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Background:  

Chronic illness is a large and growing problem in the United States. Critics contend that many patients with chronic illness do not receive appropriate care because the health care system is oriented toward acute problems. Organizations may need to redesign their practices to do a better job of taking care of patients with chronic illness.  National surveys show care is sub-optimal, and there are many specific interventions that have been shown to improve some aspect of care.
( 

Objective: 

Our evalutation was designed to assess the impact of organizations' participation in quality improvement collaboratives that helped them implement the Chronic Care Model (CCM).

Intervention: 

Organizations volunteered and paid a fee to learn how to improve their care for a specific chronic illness using Institute for Healthcare Improvement collaborative methods. In periodic meetings, teams from many organizations worked with process improvement coaches promoting PDSA rapid cycle change methods, chronic care model experts, clinical experts with suggestions for specific disease measures, aims and methods for achieving them, and other organizations in the collaborative. They used these ideas to work on their own specific problems through the year with help from the faculty and shared ideas from other organizations in the collaborative, 
  

The CCM was developed by Wagner and colleagues at Improving Chronic Illness Care to offer an alternative approach to treating chronic illness.  It is an evidence based framework which integrates systemic support to improve provider preparation for encounters and informed patient self-management.
 The CCM is attractive and plausible, but its effectiveness has not been adequately tested.

Intervention targets: 

Our evaluation addressed four research questions:

 Did the Collaborative induce positive change in systems?

 Did adopting the CCM improve process of care, patient self-management and outcomes?

 What did participation and implementation cost?

 What factors were associated with success?

Settings: 

In three collaboratives designed to improve care for Diabetes, CHF, Asthma and Depression, 74 organizations were suitable for evaluation.  Of these, we evaluated 30 fully participating and 12 partially participating organizations including hospitals, health plans, VA sites, clinics in physician networks and Bureau of Primary Health Care clinics. We gathered survey and chart data from 2,032 intervention patients, 1,837 controls, and 681 staff.

Measures: 

We studied five main classes of measures:  1. Categorized change activities of the organization based on the monthly progress reports; 2. Staff attitudes and assessments of organization and team structure and achievements based on survey; 3. Technical process and outcome quality indicators based on the medical record; 4. Self-reported satisfaction, communication, knowledge, behavior and health outcomes based on patient phone surveys
; 5. Costs of participation and change obtained from monthly progress reports, collaborative attendance data and team leader interviews.

Study design and choice of control groups:  

Organizations were told by the collaborative to pick a pilot intervention group of 100-300 patients on which to develop and test their new methods.  This was typically the patients in one clinic, or of one group of doctors in a network.  We asked organizations to pick a control group internal to the same organization that was similar to the pilot group (another clinic) but would not be immediately effected.  In measures from the medical record, we compared changes over time in the pilot group with changes in the control group.  For the patient surveys, we only had "after” data and just compared pilots and controls.  Some of the information was logically only available in the pilot site (e.g., what they did in response to the collaborative, what it cost them to do so, whether they thought the intervention was a success).  

Analytic approach 

We used hierarchical regression for process and outcome measures with patients nested within sites, comparing intervention patients to comparison group patients. For some measures collected only in intervention sites, we regressed measures of downstream success on staff attitudes and activities in the intervention sites.

Results
Organizations averaged over 30 systemic changes through the year, and 79% maintained their changes and spread them within the organization afterwards. Quality of care, patient knowledge and communication with providers improved significantly more for intervention patients than controls. Impacts on patient outcomes were mixed, with heart disease risk factors improving for patients with diabetes, readmissions reduced for patients with CHF, and health related quality of life improving for children with asthma.  However, many other outcome measures were not significantly improved. Participation costs averaged $140,000 per site.  Detailed effects on what organization did and on process and outcomes are given in 10 of the 15 published and accepted papers (the other 5 are methodological). For abstracts of these and of other not yet accepted papers, see http://www.rand.org/health/ICICE/findings.html 

Conclusions re study strengths, limitations, and lessons to be learned
The collaborative improvement methodology advocated making changes first on a pilot group at one site.  This was helpful in finding suitable control sites that would not be contaminated by the intervention.  By collecting data, some overlapping, from many distinct sources, we were able to study multiple aspects of process and outcomes, and cross-validate and fill holes in the data from any one source.   We had the resources to collect high quality measures from medical records.  We generally had good cooperation from participating sites. 

Most CCM interventions are at the system or organizational level, so a usefully randomized design would have required randomization of organizations as well as of sites, physicians.   Randomization of patients may not be feasible without artificially disrupting their care. With a limited number of organizations, randomizing them is unbiased but results are not precise if there is substantial variation in improvement across organizations independently of the intervention.  Moreover, the primary goal of participating organizations was to improve care, not to be research subjects. As a result, we could not require them to randomize or otherwise carry out the intervention in ways that might have improved the science.   One resulting problem for dissemination of results is that the clinical journals where one might hope to publish for impact are used to patient level clinical trials, where randomization and strict protocols are the norm.

We were unable to use the tremendous variation in sites, and the activities they undertook to figure out what factors were associated with success at the site level.  With only 30 sites available to measure patient success, and hundreds of possible explanatory variables, we can not use statistical methods to say which of these variables were the key.

The evaluation was an independent and scientific proof of concept of the collaborative method of disseminating the CCM, and of the value of the CCM in improving chronic illness care.  Overall in these collaboratives, the participating sites made numerous changes to their systems, and many technical process items and measures of patient outcomes improved significantly. 

Conclusions re improving the science base for QII evaluation research

We need to make evaluation studies more rigorous and more efficient.  Randomized trials have high internal validity, but randomization at the patient level is generally neither feasible nor sufficient in complex organizational interventions.  So, we need to insure that the biases that randomization can prevent are minimized and understood. Care must be taken to ensure control groups are as like intervention groups as possible, and we need to do adequate testing for hidden biases.  For example, we can perform tests of various kinds of selection bias by collecting information on those not participating in the intervention  and comparing it to data from participants.  Example of such tests for the bias from organizations agreeing to be evaluated, of volunteering sites and team member within sites, are given in http://www.rand.org/pubs/working_papers/2005/RAND_WR269.pdf.  Control groups are vital to ensure that observed changes are due to the evaluation, and not secular trends.  Control groups may be less invested in the intervention, and may need to be offered strong benefits from participation in ways that will not artificially induce positive changes.   If intervention sites get extra money to carry out the new system, we should keep track of it in cost-of-intervention studies, but do not have to compensate the controls, who are supposed to be represent the hypothetical world with no intervention.

Because many outcomes are stable over time, before and after designs are more powerful than simple after designs.  For the types of data that can not be gather retrospectively, this means that evaluators have to be given a head start on the intervention to have time to enroll sites, and get consent for the baseline interviews they need. For external validity, it is better to have all or most of those in the intervention participate in the evaluation. To get early sign-on of all participating organizations,  evaluation planning, and carrots and sticks by the funder of the intervention/evaluation are generally needed.

The ICICE had many useful results, but the need for high quality evaluations of quality improvement interventions continues.  To keep learning, we have to figure out how to reduce the costs of evaluation. One area that seemed particularly inefficient was the multi-site IRB and consent procedures.  While peer review and IRB approval are vital safe-guards to ensure the potential gains of research come from minimal risk to subjects, we need to find better ways for dealing with multiple sites and quality improvement research consent.  We had to recruit sites to participate in the evaluation, work with them to get through their IRBs, obtain patient consent to be a part of quality improvement.  While better health care organizations are continually doing their own quality improvement without much difficulty, if the results are to be shared with others, more stringent human subject protection requirements come into play.  Some sites were more used to clinical trials, and either would not participate and needed a lot of expensive persuasion to accept our non-randomized designs. Journal editors and reviewers also need experience and education to understand that quality improvement research particularly of complex organizational changes is important and has its own criteria for scientific rigor that differs from that of clinical trials.

There was an enormous range of consent requirements for patient contact, with some sites viewing our patient surveys as part of quality improvement, letting us consent patients after contacting them, while other sites required written consent to release contact information to us.  The more rigorous contact requirements take a toll on both finances and scientific rigor. When we were able to contact patients directly, cooperation rates were 85%. But, if sites had to contact patients first to obtain oral or written consent for us to call them, cooperation rates were 61% and 39% respectively. So it would be much more efficient to run studies in sites that had prior patient approval for quality improvement research.

A second area for economy is the chart review.  To achieve good quality standardized results from paper medical records, we need to either have the same abstractors do all the abstractions (which involves either lots of travel or copying), or extensively train local abstractors.  If instead, quality could be measured by computer programs that run on every sites electronic medical records, the marginal costs of collecting quality information on additional patients would be very small.

Although quality improvement interventions are an investment in future process and outcome of care, we don’t want to wait to learn useful lessons or bear the expense of long evaluations.  We can estimate long run health impact by the use of risk factors such as cholesterol levels or glycosylated hemoglobin as a proxy for future heart disease or vascular complications. Also, we can extend the evaluation beyond the initial period at reasonable cost by low intensity follow-up such as periodic phone calls to assess how quality improvements are maintained or spread.
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