterial injections: % 52-54/
intravenous injections: % 55-57/
Cardiac angiography (if known): % 58-60/
8. In your main practice, who makes the decision about the use of LOCAs for a
given patient?
{Check One)
(1Y S N 61/
Group policy TN | 2
Office policy ORI B | 3
Hospital policy ovvveeceeeeeene 2 .

CARD 01 2



g. Please rank the following from 1 (most important) to 8 (least important) as they
influenced your decision about the use of contrast agents:

Costs:

Liability concerns:
Patient safety:

Patient comfort:
Institutional poiicies:
Adverse reactions:
Administrator pressure:
ACR guidelines:
Clinical iiterature:

Policy Issues

1C. Do your main and secondary practice locations have formal guidelines or policy

statemenits 10 guide or determine contrast agent use?

(Check All That Apply)

Yes No
a. Main tocation .................. [, [, - 60T0Q.174, PAGE S
b. Secondary location ............... [, [J, 5> coT10Q.17a, PAGE 5

11. IF YES: Does the policy suggest the use of HOCAs for low-risk patients?

{Check One On Each Line)

Not
Yes No Applicable
a. Main location ..o .,
b. Secondary location ST 1 | . Da

12. Do you agree with the policy of contrast agent use at your practice locations?

(Check One On Each Line)

Not
Yes No Applicable
a. Hospital [:], Dz Da
D. OfiCe correeieeceerereeeceeeeee s | D2 0 3

€2/
£3/
64/
65/
66/
67/
68/
69/
70/

71/
72/

73/
74/

75/
76/

CARD (1l



CARD 02
4-5/

CASE ID 1-3/

13. Were the 1991 American Colliege of Radiology guidelines used to develop your
group or institutional guidelines?

{Check All That Apply)

Hospital Office

Yes, ACR guidelines

adopted without modification RV I ' | - 6/
Yes, ACR guidelines
adopted with modification .......cccevvvvirrvvienneen. I ” M| 2 7/
No, ACR guidelines not used SR I | 1 3 2 8/
14. How would you estimate compliance with the guidelines at your main practice
location?
(Check One)
Very high (guidelines well
received and adhered 10) ..o 9/
High {guidelines generally well
received, but with emphasis on
individua! physician judgment) ...,
Average (guidelines followed
about 50% of €ases) .....cc.uvvcriecienes d,
Low (guidelines generally ignored) ....... .,
15. Does your main practice location have a formai process for monitoring the use of
contrast agents or patterns of compliance with practice guidelines?
(Check One)
Yes [.:11 10/
NO  oereeereereerenseesesresereossesenes b
16. Have sanctions ever been imposed for failure to follow the guidelines at your
main practice location?
(Check One)
No Dz

CARD Q2



Reactions to Contrast Agent Injections

17a.  Does your main practice location maintain data on adverse reactions to contrast

agenis?
(Check One}
Yes D1
No l:l2

12/

17b.  Does your secondary practice location maintain data on adverse reactions to

conirast agents?

{Check One)
(- J R B B
o T N

N/A (no secondary practice) i 3

13/

18. Even if data are not routinely maintained, please list approximate reaction rates

at your main practice location as a percentage of contrast injections:

LOCAs HOCAs
Mild: % %
14-16/ 17-18/
Moderate: % %
20-22/ 23-25/
Severe: % cyo
26-28/ 29-31/
Fatal: % cyo
32~34/ 35-37/

Contrast Agent Costs

19, What is the difference in cost between LOCAs and HOCAs? For example, if

HOCAs cost 1X, what multiple of X would LOCAs cost?

Your main practice location: X
Your secondary practice location: X

20a. Have the LOCA costs changed within the past two years

(Check One)
- YOO A | s
NO ovrrrenrrireneccericerrrresssseninen el > GO TO Q.21, NEXT PAGE

38-40/
41-43/

44/

CARD 02



20b.

20c.

IF YES: Are LOCAs;

{Check One)
More expensive, or T A | 1
Less expensive? ............... (B 2

What is the approximate percentage change in LOCA costs?

Y%

Legal Issues

21.

22a.

22b,

22c.

What is your understanding of the current standard of care in your local practice

community for the choice of contrast agents for:
{Check One On Each Line)

LOCAs HOCAs
a. LOW risk patients ......ooeeereeeveeneererreeneeced | o,
b. High risk PAtients .......ooeeeereeueeereeesrene o ¢ 1,

Are you aware of any legal cases in your main or secondary practice locations
that have specifically raised the issue of not using LOCAs to avoid an adverse
reaction?

(Check One)
Yes |:L
NO coooteeeceereccerereseressrenseereneenen md 5 > GO TO Q.23, NEXT PAGE

IF YES: How many legal cases?

ENTER NUMBER:

How were the cases resolved?

{Check All That Apply)
Verdict for the patient ...
Verdict for the physician or facility O 2
SEHEMENE ovovvriveeireeeeeereeeecnereeereereees 3

| do not know how cases were resclved..._. . P

CARD 02 6

45/

46-48/

48/
50/

51/

52-54/

55/
56/
577
58/



23.

24a.

24b.

Is the availability of LOCAs explained to all patients, to high risk patients only, or
not disclosed at all?

(Check One)
Al patients .........ccoeoeeereeiereeeeeeeress s b
High risk patients only ..o, [,
Not disclosed at all ......ococoeoreervrrorrnnn, 13 a

If a low risk patient requests LOCAs, will they be used, regardiess of your main
location’s policies?
(Check One)
N TR I I
NO coorteeeeecerseeesesssienecssenseen e ;= GO TQ Q.25, NEXT PAGE

IF YES: Who pays?

(Check One)
PAtIENT oevveeeeeeceeeeeeerseeecererenene ] 4
TN =Y O | 2
Absorbed by practice location .., [ s
1111 7- SO M | 4

l

SPECIFY:

58/

60/

61/

62-63/

CARD 02



4-5/

CASE ID I-3/

Opticnal

25. To conduct the educational portion of our study, we need to identify hospitals or
private group practices using LOCAs universally or for more than 50% of all
contrast injections. Your name and the fact of your study participation will not be
released to the institution. 6-43/

institution name 44-80/

4-5/

CASE ID 1-2/

Street address 6-26/
City, State, Zip 27-28/
Telephone number 25-33/

34-53/

Thank you for your participation. Please use the enclosed postage-paid envelope
to return this survey 1o;:

RAND

1700 Main Street
PO Box 2138
Santa Monica, CA 90407

CARD 03,04 8



Appendix 4

CASE ID LABEL HERE

Improving Use of lodinated Contrast Agents

Final Survey of Participating Radiologists

October 1997

New York State Radiological Society

Instructions for Completing this Form

1. Please answer every question in the survey to the best of your ability,
unless you are instructed to skip a question.

2. If you are not sure of an answer, please give your best estimate.

3. Use the margins to provide any additional information you feel is needed
to understand your answers.

Statement of Confidentiality

All information that would permit identification of any person or
practice completing this form, or any patient described in this form,
will be treated as strictly confidential. Such information will be used
anly for the purposes of this project and will not be disclosed or
released for any other purpose without prior consent, except as
required by law.







TODAY'S DATE:__/_ /

t. GENERAL BACKGROUND

Please answer the following questions concerning your general background and current
practice. Use the margins to provide any additional information you feel is necessary to
understand your answers.

1. When did you complete your radiology residency or fellowship training?
{Circle one}

WIthin the Past 5 YEaIS.......coiienceeeeeetcis et st ss s e eneeeseseneneseaes 1
B - 10 YBAIS AQO ..oeoiiieiirvccsiiinnir et ies s er s s se s sas s b e ssenn s 2
17 = 15 YEAIS 8GO0t ve e s s s e e se s ses s sraseerenenna 3
16 = 20 YEAIS 8GO0 ...ttt cre et re s e sa e e s s sas st e ennenn 4
More than 20 YEAIS Ag0......cc.curivmirrereessessseeeress s s s eseenseesseessenesan 5

2. During the past 12 months, about how often did you actively participate
in formal quality assurance or quality improvement (QA/Ql) functions
(e.g9., serve on a special quality task force, attend periodic QA/QI

meetings)?

_ (Circle one)
BV ... et et s e e ass s rase st et sesmemeseann s nennn 1
ONC.riertten ettt e ermes sesss s s st sase et ettt s e rassenteesseaseseanes 2
ORI et srs ceeeessremsasstssssretstssres e sssenesessnesnes 3
WBEKIY ..o et r et s st st amsane 4

3. What has been your general position on quality assurance/quality
improvement activities that affect your own clinical practice?
(Circle one)

ACHVE SUDPPOMET ... .ot e sre et vbesseisner e secsssesseseassesssssseseerens 1
SUPPOMEE.....iriatireerr e rernre st rssrsee e et ssess cteeeomamnsseseneneseasaesreesseseearasasasasssses 2
NEBUITAL. ...oooit ittt st re e iraes sasbesesssssesassrosessserentoranmersseanessssans 3
OPPOSEN .ottt st s s aees etiss et raseseeseasesasenesesesreeessemesranes 4

4. During the past year, have you participated in Category | continuing
medical education (CME) regarding use of iodinated contrast agents?
(Recall that Category | CME inciudes formally recognized and planned
educational meetings such as conferences, symposia, etc.)

(Circle one)

5. About how many hours per week do you spend reading peer-reviewed
journails (e.g., American Journal of Roentgenology, Radiology, JAMA),
medical newspapers (e.g., Radiology News, Radiology Times,
Diagnostic Imaging), or medical newsletters?

# of hours per week
Survey of Participating Radiologists
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6. How would you characterize the degree of administrative pressure at
your hospital to constrain expenditures?
(Circle one)

VErY SITONQ PrESSUTE cuiiiriieeiieee e eressesiesaessssse e essessrssesssassssessasssessasssesens 1
01 0] 4 To I o T = ==T 0 = 2
MOGEIAtE PrESSUIE .....ooovviiree et see s s rn s e rasseses sass e arssesasesseras 3
WEEK PrESSUTE ..ottt rtrse s en e ess s s sae s eae e sae st reas e seeneranene saben 4
NO PrESSUTE ..coivviiciirieie e sre e cae s s ss et s s s e saa e ss e s e s essesans e saensannssneens 5

7. Overall, how many hours per week do you work providing clinical or
other patient care?

# of hours per week
8. Please estimate the percentage of patients in your department who are

covered by the following forms of insurance. (If you do not know, please
provide your best estimate; the total should equal 100%.)

Form of coverage: (Enter percentage on each line)
A. Private, traditional indemnity insurance...........c..... %
B. Private, managed care (HMO, IPA, PPO) .............. %
C. MediCaid......ccvieeeeecnriirnirerirense e sereess e nsenssss %
D. MediCare....cciinniiiiicmrncmmneenrnes s ssessssnesenes %
E. UNINSUIed.....cooccetceitstrs et eets s sas s eaes — %
F. Other (specify): e %

Total =100%

9. To what extent do you agree or disagree with the foliowing statements?
(For each statement, please circle the one number from 1 to 5 for the
opinion closest to your own.)

Strongly Somewhat Somewhat Strongly
Disagree Disagree Neutral Aagree Agree

A. It is the responsibility of society
to provide everyone with the
best available medical care.......... 1 2 3 4 5

B. The practitioner's main
responsibility is to each individual
patient rather than society............. 1 2 3 4 5

C. Society should allow patients who

are willing to pay more, to purchase
more expensive treatments........... 1 2 3 4 5

improving Use of Contrast Agents
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To what extent do you agree or disagree with the following statements?

Strongly Somewhat Somewhat Strongly
Disagree Disagree Neutral Agree Agree

D. Itis unfair, in principle, for some
people to have different health
care than others for the same
health problems............cococonmenee. 1 2 3 4 5

E. All people shouild receive the
same hospital care for the
same health problems
regardless of ability to pay............ 1 2 3 4 5

F. Organizations developing clinical
practice guidelines shouid
consider cost-effectiveness of
alternative treatment options in
addition to clinical efficacy............ 1 2 3 4 5

G. The primary responsibility of
organizations developing clinical
practice guidelines is to promote
the interests of individual
patients rather than society........... 1 2 3 4 5

H. Clinicians are justified in restricting
the use of clinically efficacious
services if greater health benefits
can be gained through alternative
use of the same resources............ 1 2 3 4 5

I If expenditures in my hospital rise
for some clinical services, this is
likely to necessitate reductions in
expenditures for other, potentially
beneficial services.........coonieene..... 1 2 3 4 5

J. There is a limited budget for clinical
expenditures at my hospital.......... 1 2 3 4 5

K. All medical services at this hospital
that are clinically efficacious are
provided for all patients without
regard 1o cost.....cccovcirieenrneanne 1 2 3 4 5

Survey of Participating Radiologists
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Il. CLINICAL PRACTICE GUIDELINES

Question 10 refers to clinical practice guidelines, defined as “systematically-developed
statements to assist practitioner and patient decisions about appropriate health care for
specific clinical circumstances.” In answering Question 10, please consider clinical
practice guidelines developed by medical specialty societies or by the government.

10. To what extent do you agree or disagree with the following statements?
(For each statement, please circle the one number from 1 to 5 for the
opinion closest to your own.)

Strongly Somewhat Somewhat Strongly

Disagree Disagree Neuiral Agree Agree
In general, clinical

practice guidelines are:
A. Good educational instruments..... 1 2 3 4 5

B. Likely to be used to determine

malpractice liability........cccocevnn.n.... 1 2 3 4 5
C. Unbiased syntheses of expert

OPINION ceeecrcerrrrerrrncnsrerersassenreresnns 1 2 3 4 5
D. Oversimplified or “cookbook”

ga=To Hod1 o1 O URUUO O 1 2 3 4 5
E. Too ngld to apply fo individual

patients.................. 1 2 3 4 5
F. Likely to interfere with the

physician-patient relationship ... 1 2 3 4 5
G. A challenge to physician

AUTONOMY...ccorirmririre e 1 2 3 4 5

H. Likely to improve quality of care.. 1 2 3 4 5

improving Use of Contrast Agents
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111, TREATMENT PRACTICES

The foliowing questions address your use of contrast agents. The types of contrast agents
referred to in this survey include low osmolar contrast agents {(LOCA's)--also known as
non-ionics--and high osmolar contrast agents (MOCA's)--also known as ionics. Examples
of LOCA's include the trade names Isovue, Omnipaque, Optiray, Ultravist, and Visipaque.
Examples of HOCA's include Conray, Hypaque, and Renographin.

Please answer the questions in this section as if you were treating the patients in question
in your current practice setting--NOT how you would treat them under ideal or optimal
circumstances. PLEASE NOTE: [f your treatment practices vary depending on the
patient’s insurance coverage, assume that the patients have the insurance coverage most
cormmon among your patients.

11. Please estimate the percentage of total contrast injections in your
department that were low osmolar contrast agents (LOCA’s) during the
past three months:

ENTER PERCENT: %

12. Please estimate how often each of the following staff are involved in
decisions regarding contrast agent selection:

(Circle one on each line)

Never Rarely Sometimes  Often Always
Involved Involved Invoived Involved Involved
A. Attending radiologist.. ........... 1 2 3 4 5
B. Radiology resident / feliow. .. 1 2 3 4 5
C. Radiology technologist. ........ 1 2 3 4 5
D. Radiology nurse.......ccccueeeencee 1 2 3 4 5
E. Referring physician................ 1 2 3 4 5
F. Other: 1 2 3 4 5

13. Which of the following best describes your use of low osmolar contrast
agents (LOCA’s)?
(Circle one)

UNIVErSal USE Of LOCA’S ...t evsesrsssssesesssssssrssssmsesnssessssssssnssans 1
SeleCtive USE OFf LOCA S ...t eeerereee e e eeeereraseenasaesssssressesassesanesseaseesas 2
DO NOL USE LOC A S oot eeeee e vesnesssssssessassnserasseesnsoneensnesenneenss 3

Survey of Participating Radiologists
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14. If you responded in question 13 that you use LOCA’s selectively, please
answer this question. If a patient has the following history or clinical
problem, would you use a high osmolar agent (H), low osmolar agent
(L), or neither (0)?

(Circle one on each line)

No
HOCA LOCA Contrast

O

A. Known cardiac dysfunction ..........ccooveeeeovivcccvnnicaee H
B. Sickle cell disease........ccioninirenscicnie e
C. Patient anXiety ....cccvenniiiennses e e e
D. Unconscious/UNresponsive e ceeeeeeessesees e
E. Patient requests LOCA.........ccooeveirveneee e
F. Older age (>65 years old) ......cccceveeececrreccerieee
G. Infants and small children (<2 years old) ..............
H. Diabetes mellitus/kidney impairment....................

J. Renal insuffiCiency......c.viccice e
K. Multiple myeloma........cccoovnneennesveeecnec e
L. Elevated serum creatinine levels (>1.4).................
M. ASTIMA et et ae s
N. Hayfever (s€asonal) ......ccoocmiiereinnnreneeeecsvnnenns

0. Food allergies {(eg, seafood)....cc.coveerervrrvenrnnnee.

I r r T * ©* I I T T I T I I
r - - - r"- ™’
O 0O 0O 00 0O O OO0 0o 0o 0o o o

P. Medication allergy (eg, penicillin} .........c.cccoveee..
Previous adverse reaction to contrast material

Q. One hive after IVP or CT ..

R. Multiple hives after IVP or CT....ovceieeieeee e

S. Sensation of heat or flushing after IVP or CT........

I I I =T
- - - -
O O O

T. Nausea or vomiting after IVP or CT.........coevuiiennas

Improving Use of Contrast Agents
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15,

16.

17.

18.

If you responded in question 13 that you use LOCA’s selectively, please
answer this question. Please indicate whether you would continue to
limit use of LOCA’s if the price ratio of LOCA's relative to HOCA's were:

Price ratio of LOCA'’s relative to HOCA's: (Circle one on each line)
A T0 D T e e s Yes No
B B i e e Yes No
G 3 T s Yes No
D 2 e Yes No
B e Yes No

Does your hospital currently maintain data on rates of adverse reactions
to contrast agents?
(Circle one)

Y ittt et e e tr e e s et st b e te s s eeanne b neaas e e s eamen manren e mnenam breeeeeanesenameneentinrmenen 1
N O st ettt s ae e et e e ea et rassare e e e eeetaaaaraamesaneoneetmaetteaneaeetaaraa seanas 2
DIONTE KIIOW oot c et ststtme s e esessemtessseeesssmmeesesneesssnsatesaesansaressressnnaneneeessasas 3

Please give your best estimate of the percentage of patients in your
department receiving contrast injections who experience the following
types of adverse reactions:

LOCA’s HOCA’s
A. No reaction observed.............ccoeeeunnen.e. % Yo
B. Minor (requires observation and assurance,
but usually no treatment--eg, nausea,
retching, slight vomiting, limited urticaria,
itchy skin rashes, arm pain, pallor, heat)..... % %

C. Moderate (requires close observation and
often some treatment--eg, faintness, severe
vomiting, extensive urticaria, edema of face
or glottis, bronchospasm, dyspnea, rigors,
chest pain, abdominal pain, headache)....... Y% %

D. Severe or fatal (severe is potentially life
threalening--eg, unresponsive, convulsions,

manifest arrythmias, cardiopulmonary arrest).. % %
Total=100% Total=100%

How well prepared do you feel you are to respond appropriately to an
adverse reaction if one occurs?

(Circle one)
Very UNPrepared...... ... icrcceemrecanee s srestrsas sovasbsbsassesessasaraaseses
Somewhat UNPrePared...........ocovvviesereesese s sesssee e s s erass s asssssesesn
Neither unprepared Nor prepared...... ... ieeieveeeesnes ceeveveeresesereeesesesens
SOMEWNAL PIEPAIEQ.......cceicrreeceeetrrerertre e i sesestssree sresrssessessmsasssrssesssoseras
VEIY PrEPArEU.. .ot isererreriiiieiisesiaisisiessstesassessrsssssssssssssssessesssssssessaseassssensosan

BN -

Survey of Participating Radiologists
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19. Assuming the following types of reactions to a contrast agent occur,
please estimate how often you would document and report them
(in writing) to the hospital or department personnel responsible for
maintaining adverse reaction data?
(Circle one on each line)

Never Rarely Sometimes Often  Always

. DysSpnea ... 1 2 3

A 4 5
B. Nausea or slight vomiting.................... 1 2 3 4 5
C. Rigors. s seeene 1 2 3 4 5
D. Faintness/dizziness.........cucemrrurnnee. i 2 3 4 5
E. Extensive uricaria ......cccecoevuvveniinnnne. 1 2 3 4 5
F. Chest or abdominal pain........cccveeun. 1 2 3 4 5
G. Limited urticaria or other rash............. 1 2 3 4 5
H. Edema of face or gloftis ........co........ 1 2 3 4 5
I Headache......cicrrcn. 1 2 3 4 5
J. Severe vomiting.....cccceeeerveeivceieiscean 1 2 3 4 5

20. To what extent do you believe each of the following statements is true
or false? (For each statement, please circle the one number from 1 to 5
for the answer closest to your own.)

Strongly Somewhat Somewhat Strongly

Disagree Disagree Neutral Agree Agree
A. LOCA's are more clinically

efficacious than HOCA's................ 1 2 3 4 5

B. The rate of minor adverse
reactions is reduced for low-risk
patients receiving LOCA'’s instead
of HOCA's, and the difference
is clinically meaningful.................. 1 2 3 4 5

C. The rate of moderate adverse
reactions is reduced for low-risk
patients receiving LOCA's instead
of HOCA's, and the difference
is clinically meaningful................... 1 2 3 4 5

D. The rate of severe adverse
reactions is reduced for low-risk
patients receiving LOCA's instead
of HOCA's, and the difference
is clinically meaningful................... 1 2 3 4 5

Improving Use of Contrast Agents
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21,

22,

23.

24,

25.

26.

How familiar are you with the content of the ACR clinical practice
guideline for use of iodinated contrast agents?
(Circle one)

NOT At AH FAMIAL . . iare et b e e reseerees esaeeressnesssesseesressess
Vaguely familiar. ...t et
SOMEWNAL FAMIIA. ..v....ceeceieee e s v e s eee s sess s seseeseeserssseraesananas
FAMUBA....eeee e ea s et e o st e e e e e e wessasanesesesnrenssmeneeneare

O =

How much has the ACR contrast agent guideline influenced your use of
these agents?

(Circle one)
NO INFIUBNCE. o re e ersr st reb s s bass 1o

SHGht INFIUBNCE ...t e e
MOAEIALE INFIUBNCE. ... eeeeeeee v eessr et es st e st eesressesseesserasesaresn

WM =

For intravenous (IV) contrast agent injections, is the availability of
LOCA's consistently explained to all patients, to high-risk patients only,
or neither?

(Circle one)

Al PEEENTS ..ot e sres s eeesses e seeaesnesesassereesansmenesessenrens 1
High-risk patients ORIy ...t ae e nnae 2
Not explained CONSISIENEIY ... et erssretemeenas 3

What is your understanding of the current standard of care in your local
practice community for choice of contrast agents for low-risk patients?
(Circle one)

High osmolar contrast agents (HOCA’S) .....cc...uvevrenisemessssserssnesenn: 1
Low osmolar contrast agents (LOCA’S) ... e s versessnenns 2

Does your hospital have a formal policy or guideline statement(s) to guide
or influence contrast agent use?

(Circle one)

Y S ittt et st e e e et e ey e b ve e et et e e et et e et ennntesrestenae e 1
N O ettt se e e e e e n et e are e e e e e e e e eereseaee e e ene st et e et ss e eesene 2
DOMT KNOW <.ttt e s e ee v s ese e ee st e s essseessss s teeenseseesereeseeseeseses 3

IF YES TO QUESTION 25: Does the policy promote the use of high
osmolar contrast agents (HOCA's) for low-risk patients?
(Circle one)

D L= OOV O TSRO 1
N O ettt st ettt ee e sas s e et e s e eeen et esr e s e eem e ee e et e st ae et e se et e e s aeemn o 2
DN KIVOW ettt e ee e ees s et e eeese et et eeseete s s e 3

Survey of Participating Radiologists
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27. IF YES TO QUESTION 25: How would you estimate compliance with your
hospital policy regarding contrast agents?
(Circle one)

Very high (policy welf received and 80REIE0 10} ...oeeeeeeeeeeeeeeeeeeeeereeeseveo, 1

High (policy generally well received, but with
emphasis on INGIVIAUA! JUGGEMENL) .........ccivvriiviecssseeseseseeesesarsssessssesseessns

Average (policy followed for about 50% Of CASES) u.vereoreerresresoseereseesors
Low (policy followed for 10-40% OF CASES)...varmemrrreerereseeeeeeereoeeeeseeseseessoens

g b WM

Very low (policy generally ignorea) ... e eesceeeesresceresessesessses s s,

28. Please rate your level of agreement with each of the following statements:
(Circle one on each line)

Strongly  Somewhat Somewhat Strongly
Disagree DRisagree Neutral Agree Agree

A. | agree with and support my
hospital policy regarding
contrast agent exams. ........... 1 2 3 4 5

B. Documentation requirements
in my department for contrast
agents are reasonable.......... 1 2 3 4 5

29. How comfortable are you with your current knowiledge regarding use of
iodinated contrast agents?
(Circle one )

Very unComionable..........ccooieieereiiecee e eeeses s sreesoeseesasesssorns 1
Somewhat UNCOMIOMADIE. ... ..co et e 2
Neither uncomfortable nor comfortable........... 3
SOMEWHA COMTOMADIE........viv e e e eeeee e 4
VerY COMIOMADIE.......ceeeeersivee et eeeeresee s e s es s eeee 5

30. Does your department currently require that a contrast agent order form
be completed for all contrast agent exams, LOCA exams only, or neither?

(Circle one )

Yes, order form for all contrast agents...........ccooveeeeoveeeeeoeees e, 1
Yes, order form for LOCA'S ONY.....eeccceireeccrcerseenes e eeeeee e ssse s essesns 2
No contrast agent order form requUIred...........coovoeoeeeeoeeeeeeeeeeoeo 3

31. During the past six months, how often were you provided with
information regarding utilization or costs of LOCA’s and HOCA’s in the
department (eg, a profile of monthly LOCA and HOCA injections)?

(Circle one )

NBVET ... ettt s e oo eee st e e s eee e et ee et 1
ONICR ...ttt s aetesee e e e e e e e e et e 2
TWICE. ..o certsert e e e et e et et e e ee e e e ettt eeee et 3
L= Tt OO 4
MOre than three tIMES.......cc e et oo oo 5

Improving Use of Contrast Agents
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32.

33.

35.

36.

37.

During the

information regarding your individual utilization of LOCA's and HOCA’'s?

past six months, how often were you provided with

(Circle one)

N BV B ettt et sttt v e ssen e s eaeeensaesssmeesseasenemnesesmenessmememsanensnn s aameeen 1
L0 3 Lo O USROS 2
T i icieeres et e n e vt v et s snrbe e b etssmra s eme e et eeamannesaamneeeameraeanneesssmnseneens 3
THFEE LIMES ceei i crt et ittt bt s s eesseeneeseeeesseemseeeeaamsmneeneeeeeeasmessasammennenns 4
More Than three HIMES ...ttt ee b et aeieen s 5

During the past six months, how often were you provided with information
regarding rates of adverse reactions to contrast agents in the
department?

(Circle one)
Y SO O OO OSSNSO U SPOUSEURIUUIOUTSORUPOURT 1
OMICB et erercrtccaettee st e s e erasaareen sessanesssan b e bbb e va s s R e e are Fornerarne e sa b anen 2
TWICEL ... et e e et et n e st ss s s s abababaesa b e b ratatesestebasassnabesananans 3
THIEE HIMES...cii ittt rrrs e e s s e e s b e sanasnss smrennas 4
MOre than three HMES.......ci e e sesesraes cresmesessssensesssresess 5
When was the most recent time you participated in a departmental

meeting to

6 MONINS SO OF IE8S ...t e es s e e ess s sn e e nas
6 MONthS 10 ONE YEAIN AQ0.... .o ceeeeirerenrtsaseravnsaressavareres sresssnnesssnes
More than ONe YBAr A0 ... et asrenes st aasa s saasesr sy

How effective do you believe those meetings were in promoting adherence to

discuss policies and procedures for use of contrast agents?
(Circle one)

bW =

....................................................................................................

your hospital’s policy and procedures for use of contrast agents?

(Circle one)

Very INefECtiVe...... et e
SOMEWhAL INEECHIVE. .....oceeceeeecrrcteesereretteee s e s eeeeeesssareessseesneeessnmeesaaneesa

VEry ffECHVE. ...t v srebs s st esese s rere s

o
o
3
@
3
0
o
@
o
@
2
Z
o
PO RWN

Not applicable/Never MEL ... s s e ssss s ens

How satisfied are you with the level of input you have had regarding
departmental policy and procedure for use of contrast agents?

Very UNSatSfIEd. ..ot ss e ea vt a e s
Somewhat UNSatISTIEU. .........oociieeeee et eee et ee et ceeereeserrnssseseeensans
Neither unsatisfied NOT SAHSTIEU.........oooe e er e seerese s e es s rsmeesseens
Somewhat SEHSHIE. ........vvi i ececerees sorestrsresssseer s st esaeesaneenes

Very satisfied

{Circle one)

O Wh -

..................................................................................................
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Please read the hypothetical scenario below and answer the questions that
follow:

You are about to perform a brief, diagnostic procedure for a 45-year old, male inpatient
in your department. You have the clinical option of giving the patient an ora! drug X
shortly before the procedure. In the absence of taking drug X, the patient is certain
(100 percent probability) to experience nausea and moderate vomiting during the
procedure that would resolve without treatment. The diagnostic quality of the
procedure would not be compromised. No other clinical risks are associated with the
diagnostic procedure. By using drug X, the possibility of patient nausea and vomiting
during the procedure can be totally eliminated. No other clinical benefits are
associated with taking drug X, and drug X has no known side effects.

The hospital administration is attempting to decide whether to promote utilization of
drug X in these circumstances. The administration asks your opinion to assist in the
decision. Assume that if drug X is provided for these patients, the expenses will come
out of the hospital budget and less funding will be available for other purposes.

38.

39.

40.

What is the maximum dollar amount that the hospital should be willing
to pay to provide drug X for each patient?

ENTER DOLLAR AMOUNT:$

Imagine the scenario above is revised such that the probability of
patient nausea and moderate vomiting without drug X is 25 percent
instead of 100 percent. Now what is the maximum dollar amount that
the hospital should be willing to pay to provide drug X for each patient?

ENTER DOLLAR AMOUNT:$

What would you change about practice in your hospital regarding use of
iodinated contrast agents if you could?

Thank you very much. Please return this form as instructed on the cover.

Improving Use of Contrast Agents
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Appendix 6
SITE VISIT PROTOCOL

INTRODUCTION

I am working on a research study being conducted collaboratively by RAND and the New York State
Radiological Society. The purpose of the study is to understand the current state of practice
regarding contrast media and the role of practice guidelines for contrast media developed by the ACR
and other organizations in influencing attitudes, beliefs and practice behavior. These guidelines
suggest selective use of non-ionic contrast media for patients at low risk of an adverse reaction. The
study involves site visits with participating hospitals, surveys of radiology staff working at each
hospital and collection of documentation.

We are conducting a brief site visit at 9 Hospitals to understand local policies and procedures for use
of contrast media, any local efforts to implement clinical practice guidelines related to use of contrast
media, and to gain insight into the primary factors influencing the use of non-ionic and ionic contrast
media within the hospital.

A. CONTEXT (Department Chair, Radiology Administrator)

I'have a few brief questions about the structure of the department that will help us understand the
context in which efforts to monitor use of contrast media are taking place.

Hospital Challenges / Practice Environment

0. What are major challenges or initiatives facing the department in the last 2-3 years? Does this
include both internal departmental challenges and external challenges? How have these affected
the way radiology is practiced in the department? Has managed care played a major role?

1, What is the mix of patients served by the department? Or in other words, approximately what
proportion of patients seen in the department are Medicaid / Medicare / risk contracts /
uninsured?

2. How has the proportion of risk contracts / capitated patients changed over the past 2 - 3 years?

3. What sorts of pressure, if any, is there in the department to cut or constrain the cost of radiology
care? How has this changed over the past 2-3 years? What is the motivation for cutting costs?

Physician Practice Arrangements

4. How would you describe the staffing arrangement for radiologists and other clinical staff within
this hospital's radiology department? In other words, does the hospital provide admissions
priveleges to community radiologists who bill for their own services, hire radiologists as
salaried staff, or contract with radiologists to provide a fixed range of services? What is the
relationship with house staff in terms of providing services to patients?

Note: Some of the most common staffing arrangements are: (1) independent physicians, closed
staff model; (2) independent physicians, open staff model; (3) salaried physicians, closed staff
model; {4) hybrid model; (5) contractual model, physicians paid by capitation and hospital bills
third party payers for radiologists' services; (6) contractual model, physicians bill insurers for



10.

1.

12.

13.

14.

15.
16.

their services. Under contractual models, we need to know whether ancillary staff are employed
by radiology group or hospital and what services are included in the contract.

Are radjologists in your department part of a hospital-sponsored provider network that is
marketed to insurers?

Are all ancillary personnel salaried hospital employees?

Does the department contract with radiologists to provide services? If so, what types of services
are included in the contract? Does it include cost of drugs?

Do all radiologists in your department hold academic appointments? What percentage of their
time is typically spent providing direct clinical care versus teaching and supervision?

PRACTICE GUIDELINES / QUALITY ASSURANCE ACTIVITIES (Project
Liaison, Department Chair)

Does the departinent conduct or participate in formal quality assurance / quality improvement
activities? Is there a formal quality assurance committee within the department?

What types of quality assurance / quality improvement activities, if any, have been conducted in
the department during the past 2 - 3 years regarding use of contrast media? Were these formally
integrated into the depariment's other QA/QI activities or were they conducted separately? If
separately, why?

. PRACTICE BEHAVIOR REGARDING CONTRAST MEDIA EXAMS (Project

Liaison, Representative Clinical Staff)

Piease describe the roles of different types of personnel in selecting and administering contrast
agent exams within the department. Does this differ for IVP/Urography/CT/Other? (SHOW
WORKSHEET)

‘What proportion of all contrast media exams are LOCM? Does this differ for IV and intra-
arterial exams? On what do you base this estimate? (SHOW WORKSHEET)

What proportion of all contrast media exams are provided for inpatients versus outpatients?
POLICY AND PROCEDURES FOR CONTRAST MEDIA (Project Liaison,
Representative Clinical Staff)

Policy for Contrast Media Use

Does the department have written policy to guide the process of selecting and administering
contrast agents? If so, please describe the content and justification for this policy.

How was the policy formulated? Who was involved? What criteria were used?

What would you say is the objective of the department in adopting clinical practice gnidelines for
contrast media at this hospital?



17.

18.

19.

20.

21.

23.

24.

23.

26.

27.

Does local policy suggest the use of High Osmolar Contrast Media (HOCM) for patients at low
risk of an adverse reaction?

Procedures / Guideline Implementation Efforts

Are there written departmental procedures for selecting and administering contrast media in the
department? Please describe them.

Is there a standardized process in the department for obtaining information from patients
regarding potential risk factors for an adverse reaction to contrast media prior to the
examination? K so, who obtains this information and how?

Would you say departmental policy and procedures for contrast media are strictly followed, or
alternatively would you say that departmental staff retain considerable leeway? In other words,
would you say the departmental use of contrast media is more governed by formal rules and
procedures or informal ways of getting things done?

Are department personnel required to complete a form before contrast agents are administered?
Is this form completed for all patients regardless of the type of contrast agent received, or only if
1.OCM are to be provided?

- Approximately how often would you say these forms are completed according to departmental

policy? Why are they not completed? What do you think are the major barriers / obstacles to
filling them out?

Are you aware of any activities in the department to implement guidelines regarding use of
contrast media? If so, please describe these activities and why you believe they were
undertaken.

On a scale from 1 to 10, where 1 is "very passive” and 10 is "very aggressive"”, how would you
rate your department’s efforts to implement policy regarding contrast media use? Why do you
describe these efforts as passive or aggressive?

Clinical Risk Factors

Does the department explicitly define what clinical conditions render a patient at "low risk"
versus "high nsk” for an adverse reaction? What level of agreement do you think there is
among staff involved in selecting and administering contrast agents in the hospital on how to
define "low" and "high" risk? Have there been any departmental efforts to promote consensus
in how these are defined?

Informed Consent

Are any patients routinely informed about the risks and benefits associated with contrast media
prior to the examination? Is this accomplished verbally or in writing? Does this differ for IV
and intra-arterial contrast media exams? IF IN WRITING--REQUEST A COPY.

IF YES TO CONSENT: Does the consent process mention the alternatives of LOCM vs.
HOCM? Are patients provided an option to choose between HOCM or LOCM?



28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

POLICY COMPLIANCE (Project Liaison, Representative Clinical Staff)

How would you describe adherence to contrast media policy in your department? What do you
mean when you say adherence is “High/Average/Low “7 Why?

Do you believe the proportion of patients who receive LOCM out of all contrast media exams
can be used as a useful proxy for the level of adherence to departmental policy? If so, what
proportion of LOCM do you believe represents “high compliance” and what level really
indicates there is a problem with compliance? On what do you base this judgement? Do you
have any comments on the peer-reviewed articles that have been published indicating that only
between 15 - 40 percent of patients are at high risk of an adverse reaction?

ASK PROBING QUESTIONS TO UNDERSTAND WHY PEOPLE IN INSTITUTIONS
WITH 50-90% L.OCM SEEM TO THINK THEY ARE COMPLYING WITH
INSTITUTIONAL POLICY--IDENTIFY REASONS AND RELATIVE IMPORTANCE OF
EACH.

Do you agree with your department policy on contrast media? What level of support is there for
the policy within the department? Would you say there is consensus among staff regarding
which clinical conditions render a patient at high risk for an adverse reaction?

POLICY DEVELOPMENT (Project Liaison)

Was there a formal departmental process for developing and finalizing policies and procedures
regarding contrast agents? Can you describe this process, including who was involved and
what types of activities were undertaken?

Was there an active local review process or were externally developed policies and procedures
relied upon?

Is department policy for contrast media based on the ACR guidelines or guidelines developed by
other national organizations such as the UHC, ACC?

Have there been any changes within the past year in policies and procedures for contrast media?
If so, how were staff informed of these changes? PLEASE PROVIDE A COPY OF THESE
WRITTEN POLICIES AND PROCEDURES

Did staff have the opportunity to provide input regarding these revised policies and procedures?
If so, please describe.

Have you participated in any meetings during the past six months to discuss policies and
procedures for use of contrast agents? If so, would you describe what happened at the meeting,
and the usefulness of the meeting in promoting adherence to hospital policy? PLEASE
PROVIDE ANY DOCUMENTATION REGARDING THESE MEETINGS

EDUCATION, MONITORING AND FEEDBACK (Project Liaison)

Is there a reguiar departmental process for monitoring the (utilization /costs/adverse reactions) of
different types of contrast agents? If so, would you describe this process? Who is involved?

During the past six months how often were department personnel provided with information
regarding the utilization of LOCM and HOCM in the department? Were they provided with data

4



39.

40.

41.

42.

43.
44.
45.

46.

47.

48.

49.

50.

51.

regarding individual utilization? How was this information disseminated and to whom?
PLEASE PROVIDE COPIES OF ALL AVAIALABLE DOCUMENTATION.

How often were personnel provided with information regarding total costs or prices of contrast
media? How was this information disseminated and tc whom? PLEASE PROVIDE COPIES
OF ALL AVAILABLE DOCUMENTATION.

How often were personnel provided with data regarding rates of adverse reactions to contrast
agents in the department? How was this information disserinated and to whom? PLEASE
PROVIDE COPIES OF ALL AVAILABLE DOCUMENTATION.

To what degree have these contrast agent utilization and adverse reaction monitoring activities
improved adherence to hospital policy? Are there particular features that work particularly well
or badly? Do you have any particular recommendations for improvement?

DRUG PURCHASING DECISIONS / DRUG PRICES (Purchasing, Formulary)

How are pharmaceuticals such as contrast media purchased for the radiology department? Who
purchases them, and how often?

Which contrast media drugs listed on this sheet are used at this hospital? (SHOW LIST)
What prices do you pay for each of these drugs? (ASK THEM TO FILL OUT WORKSHEET)

Does your hospital purchase contrast media directly from the pharmaceutical manufacturer,
through a wholesaler, or through retailers?

Do you negotiate prices for contrast media and other drugs? Do you have an exclusive
arrangement with a single drug supplier to provide contrast media, or do you use multiple
brands? Does your hospital participate in a group purchasing arrangement?

Does your department have a formal policy of "automatic exchange of therapeutic alternativies”?
Are contrast agents included in under this policy?

What are the criteria for deciding which contrast media drugs to purchase, and how would you
rank these in terms of importance?

Are diagnostic radiology drugs included on any hospital formulary? Is there hospital formulary?
What is the process for deciding on formulary drugs? How does this compare with the process
for deciding which contrast agents to purchase?

What role does cost play in contrast agent purchasing decisions? How responsive would you
say your department has been over time to changes in prices for contrast agents?

How would you describe the level and type of communication between the contrast agent
purchaser and persons determining policy and procedures regarding contrast media, and persons
billing health insurers for contrast media. In other words, do contrast agent purchasing prices
and health insurance reimbursement policies have an impact on the local hospital policy
regarding utilization of LOCM versus HOCM?



52.

53.

54.

S53.

56.

57.

58.

59.

60.

61.
62.

63.

REIMBURSEMENT (Radiology Administrator, Purchasing, Formulary, Billing
and Coding)

Please describe the major types of insurance that patients who visit this department have.
(SHOW WORKSHEET WITH A BLANK BY MEDICARE, MEDICAID, FFS PRIVATE,
MANAGED CARE CAPITATICN, INDIGENT PATIENTS, ETC)

What impact, if any, do outside forces such as reimbursement policies by insurers for LOCM
have on the decisions regarding utilization of LOCM versus HOCM at this institution?

How do you bill third parties for contrast media procedures? What CPT or other billing codes
are used (if you know this information)? Under what circumstances, if any, do you submit bills
for LOCM to insurers? Does this differ for inpatients and outpatients? Private insurers versus
Medicare?

What proportion of these LOCM bills are separately reimbursed, if you know? By which
insurers are they reimbursed? Is the reimbursement sufficient to cover costs? Is this

information tracked and widely known in the department? Does the extent of reimbursement for
LOCM have any impact on utilization of contrast agents in the department?

PHARMACEUTICAL DETAILING (Radiology Administrator, Purchasing,
Formulary)

Does your hospital or department have an official policy on "detailing” (informational or
marketing contacts by pharmaceutical representatives)? Does this policy govern who detailers
may contact, when they may contact them, what types of information may be provided, etc?

Who in the department or hospital is typically contacted by contrast agent detailers?

How often do contrast media pharmaceutical company representatitives contact members of the
department regarding use of their products?

How are these contacts primarily made (phone, in-person visits to clinicians, in-person visits to
formulary committee, other) by these detailers and how often?

Has detailing activity noticably risen, dropped off or remained the same over the past 5-10 years
with respect to contrast agents? How about for other radiology drugs?

What sorts of information is presented by these detailers?

Do you have any comments on the value of these detailing contacts?

WRAP-UP / LESSONS LEARNED (All)

Overall, what would you say are the major influences on the decision to use LOCM vs. HOCM? Is this
true both at the indtvidual provider leve] and at the radiology department level?

. EXPERIENCES WITH MODEL PROTOCOL (Project Liaison)
64.

What were your major goals and objectives in implementing the Model Protocol? Or, what did you
hope to accomplish?



65.

66.
67.

68.
69.
70.

71.

What were your major challenges or barriers in implementing the Model Protocol for Contrast Media?
How well were you able 1o overcome them?

Overall, how successful were your efforts to implement the Model Protocol for Contrast Media?

What impact did implementing the Model Protocol have, if any, on costs, appropriateness of care,
patient outcomes and patient satisfaction?

What were the strengths and weaknesses of the guideline implementation approach taken in this project?
How useful do you think this approach would be for other areas of clinical practice?
Do you have any suggestions for improving on the approach employed by this study?

Were there any features of your hospital and/or radiclogy department that facilitated or hindered
implementation of the Model Protocol? If so, what are they?



Improving Use of Iodinated Contrast Media

Site Visit Protocol Tables

Number of Questions In Each Section of the Protocol and Associated Respondents

Sections #Questions Person(s) Responding

A 9 Dept Chair, Radiology Administrator

B 2 Project Liaison, Dept Chair

C 3 Project Liaison, Representative Clinical Staff

D 14 Project Liaison, Representative Clinical Staff

E 3 Project Liaison, Representative Clinical Staff

F Project Liaison

G Project Liaison

H 10 Purchasing, Formulary

I 4 Radiology Administrator, Purchasing, Formulary, Billing
& Coding

J 7 Radiology Administrator, Purchasing, Formulary

K 1 All

L 8 Project Lizison

Number of Questions Currently Asked of Each Respondent Type

Staff Type # Questions Sections

Project Liaison 33 B.C.D.EF,G, LK
Department Chair 13 A,BK

Radiology Administrator 21 ALTK

Formulary 22 H,IJ. K
Representative Clinical Staff 21 C.D.EK

Coding & Billing 5 LK

Purchasing 22 H,I.J,K
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