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Executive Summary

INTRODUCTION

The Stroke Outcomes Conference served as a showcase for sentinel findings from the Post-Stroke Rehabilitation Outcomes Project (PSROP) and encouraged participants to explore how study findings could contribute to additional research, practice implications, and policy implications.  Over 20 publications from the PSROP have appeared in the peer-reviewed literature, including 12 articles in the Archives of Physical Medicine and Rehabilitation Supplement, December 2005.  This Supplement was provided to each conference participant. 

PSROP used a Practice-Based Evidence (PBE) approach to Clinical Practice Improvement (CPI).  The goal of this observational cohort research methodology was to determine the optimal type, intensity, and duration of rehabilitation treatments for post-stroke patients that are associated with better rehabilitation outcomes, while controlling for severity of illness, patient factors, and process variables.  It harnessed natural variation in practice in seven participating facilities.  1,161 patients from six US and 130 patients from two New Zealand inpatient rehabilitation facilities participated in the study.  

MEETING GOALS

1. Disseminate findings from the Post-Stroke Rehabilitation Outcomes Project (PSROP).

2. Identify implications of PSROP findings for stroke rehabilitation practice, policy, research, quality indicators, and accreditation standards.  

3. Lay the groundwork for a utilization and implementation strategy including the development of a predictive validity study.

4. Support an international study that combines patient data from the PSROP and the Collaborative Evaluation of Rehabilitation In Stroke across Europe (CERISE).

5. Demonstrate how rehabilitation (and other health services) can benefit from research methods that are an alternative or a complement to the randomized controlled trial as the leading research paradigm in bio-medical and clinical research.

6. Increase awareness and interest among funding sources about opportunities for future research, dissemination, and utilization.

KEY CONFERENCE RECOMMENDATIONS

Continued Analysis of PSROP Database

· Describe findings in terms of “association” and not “causality.” 
· Describe the patient population who receive more functionally complex therapy in greater detail. To do this, we must first define ‘functionally complex therapy.’  Current regression models use amounts of time in specified activities; we need to define thresholds for amount of time spent in complex therapy – any time, minimum two hours, etc.
· Analyze interventions within activities to help us better understand therapy-specific intervention components within each activity.
· Analyze PSROP data to determine if a sampling of point-of-care documentation forms, e.g., take every fourth encounter, gives the same information [multiplied by 4] as data contained in all the forms to determine if an implementation study would require the same amount of documentation.
· Examine psychosocial factors more carefully.  Include potentially motivating factors, such as family complexity and social support.  Look at patients with perception deficits separately form those without perception deficits.
· The therapist workgroup suggested using the term “more complex treatment” or “more functionally complex treatment” instead of “more aggressive treatment” would better describe rehabilitation services.
Additional Research Implications / Suggestions
· Allocate funding for an implementation study of PSROP findings.
· Conduct multi-setting studies that include inpatient rehabilitation facility (IRF), long-term acute care (LTAC), and skilled nursing facility (SNF) patients.
· Develop a portfolio for measures of impairments that are more descriptive than the Functional Independence Measure (FIM).  The therapy workgroup felt that the FIM does not reflect a patient’s true functional status; a standard functional assessment tool would facilitate measures of  level of function and progress.
· Use randomized control trials to test and determine predictive validity of findings.
· Include a consistent measure of stroke severity, e.g., NIH Stroke Scale.  CMGs are a measure of disability severity, not stroke severity.  The NIH Stroke Scale used frequently, e.g., daily, could help measure and control for natural recovery.
Practice Implications


(
Initiate high-level therapy interventions early in the rehabilitation process, even for low-


level functioning patients.


(
Make more frequent use of atypical antipsychotic medicines for patients who may have 


agitation or nighttime confusion.


(
Physicians can feel more comfortable using narcotic analgesics.

Policy Implications
· Form coalitions with organizations to facilitate CMS and other payers to fund earlier rehabilitation.
SUMMARY OF CONFERENCE PRESENTATIONS 

Introduction to Stroke Outcomes Conference (G DeJong)

Dr. Edward Healton, Medical Director at NRH, joined Dr. Gerben DeJong in welcoming conference participants to this dissemination conference and acknowledged the many contributions of facilities that participated in the Post-Stroke Rehabilitation Outcomes Project.

Participating facilities:

· The National Rehabilitation Hospital

· The University of Pennsylvania Medical Center

· LDS Hospital Rehab Center

· Legacy Health System

· Loma Linda University Medical Center

· Stanford University Hospital

· Wellington/Kenepuru Hospitals

The U.S. Army & Materiel Command and the National Rehabilitation Hospital Development Office provided funding for this working conference.  Staff support was provided by the NRH Development Office, the NRH Research team, and ISIS-ICOR.

The conference began with an introduction of research methodologies used in the PSROP, provided details about the sentinel findings, and most importantly, set the stage for continued research, practice, and policy, implications, and international collaborations.  Conference organizers will produce a report outlining recommendations for major stakeholder groups: providers, funders & policy makers.  We will work together on subsequent data analyses and publications, and decide how to plan and implement a predictive validity study. 

Going Beyond the Holy Grail of the RCT (S Horn)
The PSROP uses the approach of Practice-Based Evidence (PBE) within a Clinical Practice Improvement (CPI) design.  The PBE/CPI study methodology provides a naturalistic view of rehabilitation practice by examining what happens in the process of care and allows us to disassemble the components to determine how and to what degree each component contributes to outcomes.  Most previous studies have looked at post-stroke rehabilitation in the aggregate without disassembling the components to determine which specific components contribute to the outcome.  Clinical Practice Improvement methodology allows the data to suggest what processes work best for specific types of patients in order to improve the level of care for patients by providing practice-based evidence.

A PBE-CPI study is non-experimental, inclusive, and pragmatic in that it follows the outcomes of treatments prescribed to patient populations undergoing routine care.  It can study simultaneously outcomes of a large variety of treatments and ask complex questions regarding treatment sequence effects and conditional effectiveness.  

Unlike the randomized controlled trial, PBE-CPI bases its approach on local clinical knowledge to connect outcomes with detailed process steps.  PBE-CPI data allow an investigation of the effectiveness of treatment combinations on outcomes while controlling for patient differences.  It also permits a discovery of practices associated with better functional and clinical outcomes at lower cost.

PSROP Taxonomy, Methods and Baseline Results (J Gassaway)

The PBE approach used in the PSROP exemplified participatory action research.  It assembled a clinical practice team (CPT), which included physicians, physical and occupational therapists, speech and language pathologists, nurses, social workers, psychologists, and recreational therapists (direct care providers) from each participating facility to develop the study design, define variables, and provide clinical expertise to the analysis process.  

The global study questions were:

1. Which patient characteristics are associated with improved post-stroke outcomes?

2. Controlling for patient characteristics, which treatment interventions or combinations are associated with improved outcomes?

3. What is the optimal intensity and duration of various post-stroke treatment interventions?

The clinical practice team determined relevant outcomes: change in FIM score, discharge FIM score, change in severity of illness, discharge severity of illness, discharge disposition, mortality, repeat stroke, deep vein thrombosis, anemia, pulmonary embolism, falls, pneumonia, and mental disorders.  Patient variables included age, gender, race, payer source, type and side of stroke, stoke location, admission FIM (total, motor, cognitive), case-mix group (CMG), admission severity of illness, acute care hospital length of stay (LOS), and date/time of stroke symptom onset.  The main process variables were rehabilitation LOS, medications, nutritional process, pain management, time to first rehabilitation, oxygen use, specific therapy activities and interventions, and the intensity, frequency, and duration of therapy interventions.

Approximately 200 patients from each of the six US sites were admitted consecutively during the data collection period (March 2001-March 2003).  Two data collection methods were used.  The first was point-of-care documentation.  Clinicians were trained to complete point-of-care documentation forms (developed by the clinicians themselves) for each therapy session, nursing shift, and interaction/assessment for each study patient.   The second data collection method was post discharge chart review.  Data abstractors reviewed chart documentation for Comprehensive Severity Index (CSI) and other patient, process, and outcome variables.

Analytical approaches included bivariate analysis, Pearson and Spearman correlation, and multiple regression analysis.  Clinical experts from the CPT participated iteratively in the analysis process by suggesting ways to aggregate and explore the data.  They also provided clinical advice about how to interpret study findings.  

Major Findings

· Significant site variation was found in many patient variables: race, payer, stroke risk factors, type and side of stoke, FIM scores, severity of illness, and CMG.

· Significant site variation also was seen in process variables:  rehabilitation LOS, PT intensity, OT intensity, SLP intensity, tube feeding use, and medication use.

· When time spent in specific therapy activities per day (rather than total time spent per day by a therapist type) was allowed to enter regression equations, the explanatory power to predict specific outcomes increased. 

Implications / Next Steps


(
Additional analyses of PSROP database are warranted.


(
Findings should be put into practice and studied in an implementation project.

The Leap-Frog Hypothesis:  Is Early and More Aggressive Therapy Better? (B Conroy)

A major consistent finding throughout PSROP analysis was the association of early and more functionally complex treatments with improved outcomes.  Examples include earlier engagement in neurodevelopmental activities, earlier use of psychotropic medications, earlier engagement in upright activities, and earlier use of gait activities.  A more detailed description of findings within specific disciplines can be found in the workgroup summaries below.

Analysis outputs were shared to demonstrate the complexity of regression analyses that control for many patient and process variables.  The Clinical Practice Team was challenged to suggest analyses that would disprove specific findings, e.g., how more gait training in the first three hours of physical therapy was associated with more improvement in functional FIM or use of opioid medication was associated with better outcomes.  However, the findings of early use of more functionally complex treatments were consistent throughout analyses that included challenges from the Clinical Team. 

Major Findings 
· More time in high-level therapy activities in the first 3 or 4 hours of rehabilitation therapy, e.g., more gait for low-level ambulators (FIM walk score = 1 on admission) was associated with greater likelihood of higher discharge FIM walk score and of being discharged to home

· Use of opioid analgesics was associated with better outcomes

· Use of antipsychotic and/or antidepressant medications associated with better functional outcomes.
Practice Implications


(
Get patients into upright, gait training situations as early as possible.


(
Make more frequent use of atypical antipsychotic medicines for patients who may have 


agitation or nighttime confusion


(
Physicians can feel more comfortable using narcotic analgesics

(
Physicians change style of documentation to portray education and counseling 
components rather than just physical assessments, e.g., BP and diabetes are controlled
Next Steps


(
Determine predictive validity of findings: implement PSROP findings and evaluate 


whether outcomes observed are those predicted

Panel Commentary and Group Discussion – Dromerick and Roth/Siebens/Ellis.  
WORKGROUP PRESENTATIONS AND DISCUSSION

Conference participants self-selected one of two workgroups to discuss specific PSROP findings, especially whether earlier and more aggressive treatment is better, and recommendations for practice, policy, and research.  Each workgroup presentation is summarized below.

Physical and Occupational Therapy (N Latham & L Richards)

Findings 

· More functionally complex therapy earlier in the rehabilitation process is associated with better functional recovery, even for patients with low admission FIM scores.  Gait activities initiated within the first three hours for patients admitted at FIM walk level 1 were associated with greater likelihood of attaining FIM walk level 4 or higher on discharge and to be discharged to home.
· Over 80% of PSROP patients were discharged to the community, however, the majority of them received no community mobility training.
· OTs spend much time in Basic Activities of Daily Living (BADLs) and upper extremity (UE) control and very little time in higher-level intervention activities.
· There is no significant difference in mean time spent on UE dressing and UE control.
Additional Analyses Suggested for PSROP Data 

· Describe the patient populations who receive more functionally complex therapy in greater detail. To do this, we must first define ‘functionally complex therapy.’  Current regression models use amounts of time spent in specific activities in blocks of therapy after admission; we need to define thresholds for amount of time spent in complex therapy – any time, minimum two hours, etc.  Patient factors to allow to enter in these analyses include cognitive impairment, aphasia, height/weight, family support, etc.
· Analyze interventions within activities to help better understand therapy-specific intervention components within each activity. Conduct additional analyses of incremental interventions.
· Determine if patients who received less functionally complex treatments were admitted on Fridays.
· Analyze the data to determine if a sampling of POC forms, e.g., take every fourth encounter, gives the same information [multiplied by 4] as data contained in all the forms to determine if an implementation study would require the same amount of documentation.
· Analyze psychological factors in PSROP more carefully.
· Determine if the definition of OT community mobility training could explain why this OT activity was used so seldom?
Notes: 

a. Current regression analyses allowed many patient variables to enter the models, but they were not significant in predicting specified outcomes.  These patient variables include: lesion location, stroke location and type (hemorrhagic vs. ischemic), aphasia, cognitive impairment, height/weight, race, age, etc.
b. Type of therapist (aide, PTA, etc.) was examined but much data were missing.  Also, analyses were performed at the patient level in blocks of therapy time; several different types of therapists can treat individual patients.  To examine therapy provider type we would have to consider session-level analyses rather than blocks of 3 or 4 hours of therapy.
New and Additional Studies
· Include persons with stroke in long-term acute care and SNF facilities.
Develop a portfolio for measures of impairments that are more descriptive than the Functional Independence Measure (FIM).  The therapy workgroup felt that the FIM does not reflect a patient’s true functional status; a standard functional assessment tool would facilitate measures of  level of function and progress.  
· How do PT and OT influence longer term functional and participation outcomes?
· Do facility resources (supplies, equipment, staffing) affect choice of therapy?
· How can an OT restore impairment function vs. teaching compensatory techniques with constraints in the length of stay? 
Implications for practice and policy including accreditation

· Medicare and policymakers use FIM as standard measure of function.  A better tool could, and should, be developed.
Speech and Language Pathology (B Hatfield)
Findings 

· There is a greater likelihood of a better outcome when mid-level and cognitive linguistically complex activities (including high-level problem solving) are done in the first three-hours of treatment.
Additional Analysis of PSROP Data 

(
Examine aphasia, dysphagia, and dysarthria for associations with outcomes. Implications for practice and policy including accreditation

(
Patients with low linguistic ability on admission appear to benefit from high-level tasks 


early in treatment; may need more cueing/assistance to complete tasks
Next steps

(
Correlate findings with standardized test scores for admission and discharge.
Timing of Initiation of Rehabilitation after Stroke (D Ryser & R Smout)

Findings 

· Earlier transfer to rehabilitation is associated with better discharge function (for moderate (CMG 104-107) and severe stroke (CMG 108-114)) and a shorter LOS (for moderate stroke).
· Earlier transfer is not the largest determinant of functional outcome but it is the one, beside rehabilitation LOS that can be modified.
The severe stroke group had the strongest association between earlier transfer and better outcomes, suggesting that early rehabilitation transfer does not harm the injured brain.
Additional Analysis of PSROP Data 

· Analyze ischemic stoke patients separately from hemorrhagic stroke patients. Perhaps ischemic stroke patients do not need diagnostics typically obtained in acute care.

· Identify patients with specific comorbidities that may benefit from earlier admission to rehabilitation.  

· Examine Elliot Roth’s study about what contributes to time from onset of stroke symptoms to rehabilitation and replicate with PSROP data if possible. [where is this study published?  We need to see it.]

Implications for practice and policy including accreditation

· Form coalitions with organizations to encourage insurance companies to facilitate earlier admission.
· Push for legislative change that would allow rehabilitation providers to admit patients directly from the ER without reimbursement penalization.
· Bring ambulatory rehabilitation teams into stroke units.
Nursing – Going Beyond the Commode (L Sims & R Hill)
Findings 

· More RN analyses of functional ability and more RN discharge planning time are associated with shorter lengths of stay.
· More time spent on RN activity of community reentry is associated with longer lengths of stay.
Additional Analysis of PSROP Data 

· Examine the amount of time spent in specific nursing activities and how this relates to outcomes.  Establish a nursing “block” of time similar to the approach used with therapists
· Examine the number of times nurses bring an issue to a doctor’s attention.  Many nurses did not include this in the team process but we could look on the MD forms to see the amount of time spent in nursing discussion.
New and Additional Studies

· Determine if nursing interventions, especially education, are related to better six-month outcomes.
· Obtain a better understanding of which nursing practices affect outcomes.  Much of the nurse’s time is consumed by tasks that do not impact the outcomes we studied.
· Capture the “out of bed” time spent sitting up.
· Improve methods of collecting nursing data.
Implications for practice and policy including accreditation

· Nursing could become involved in initial ongoing assessment processes such as dysphagia screening traditionally done by therapists.  Nurses would continue to monitor status throughout the stay.
· Make efforts to obtain funding to work with patients after they are discharged.

Exploration of Medication Use and Outcomes (B Conroy)

Findings 

· Opioid narcotic use was associated with better outcomes.
· Antipsychotic and/or antidepressant medication use was associated with better functional outcomes.
· SSRI use was associated with better functional outcomes (the newer SSRIs are better than the older SSRIs)
Additional Analysis of PSROP Data 

(
Examine the affect of fatigue the day following hypnotics.
· Examine how age and use of narcotics are associated with the occurrence of falls.
· Examine how opioid timing and dosing are associated with the pain scale.  Are there associations with use patterns?  What kind of pain is treated with opioids?  Does site variation continue when combined with use patterns?
· Add timing to the Zyprexia analyses.
· Examine behavior changes relative to the start and stop of neurostimulant use. Are poorer outcomes associated with patients who need neurostimulants from the onset (belief that they won’t get better)?
Enteral Nutrition as a Rehabilitation Outcome (D Gines & R James) 

Findings


· Patients who were tube fed had better outcomes (including patients with pneumonia).  Tube feeding patients may allow time for adequate nutrition.  Patients may rush their meals because therapy or other interventions take precedence.  
· There was significant site variation in enteral feeding support and in monitoring nutritional status.
Additional Analysis of PSROP Data 

· Associate behaviors, tube feeding practice (yes/no), and medication use (ativan vs. anxiolytics) with specified outcomes.
· Distinguish between types of feeding tubes used. 
· Determine if each site had a stroke visitor program.
· Examine BUN/creatinine to determine hydration status.
· Examine the effect of tube feeding in combination with SLP/Nursing therapeutic feeding.
New and Additional Studies

· Explore differences in nutritional intake for comparable patients who do and do not receive tube feeding by collecting complete intake data.
· Explore causes of aspiration to assess the association of tube feeding and pneumonia.  Include oral care details because the bacterial source for most aspiration pneumonia is saliva.
Implications for practice and policy including accreditation

· Encourage each rehabilitation unit to have their own protocol for nutrition management.  Enforce routine monitoring of nutrition status (weight, intake, tolerance, labs per unit protocol).
· Increase staff training/recognition of the importance of nutrition as a rehabilitation therapy.
· Ensure that prescribed diets fit the ability of the patient to eat thereby ensuring the reaching of goals (including kcal counts) or early supplementation of PO (TF or other) if goals not met.
SUMMARY OF CONFERENCE PRESENTATIONS: INTERNATIONAL STUDIES

Stroke Rehabilitation Practice in New Zealand and the United States (H McNaughton) 

The CERISE Study (K Putman)

A detailed analysis was performed on the comparison of recovery between the PSROP six US-centers and the two centers in New-Zealand (NZ).   NZ patients were older, less independent, and more likely to live alone prior to stroke compared to US patients. On admission, US patients were more severely disabled compared to NZ patients. 

Structure and processes of care were compared also. The average length of stay of US patients was significantly shorter compared to NZ patients but they received more therapy (in total hours).  Significant differences were not seen on the total FIM score but discharge disposition was more likely to be home for US patients.  The question on long-term efficiency remains unanswered as long-term comparison is yet to be done. 

The Collaborative Evaluation of Rehabilitation In Stroke across Europe study - CERISE (2002 and 2006) focused on the comparison of functional and motor outcome between five stroke rehabilitation units (SRU) in four countries. Case-mix differences on admission were found between the SRUs and were explained partly by different appraisals of clinical characteristics of the patients. Also non-clinical patient characteristics and factors related to referring networks determined who was admitted to the SRU. After controlling for case-mix, significant differences in motor and functional recovery were found between the SRUs. Large differences were found for average time stroke patients spent in therapy. The proportion of time occupational therapists and physiotherapists spent on direct patient care was very different between the SRUs. One of the underlying reasons was found in the amount of time spent on administration, team conferences, and ward rounds. Content of individual OT and PT sessions was also studied but only few differences between units were found. It is likely that the differences in recovery between SRUs are linked with differences in process of care rather than with differences in clinical interventions.

Need for international research

Stroke rehabilitation services are embedded in health care systems, creating contextual constraints with various (dis)incentives, which vary across countries. SRUs organize their services to provide the best possible care within these constraints. Therefore, much variation in the organization of inpatient care can be expected between countries. This makes an international, straightforward comparison on outcome difficult. On the other hand, these variations create an opportunity to study organizational issues in relation to functional and motor outcome. 

International comparison needs to be taken further than outcome comparison at discharge. Long-term effects of treatment in specialized stroke units are studied frequently by measuring outcome 2 to 10 years after stroke onset. Differences in outcome between groups of patients are attributed to differences in treatments during the post-acute period. However, supporting services during the period between discharge and the time of outcome measures are not documented. Consequently, interpretation can be biased because of the unknown input of services in the post-discharge period. 

In the PSROP study, the Clinical Practice Improvement approach (CPI) enabled examination of patient characteristics, processes of care, and outcome measurements simultaneously. This comprehensive measurement framework provided a basis for meaningful analyses of associations between process and outcome, controlling for patient differences. The CPI methodology can offer a solution for a context sensitive approach in international comparison. One step has already been made in the form of concrete collaboration between the PSROP-study and CERISE-study.  Both databases are combined enabling analysis of the effect of structure and process of care on functional outcome in a larger sample and to acquire new insights on the interactions between these elements in the care process. 

Panel Commentary and Group Discussion – Brandstater. 
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