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I. 
Executive Summary

BACKGROUND & PURPOSE: Keeping up with the rapid pace of change in the healthcare system and the development of technology has dictated that clinicians learn about ways to improve quality of care over the course of their careers. Yet there has been little study of the association between the process of rehabilitation education and quality care. The objective of this study is to measure the utilization of web-based rehabilitation research training by measuring short- and mid-term impacts on knowledge and attitudes of clinicians. In particular, this study examines the effect of a web-based training (WBT) program on clinician knowledge of manual wheelchair technology, and attitudes towards practice for professionals recommending seating and wheeled mobility equipment. Furthermore, building on our previous work we compare the effectiveness of a two-day traditional continuing education (TCE) program and a WBT program.

METHODS: A web-based training (WBT) intervention tailored for clinicians responsible for recommending manual wheelchair technologies was designed synthesizing “best practice” and “state of the science” research literature pertaining to seating and mobility for manual wheelchair users. A pretest-post test design with control group was employed using a convenience sample (39 WBT, 28 Control). Two measures designed to detect change in clinical knowledge, and attitudes were administered before, after and 6 months following the intervention. The control group completed the knowledge measure at time of initial contact, and 6 months later. Historical data with a sample of 89 TCE subjects were used to compare the effectiveness of delivery methods (traditional vs. web based training).

RESULTS: A significant improvement in Knowledge scores was seen immediately after and 6 months following WBT. Changes in Knowledge scores over time were different in the WBT group compared to the TCE group (p= .000, partial eta2 = .060) indicating that the two training methods did not result in similar changes in Knowledge scores. However, both had a net result of increased Knowledge scores. Between group differences were significant for pretest (p=.009) and posttest (p=.011) but not follow-up. There was no interaction between changes in attitude across groups for the Confidence, Independence and Leadership domains. The lack of an interaction indicates that attitude changes were similar across training methods indicating WBT as an equally effective means of training. The WBT group reported greater feelings of Independence and Leadership but no change in Confidence or Resourcefulness.
CONCLUSIONS: WBT resulted in positive changes in Knowledge over time. WBT also had a positive impact on the attitude domains of Independence and Leadership. Comparison between WBT and TCE indicated that both offer comparable benefits but the TCE had a little greater impact on attitude changes. Overall, evidence suggests that WBT has utility as a knowledge transfer mechanism.
II. Introduction

The literature provides little guidance to identify the most effective way to train professionals and limited evidence about whether or not training has an effect on practice patterns or patient outcomes. This Knowledge Transfer Model project explored the effectiveness of a web-based training program (WBT) on knowledge and attitudes of professionals responsible for recommending manual wheelchairs for individuals with mobility impairments.

Training is an important aspect of all Rehabilitation Engineering Research Centers (RERCs). Educational programs are a common way used to disseminate knowledge acquired through research. A challenge faced by RERCs is the incorporation of research results into clinical practice. Results of rehabilitation research often do not reach frontline professionals to influence practice patterns and client/patient outcomes. Since RERCs are focused on a specific area of rehabilitation research, centers are challenged to train clinicians and other stakeholders about the current state of science with the intent that new knowledge and skills will result in improved clinical outcomes. 

This research project (RUSH-WBT) extends the Mobility RERCs dissemination and training activities to include the study of utilization of rehabilitation research training. RUSH-WBT accomplishes this by measuring short- and mid-term impacts on knowledge and attitudes of clinicians who prescribe wheeled mobility. 

A substantial deliverable from our previous RUA project (RUSH-TCE) was an evidence-based curriculum designed to interpret and relate current seating and manual mobility research to daily clinical practice using a face-to-face traditional continuing education (TCE) program. In accordance with the Best Practice Knowledge Transfer Model, we leverage this work. The Mobility RERC translated the evidence-based curriculum into a web-based training (WBT) program, designed for greater continuance and broader reach. RUA support enabled the study of the impact and effectiveness of the web-based training approach and the ability to build on our previous work to compare the effectiveness of a two-day traditional continuing education (TCE) program and a WBT program.

This final report discusses the research activities that were implemented to meet the two specific aims and the results of the project. The report concludes with a discussion of future implications.

III. Specific Aims

The objective of RUSH-WBT is to measure the utilization of web-based rehabilitation research training by measuring short- and mid-term impacts on knowledge and attitudes of clinicians. This project builds on our previous work by examining the effectiveness of a WBT program; and comparing the effectiveness of a WBT program with a TCE training program. Specific Aims for the utilization research were: 
Specific Aim 1: 

Compare the effects of training on knowledge and attitudes using measurements taken before, immediately after and 6 months following a WBT program.  
Specific Aim 2: 

Demonstrate the effectiveness of WBT compared to TCE training.
IV. Training Intervention

The training program was specially designed synthesizing “best practice” and “state of the science” research literature pertaining to seating and mobility for manual wheelchair users. Program content was founded in an established body of literature pertaining to manual wheelchair configuration, durability, wheelchair propulsion biomechanics, wheelchair mechanics and seating and posture.
A. Web-based Training Curriculum

The Mobility RERC translated our two-day evidence based training curriculum developed for a traditional continuing education course for our previous RUA project to an interactive web-based program. The course, entitled Evidence-Based Manual Wheelchair Prescription & Practice, is comprised of 14 modules.
*

 Module 1: Introduction
*

 Module 2: Pre-test
*

 Module 3: Team Roles & Responsibilities
*

 Module 4: Evaluation and MAT Assessment
*

 Module 5: Manual Wheelchair Features and Terminology
*

 Module 6: Postural Stability and Pressure
*

 Module 7: Wheeling
*

 Module 8: Optimizing Wheeling
*

 Module 9: Putting it All Together
*

 Module 10: Training

*

 Module 11: Documentation
*

 Module 12: Scoop on Funding
*

 Module 13: Post-test

*

 Module 14: In Closing

The web-based course was designed to address several modes of learning in order to provide significant experiences for each participant. By design, modules included didactic content, critical thinking discussion points, homework assignments (some with an experiential activity), and a unit posttest. The didactic section of each module synthesized and presented current research and the lab session of select modules applied the research to clinical practice. The homework assignments provide the participant a way to take the information into the clinical setting. We wanted to teach participants to be good consumers of technology. Homework assignments actively required participants to compare and contrast products, a skill needed for any exhibit hall. This type of activity was used to facilitate knowledge organization for specific technologies and appropriate applications. Likewise, critical thinking skills were used to work out problematic case examples. As learning linked to clinical practice is the basis for this program, clinical examples were used to provide exposure to “real-life” situations. Role reversal was also used to facilitate learning and included the participant acting as a third party reviewer responsible for approving or denying a manual wheelchair request based on documentation provided. Online course materials included program goals, objectives, and course notes. A summary and extensive bibliography of manual wheelchair research was provided, as well as suggested reading, resources and additional references.
B. Training Utilization Model

A model of training utilization that draws on the Research Utilization Support and Help (RUSH) model Best Practice Knowledge Transfer Model was used. The overall aim of this training utilization model is to facilitate the transfer of knowledge and best practices among service providers with clinical responsibilities for wheeled mobility recommendations, but limited professional training and continuing education opportunities in this content area. We hypothesized that exposure to scholarly research and “best practices” would translate into change in knowledge, attitudes and behaviors among service providers affecting utilization outcomes. 

In addition, we draw on elements of other RUSH Utilization models. Consistent with the Collaborative Support Model, we partnered with professional organizations such as RESNA, NRRTS, APTA and AOTA to promote this specialty web-based curriculum designed for their members. And, in accordance with the Knowledge Synthesis Model, web-based training materials summarizing state of the science evidence-based literature as applied to daily practice is made available to stakeholders for further use and distribution. Training materials are made available via website access to increase range for broader dissemination impact; and manuscripts describing the outcome of the educational effectiveness research are planned for peer-reviewed publications. 

C. Evaluation Criteria

The upper levels of Kirkpatrick’s hierarchy for assessing training effectiveness were the foundation for developing two measures. Specifically, we were interested in learning how clinical practices recommending and specifying manual wheelchairs for clients with mobility impairments change following an educational training program. 
Kirkpatrick’s level 2 (knowledge) was the basis for developing the Knowledge Questionnaire. A 15-question multiple-choice test assessing knowledge of empirical research and “best practices” as related to manual wheelchair applications was administered before (Pretest), immediately after (Posttest), and 6 months following the WBT program (Follow-up). The WBT Knowledge Questionnaire included eight questions that were used during study of the two day educational program. These like items were used to compare the effects of the WBT and TCE course formats.   

A Manual Wheelchair Practice Questionnaire was used to explore Kirkpatrick’s level 3 (transfer). This level is intended to measure the transfer that has occurred in a learner’s attitudes due to a WBT program. Evaluation at this level attempts to answer the question, “Is the newly acquired attitude being used in everyday clinical practice?” Questions were asked about recommending and specifying manual wheelchair equipment and the attitudes towards practice while doing so. Items were grouped into four domains: Independence, Confidence, Leadership, and Resourcefulness. We explored whether changes in these four domains could be detected immediately following the web-course intervention and, if so, whether or not a change persisted 6 months afterward.

V. Study Enrollment

A total of 40 subjects were consented and enrolled in the RUSH-WBT study and 39 completed the study. One subject withdrew from the study due to personal reasons. Historical data from the 26 control subjects from the RUSH-TCE study were used for control group comparisons. 

Similarly, historical data collected in the RUSH-TCE project were used for between subject analyses. Subjects were categorized by 4 groups. 

· From the WBT Project

1. WBT Cohort was followed for 6 months after the intervention (n=39)
· From the TCE Project

2. Utilization Cohort represents subjects followed for one year (from 6 months before to 6 months after the intervention) (n=37)
3. Conference Only Cohort represents subjects followed for 6 months after the intervention (n=52)
4. Control group represents subjects followed for 6 months with no intervention (n=26)
For the purposes of the final analysis the Utilization Group and Conference Only Cohort were combined to represent the TCE group (n=89). Table 1 provides a demographic summary by group and Table 2 shows group designation and timing of interventions and study measures.

Table 1: Demographic summary by group
	
	Util. Cohort
	
	Conf. Only
	
	TCE
	
	WBT
	
	Control
	

	N
	37
	
	52
	
	89
	
	39
	
	26
	

	Gender
	
	
	
	
	
	
	
	
	
	

	Female
	32
	86%
	43
	85%
	75
	84%
	33
	85%
	24
	92%

	Male
	5
	14%
	9
	17%
	14
	16%
	6
	15%
	2
	8%

	Occupation
	
	
	
	
	
	
	
	
	
	

	PT
	31
	84%
	39
	75%
	69
	78%
	20
	51%
	26
	100%

	OT
	6
	16%
	9
	17%
	15
	17%
	18
	46%
	0
	0%

	PTA
	0
	0%
	1
	2%
	1
	1%
	1
	3%
	0
	0%

	OTA
	0
	0%
	4
	8%
	4
	4%
	0
	0%
	0
	0%

	Other prof.
	2
	5%
	1
	2%
	3
	3%
	3
	8%
	0
	0%

	Degree(s) earned 

	BS
	29
	78%
	34
	65%
	62
	70%
	30
	77%
	16
	62%

	MS
	14
	38%
	20
	38%
	34
	38%
	16
	41%
	12
	46%

	MS Advanced
	7
	19%
	4
	8%
	11
	12%
	6
	15%
	2
	8%

	Clinical Doctorate
	1
	3%
	2
	4%
	2
	2%
	9
	23%
	3
	12%

	Advanced Doctorate
	1
	3%
	1
	2%
	2
	2%
	1
	3%
	0
	0%

	PhD
	1
	3%
	1
	2%
	2
	2%
	0
	0%
	0
	0%

	Other Degree
	5
	14%
	8
	15%
	13
	15%
	0
	0%
	1
	4%


Table 2: Group designations and timeline of measurements

[image: image1.emf]
[image: image70..pict]
Q: Please include a note in Table 2 explaining what D, K and M mean
WBT Cohort subjects completed information on knowledge and attitudes before and after 

VI. Group Demographic Results

Figure 1 shows there were no statistically significant differences between the WBT, TCE or control groups for years of clinical practice, years of seating and mobility, hours of seating and mobility service or professional development hours. All three groups averaged over 10 years of clinical service. The largest difference in the groups was in the number of hours per week providing seating and mobility services. Although not significant, the WBT group performed an average of 9.8 hours whereas the TCE group performed 5.5 hours. 

Results did show a significant difference in major occupations (PT vs. OT) between the TCE and WBT groups (χ2=11.55, p<.001) with a more even distribution of physical therapists (PTs) and occupational therapists (OTs) in the WBT group. We do not expect this difference in professional distribution to influence group comparisons for the purposes of this study. There are recognized regional differences in practice; in some regions PTs are responsible for seating and mobility service provision and in other locations OTs are the lead providers. The WBT course has representation from 19 states whereas the TCE program represents only 6 states perhaps accounting for the difference in professional distribution.
Figure 1: Experience summary by group [image: image2.emf]
[image: image71..pict]
VII. Results and Discussion

A. Knowledge Scores of WBT, TCE and Control Groups

Hypothesis 1: Training participants will demonstrate a significant improvement in knowledge score as measured by a Knowledge Questionnaire compared to a Control group.  
Hypothesis 2: WBT participants will demonstrate no significant improvement in Knowledge score compared to a TCE training group as measured by a Knowledge Questionnaire.
As indicated in Table 2, Knowledge of WBT and TCE participants was measured before (Pretest), immediately after (Posttest) and 6 months following a WBT program (Follow-up). Control subject Knowledge was measured twice over a 6-month span corresponding to the Pretest and Follow-up timeframes.   

1. Results and analysis 

Knowledge test results are reported in four sections: 1) comparing WBT and Control groups using the 8 questions offered to both Groups, 2) comparing WBT and TCE groups using the 8 questions offered to both Groups comparing, 3) WBT results over time using the full 15-item questionnaire, and 4) influence of Pre-test Knowledge levels.

Analyses of Knowledge scores for the utilization cohort found no significant change in Knowledge scores leading up to the training (from 6 mo before training to Pretest). Similarly, the control group showed no significant change in Knowledge scores over a 6 month period. These results indicate that score improvement was not due to time or practice with the test. 

WBT and Control Groups

The results of a repeated measures ANOVA showed no interaction between Group (Control and WBT) and repeated Knowledge test scores (Pre-test and 6 month Follow-up), (partial Eta squared of .003 and observed power of .070). (Figure 2)

These results indicate that changes in Knowledge scores over time did not vary across the WBT and Control Groups. In fact, as illustrated in Figure 2, both groups showed a similar response over time when considering the same 8 items. 
Figure 2: Hypothesis 1

[image: image3.emf]
WBT and TCE Groups. 

A repeated measures ANOVA indicated that the interaction between Knowledge scores over time and Groups (WBT and TCE) was significant (Figure 3). Changes in Knowledge scores over time differed across Groups (F=8.108, df=2, p=.000, partial Eta Squared=.060, Observed power=.957). 

Between group differences were significant for Pretest (F=1.701, df=86.080, p=.009) and Posttest (F=.154, df=72.750, p=.011) but not Follow-up (F=1.394, df=82.235, p=.700).
These results indicate that changes in Knowledge scores over time were different in the WBT group compared to the TCE group. In other words, the two training methods did not result in similar changes in Knowledge scores, but both had a net result of increased Knowledge scores.

Figure 3: Knowledge scores from WBT and TCE
[image: image4.emf]
Full WBT Knowledge test. The results of a repeated measures ANOVA for the 15-item Knowledge test showed differences in scores over time (df=2, F=10.203, p=.000, partial Eta squared= .212 and observed power of .984). Posttest and Follow-up test scores were higher than Pretest scores. Follow-up scores showed a decreasing trend compared to Posttest values (p=0.055). 

These results indicate WBT course effectiveness concerning Knowledge acquisition. The possible decrease in Knowledge from Posttest to Follow-up indicate that WBT participants appeared to show a decrease in Knowledge over this time period.

Figure 4. Knowledge scores from the 15-item test taken by WBT participants

[image: image5.emf]
Influence of Pretest Scores. Pretest Knowledge scores for all groups correlated significantly with Pretest-Posttest improvement (-0.697, df=128, p<.001) and with Pretest-Follow up improvement (-.645, df=128, p<.001). The negative correlations indicate that higher Pretest Knowledge scores were associated with smaller improvement. No ceiling effect for the Knowledge test was found.    

A possible confounding factor is differences in pre training Knowledge associated with the composition of the Control and TCE groups versus the WBT group.  The WBT group started the training with a higher Knowledge level than either of the other groups (Figures 2 & 3). Although not statistically significant, the hours of seating and mobility services provided per week differed between groups; the WBT group performed an average of 9.8 hours whereas the TCE group performed 5.5 hours and the Control group only 4.8 hours (Figure 1). Group differences in practice exposure perhaps accounts for the initial difference in Knowledge levels between groups. This difference may impact changes in Knowledge scores over time and would, therefore, artificially dampen the apparent effectiveness of the WBT.

B. Changes in Attitude of WBT and TCE Groups 
Hypothesis 3: WBT participants will demonstrate no significant improvement in self-reported attitude scores compared to a TCE training group as measured by the Manual Wheelchair Practice Questionnaire. 
Hypothesis 4: Training participants will demonstrate a significant improvement in self-reported attitude scores as measured by the Manual Wheelchair Practice Questionnaire, between Pretest & Posttest; Pretest & 6-month Follow-up test, and Posttest and Follow-up test.
The MWC Practice Questionnaire assessed attitude in four domains: Confidence, Independence, Leadership and Resourcefulness. WBT participants took the questionnaire at the Pretest, Posttest and Follow-up time periods. (Table 2). Attitude data of the TCE participants was collected at these three periods within the Utilization cohort only (n=37). The Conference-only group (n=52) only took the Manual Wheelchair Practice Questionnaire twice. Control subjects reported attitudes twice representing the Pretest and Follow-up time periods. Graphs of attitude scores are contained in Figures 4-7.

Because individual items on the Manual Wheelchair Practice Questionnaire survey had such divergent scales, they were normalized against their maximum possible scores for the purposes of analysis. Normalized attitude scores did not show significant interaction between scale domains meaning that this questionnaire performed as designed. 
Results and analysis

Attitude scores from the Control group within all four domains were not different between Pretest and Follow-up (P>0.3). 

To study the interaction between WBT and TCE interventions, General Linear Models were configured for each domain. Domain scores represented the within subject dependent measures and Group (WBT and TCE) comprised the between subject factor. Individual ANOVA for the WBT group combined with Tukey analysis was used for post-hoc comparisons of each timeframe and significance reported for p<0.05. Analysis of the TCE group concentrated on the Pretest and Follow-up comparison.
Confidence: No significant interaction

TCE group: Follow-up > Pretest
WBT: no change over time 

TCE positively impacted Confidence better than WBT

Independence: No significant interaction;

TCE: Follow-up > Pretest
WBT: Follow-up> Posttest>Pretest
WBT and TCE impacted Independence in a similar manner. WBT participants reported higher Independence attitudes after 6 months than they did prior to and immediately following training.
Leadership: No significant interaction

TCE: no change over time (p=0.089) 
WBT: Follow-up >Pretest & Follow-up> Posttest
WBT participants reported greater Leadership attitudes after 6 months compared to attitudes prior to and immediately following training.
Resourcefulness: Significant interaction (p<0.019)
TCE: Follow-up > Pre 
WBT: trend toward changes over time (p=0.053) but no significant change between Pretest and Follow-up

TCE exhibited a more positive influence on Resourcefulness than WBT. WBT participants did not report any change in attitude from Pretest to Follow-up
Figure 5: Attitude change: Confidence 




Figure 6: Attitude Change: Independence

[image: image6.emf] [image: image7.emf]
Figure 7: Attitude change: Leadership




Figure 8: Attitude change: Resourcefulness
 [image: image8.emf]  [image: image9.emf]
VIII. Summary

Both the Knowledge Test and Practice Questionnaire demonstrated utility and validity for use in this study. Analysis revealed promising internal consistency and test-retest reliability. Attitude scores within the four individual domains did not change over time within the Control group. Furthermore scores within the four domains did not reflect interaction indicating that the domains were independent. Knowledge scores did not significantly change over time within the 6-months preceding TCE intervention or over time within the Control group, indicating that change was not due to experience with the test alone. Only 8 Knowledge test items were used in the Control and TCE groups. After that project concluded, we felt that additional items were warranted so the WBT Knowledge test used 15 items. Additional psychometric development of the Knowledge Test and Manual Wheelchair Questionnaire is warranted. 
In general, knowledge scores showed a net gain over time for both WBT and TCE groups. A significant improvement in Knowledge scores was seen immediately following the training. A slight, non-significant decrease in Knowledge was measured during the 6 months following the WBT. We do not know if knowledge plateaus or continues to decline over time. A longer follow along period is an opportunity for future study. No interaction between the WBT and Control scores over time was measured, so changes in WBT Knowledge scores may or may not be attributable to the intervention when measured using the 8-item test. The aforementioned lack of power may have masked differences between Control and WBT groups. The full 15-item Knowledge Test confirmed improvement in the WBT group scores after the course (Figure 4). 

Measuring attitudes offers another metric to judge training effectiveness. There was no interaction between changes in attitude across groups for the Confidence, Independence and Leadership domains. The lack of an interaction indicates that attitude changes were similar across training methods indicating WBT as an equally effective means of training.  

Six months after training, the TCE group also reported increased Confidence, Independence and Resourcefulness but no change in Leadership. The WBT group reported greater feelings of Independence and Leadership but no change in Confidence or Resourcefulness. In other words, 6 months after web-based training, clinicians reported a greater sense of Leadership and Independence but did not use any more resources or feel more confident in selecting products. 

Leadership was measured using 3 items that asked the percentage of time that clinicians took the lead role in selecting and choosing features and equipment and authoring the letter of medical necessity. For the WBT group, the sense of Leadership was higher after six months indicating that the training was effective in instilling this attitude.

Three Independence items queried therapists about their senses of Independence while recommending and specifying manual wheelchair equipment. Feelings of Independence rose immediately after WBT and continued to rise over the 6-month follow-up period. 

The Resourcefulness domain included questions about the resources used by clinicians as they recommended and specified manual wheelchair equipment. Items asked about the percentage of time working with a certified supplier, reasons for relying on the supplier, resources used in the previous 6 months and ease of locating a knowledgeable supplier or seating and mobility clinician. For the WBT group, this attitude did not change over time

The Confidence domain was based on a series of items including several asking Confidence in identifying the indications and contraindications of 17 different wheelchair components. Confidence did not change within the WBT group. The hands-on nature of TCE might have been a better forum to infuse Confidence concerning the performance of different components. 

We recognize that studying knowledge and attitudes of clinicians has multiple confounders that can influence the quality and quantity of the data collected. These factors include: a heterogeneous group of clinicians from multiple practice settings; variable patient populations; and variable funding sources with inconsistent coverage policies dictating equipment recommendations and clinical practices. This latter confounder appears to be a significant variable impacting attitude.

Most subjects indicated that they experienced some sort of barrier to the provision of appropriate technology for their patients. The most commonly reported barrier was funding. This finding is significant and suggests that education and training alone is not sufficient to influence clinical practice. Even if a clinician is familiar and knowledgeable about the manual wheelchair technologies available and is able to adequately present clinical rationale and documentation, if policy and funding issues are not considered clinicians will continue to have difficulty procuring appropriate technologies for their patients. In particular clinicians will have difficulty applying the “best practice” knowledge and training because of barriers to implementation. Larger scope policy considerations need to be addressed in conjunction with professional training in order to influence clinical practice and facilitate research utilization.  
IX. Dissemination of Research Utilization
The Best Practice Knowledge Transfer Model was an effective way to disseminate current research in a manner that therapists can easily incorporate into their daily practice. As indicated on the course evaluation forms course participants found the content informative, useful and convenient to complete on their own time. A sample of participant comments follows:
· “I think you have done a tremendous job covering this extensive topic and relating it to today's healthcare environment. Thanks for the option of gaining this continuing ed on-line and at my leisure.”

·  “I think the course is excellent. It covers a lot of material, much more than I expected. I work in skilled nursing with an elderly population so I won't use all of this material in my day to day but I do recommend wheelchairs. This course provided a wider base of knowledge that adds an additional perspective for me.” 

· “This course was good...it is the first online course that I have completed. I found it easy to use and navigate. I would like even more case studies to really firm down different issues that may be encountered.”

·  “I thought the course was very well put together and very informative. I'm hoping the information will be available to go back to as a resource.”

Participant comments also indicated recommendations for improvements. Many participants indicated that they preferred to have a printable version for later reference. Also many participants would have liked to see the answers to their module tests so they could learn which items they had incorrect and learn from their mistakes. Finally a few participants indicated that they would prefer communication with the instructor via feedback to responses on their module tests or homework assignments, or interaction via a synchronous web platform. Complete course evaluation responses are tabulated in Appendix C. 
The results of this Knowledge Transfer project will be submitted for presentation at the Rehabilitation Engineering and Assistive Technology Society (RESNA) annual conference scheduled for June 23-27, 2009 in New Orleans, LA for further dissemination. A manuscript and additional publications describing the outcome of this knowledge translation project are planned for peer-reviewed publications (i.e. Disability & Rehabilitation: Assistive Technology, Assistive Technology, Physical Therapy). 

X. Implications of Knowledge Transfer Utilization Model

A key assumption driving this study is that daily practice for “frontline” therapists is hectic. There is little time for keeping up-to-date with advances in research and technology. Clinicians have indicated that they are eager to be exposed to timely research literature in a format that is meaningful and easy to interpret and apply. Both the WBT and the TCE were shown to be effective methods to transfer research knowledge and influence attitudes. TCE training appeared to do an overall better job at impacting attitudes but web-based training did have positive influence on Leadership and Independence. 

One explanation of the slightly more effective influence is that TCE allows much more interaction between participants and instructors and also included extensive ‘hands-on’ time with equipment. The synchronous nature of TCE also gathers participants in a common location to compare thoughts and ask questions. While there were benefits to the asynchronous web course it is possible that a model incorporating synchronous and asynchronous components could provide the benefits of interaction found in the TCE. 

For example, it is feasible to enroll a cohort of participants to work through the web course together in a predetermined timeframe. A schedule with deadlines to reach certain milestones in the curriculum would culminate in a synchronous webinar enabling instructor-class interaction. Also this same mode of delivery can enable ongoing instructor contact via email communications during the duration of the course. 

In addition, another achievable option is to incorporate a mixed platform educational program that includes a TCE component for laboratory activities to include demonstration and trial. Transferring the laboratory activities to a web-based curriculum was challenging. All of these concepts are viable options for future knowledge translation and dissemination programs. 

XI. Conclusion

This study showed that web-based training resulted in positive changes in knowledge over time. WBT also had a positive impact on the attitude domains of Independence and Leadership. Comparison between web-based and traditional continuing education indicated that overall, both offer comparable benefits but the TCE had a little greater impact on attitude changes. Overall, evidence suggests that web-based training has utility as a knowledge transfer mechanism. Additional psychometric development of the knowledge test and manual wheelchair questionnaire is warranted. While preliminary analysis revealed promising internal consistency and test-retest reliability, it is important to determine more fully the responsivity, validity and reliability of these newly developed measures to determine if results were due to the sensitivity of the measures or the impact of training. 
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XIII. APPENDICES

A. Knowledge Questionnaire

B. Manual Wheelchair Practice questionnaire to measure attitude

C. Web-based Training Course Evaluations

A. Appendix A: Knowledge Questionnaire 

Question 1 

Forward wheelchair stability is a factor that is affected by functional activities such as reaching and transferring and should be considered in wheelchair selection and training. Which of the following will increase forward stability of a wheelchair?

[image: image10.wmf]a) Remove backpack from back canes before transferring

[image: image11.wmf]b) Reverse front caster position to increase distance between front and rear wheel

[image: image12.wmf]c) Increase rear wheel camber

[image: image13.wmf]d) Increase fixed seat squeeze (lower the rear portion of the seat relative to the front of the seat and close seat to back angle ≤ 90°)

Question 2 

Clinicians involved in mobility evaluations and prescriptions have multiple responsibilities. While the therapist is reimbursed for the physical evaluation, not all services are explicitly billed to insurance. Of the following activities, which is typically submitted to insurance as a billable component of a wheelchair evaluation?

[image: image14.wmf]a) Documenting the results of the evaluation

[image: image15.wmf]b) Trying different wheelchair frame configurations to determine the most appropriate

[image: image16.wmf]c) Writing the letter of medical justification

[image: image17.wmf]d) Phone consultation with the insurance company

Question 3 

Manual wheelchair configurations commonly include "squeezing" the frame (lowering the rear portion of the seat relative to the front of the seat and closing the seat to back angle to ≤ 90°). Configuring a manual wheelchair with squeeze affects all of the following EXCEPT:

[image: image18.wmf]a) Seated balance during wheelchair propulsion

[image: image19.wmf]b) Controlling extensor hypertonicity

[image: image20.wmf]c) Ability to reach the wheel for propulsion

[image: image21.wmf]d) Seated pressures under the ischial tuberosities

Question 4 

Rolling resistance is affected by each of the following EXCEPT:

[image: image22.wmf]a) Tire type

[image: image23.wmf]b) Weight distribution between front and rear wheels

[image: image24.wmf]c) Hand rim size

[image: image25.wmf]d) Body weight of person

Question 5 

All of the following reasons could be responsible for tires rolling despite engaged wheel locks, EXCEPT?

[image: image26.wmf]a) Low tire pressure

[image: image27.wmf]b) Slick floor surface

[image: image28.wmf]c) Drive wheel was moved rearward on the frame

[image: image29.wmf]d) Bald tires

Question 6 

Trey is an active 78 year-old male who relies on a manual wheelchair for mobility. His wheelchair is configured with a flat seat and 90 degree back angle. He has developed over the years a fixed kyphosis and forward head posture. What is NOT an appropriate means of configuring his wheelchair to accommodate his posture?

[image: image30.wmf]a) Wedge his cushion and open the back angle for fixed tilt

[image: image31.wmf]b) Open the back angle for slight recline

[image: image32.wmf]c) Lower rear seat height and maintain a 90 degree back angle (i.e., squeeze the frame)

[image: image33.wmf]d) Add-on padded backrest with either angle adjustment or thoracic relief to accommodate the kyphosis

Question 7 

Jan is a 35-year-old woman who sustained a T5 complete spinal cord injury 10 years ago. She is experiencing symptoms of carpal tunnel syndrome (median nerve neuropathy and pain). She uses a 3 year old rigid manual wheelchair with adjustable rear axle set one inch forward of the backrest. Jan is an active wheelchair user and is independent with high level wheelchair skills. She has reported the onset of symptoms in the past 3 weeks. Which one of the following changes can you make to minimize stress on her wrists?

[image: image34.wmf]a) Suggest padded gloves

[image: image35.wmf]b) Move rear wheel axle forward one inch to further increase weight on rear wheel

[image: image36.wmf]c) Change from pneumatic to high profile polyurethane tires

[image: image37.wmf]d) Use an oval shaped handrim to change position of the hand during propulsion

Question 8 

Which statement best highlights increasing propulsion efficiency?

[image: image38.wmf]a) The weight of the wheelchair impacts propulsion efficiency

[image: image39.wmf]b) Maximizing use of wrist muscles helps one push easier and protects the shoulder

[image: image40.wmf]c) A longer, smoother stroke with good rhythm is an important goal

[image: image41.wmf]d) A large diameter, padded handrim improves propulsion efficiency

Question 9 

Caster size impacts wheelchair performance in several ways. Choose the option that best describes the performance benefits of larger versus smaller casters.

[image: image42.wmf]a) A larger caster offers lower rolling resistance and can negotiate obstacles easier

[image: image43.wmf]b) A larger caster offers tighter and easier turns and can negotiate obstacles easier

[image: image44.wmf]c) A smaller caster offers lower rolling resistance and offers tighter and easier turns

[image: image45.wmf]d) A smaller caster allows for tighter and easier turns and negotiates obstacles easier

Question 10 

Which tires would be a top consideration for someone who frequently encounters outdoor, unlevel terrain including dirt, gravel, pavement, grass and curbs?

[image: image46.wmf]a) High pressure, 7/8" wide pneumatic tires

[image: image47.wmf]b) Pneumatic tires, 7/8" wide with flat free inserts

[image: image48.wmf]c) Pneumatic, 1 1/2" wide tires

[image: image49.wmf]d) Solid, high profile polyurethane tires

Question 11 

An exercise program for the wheelchair user with a T12 spinal cord injury should emphasize strengthening of the ____ to decrease the incidence of subacromial impingement.

[image: image50.wmf]a) rotator cuff muscles

[image: image51.wmf]b) deltoid

[image: image52.wmf]c) Pectoralis major and posterior deltoid

[image: image53.wmf]d) Biceps and pectoralis major

Question 12 

A therapist must submit several items in addition to a letter of medical necessity for a wheelchair. Which of the following does not have to be submitted?

[image: image54.wmf]a) A letter from the supplier, formal quote, and copy of the manufacturer's forms

[image: image55.wmf]b) A prescription for the item signed by the physician

[image: image56.wmf]c) A copy of the physician's notes indicating the patient's mobility and impairment

[image: image57.wmf]d) Chart notes from the physical evaluation to document function

Question 13 

Joseph is a 16 year old male high school student who uses a manual wheelchair configured with the rear axle adjusted 1" forward of the back canes. To minimize the adverse effects of added loads on both the safety and performance of his manual wheelchair which of the following positions is preferred to carry his 7-pound book bag and supplies?

[image: image58.wmf]a) Hanging on back of wheelchair in between push handles and above wheels

[image: image59.wmf]b) Hanging on back of wheelchair off back canes in a bag located low and between the wheels

[image: image60.wmf]c) Lap position or under seat

[image: image61.wmf]d) On luggage carrier mounted on foot hangers or balanced on footrests

Question 14 

If someone has private insurance, how does Medicare coverage policy impact his or her manual wheelchair prescription?

[image: image62.wmf]a) Coverage policy for private insurers varies from state to state and often, from policy to policy. Therefore, it may or may not follow Medicare policy.

[image: image63.wmf]b) Nearly all private insurance carriers follow Medicare coverage policy to the letter, so your client's prescription should also follow Medicare policy.

[image: image64.wmf]c) Medicare is a Federal policy so affects people nationwide so you client's coverage follows its policy.

[image: image65.wmf]d) Medicare is a state program so coverage is uniform only within a state, so Medicare's policy within your state will govern coverage.

Question 15 

Sling upholstery of the seat and back can cause a variety of postural problems. Which answer below is NOT typically attributed to the sling upholstery?

[image: image66.wmf]a) Increased pressures on the ischial tuberosities due to seat curvature.

[image: image67.wmf]b) Pelvic obliquity due to seat curvature

[image: image68.wmf]c) Poor support for the lumbar and thoracic spine

[image: image69.wmf]d) Internal rotation at the hip
B. Appendix B: Manual Wheelchair Questionnaire
We are interested in knowing about your practices for recommending and specifying manual wheelchairs for the clients that you serve. For this questionnaire, ‘recommending’ manual wheelchair equipment means proposing or suggesting particular manual wheelchair equipment features - matching a clients’ physical needs to a distinctive characteristic or part of a wheelchair (e.g. folding frame, rigid frame, swing away footrests, rigid foot platform, scissor wheel locks, push to lock wheel locks). ‘Specifying’ manual wheelchair equipment means determining the exact manufacturer and model for the manual wheelchair components. ‘Confidence’ refers to your feeling of reliance or certainty.

Using the scale below, please tell us how confident you are in the following: 

0 = not at all confident

1 = little confidence

2 = somewhat confident

3 = confident

4 = very confident
1. Recommending manual wheelchair equipment features? (e.g. folding, rigid, frame material, adjustable seat to back, etc.) 

	0
	1
	2
	3
	4


2. Specifying the recommendation for a specific manual wheelchair (e.g. manufacturer, model, size, components, etc.)?

	0
	1
	2
	3
	4


3. What percentage of the time do you question yourself or change your mind regarding your manual wheelchair recommendations?

____% of time

4. What percentage of the time do you seek additional input while making about manual wheelchair recommendations or specifications?

____% of time

5. The table below includes a list of manual wheelchair features. All features have inherent tradeoffs for particular applications. Please answer the following questions recognizing that there are no assumptions or right/wrong answers. Using the 5-point scales listed below, indicate your level of confidence with each of the manual wheelchair features in the chart below (Indications, Contraindications). Indicate how frequently you recommend each of the manual wheelchair features listed.

	Confidence Scale
	
	Frequency Scale

	0 = not at all confident
	
	0 = never

	1 = little confidence
	
	1 = seldom

	2 = somewhat confident
	
	2 = occasionally

	3 = confident
	
	3 = frequently

	4 = very confident
	
	4 = always

	Feature
	Level of Confidence in your understanding of
	Frequency of recommendation

     

	
	Indications
	Contraindications
	

	a) Folding frame
	0    1    2    3    4 
	0    1    2    3    4
	0    1    2    3    4

	b) Rigid frame
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	c) Frame materials (weight, durability)
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	d) Adjustable seat to back
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	e) Squeeze or dump
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	f) Adjustable axle
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	g) Shock absorption (frame, casters)
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	h) Camber
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	i) Front riggings
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	j) Foot supports
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	k) Arm supports
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	l) Wheels
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	m) Tires
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	n) Casters
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	o) Handrims
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	p) Push Handles
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4

	q) Wheel locks
	0    1    2    3    4
	0    1    2    3    4
	0    1    2    3    4


Independence refers to your feeling of autonomy, self-sufficiency and self-direction. Using the scale below, please tell us how independent you feel in the doing the following:

0 = dependent

1 = a little independent

2 = fairly independent

3 = moderately independent

4 = completely independent

6. Recommending manual wheelchair equipment for your clients.










	0
	1
	2
	3
	4


7. Specifying manual wheelchair equipment for your clients.

	0
	1
	2
	3
	4


A supplier is an individual who is involved with the sale and service of rehabilitation equipment, assistive technology and commercially available products and devices. A clinician is an individual who is involved in analysis of a consumer's needs and training in the use of a particular assistive technology device. For the following items please indicate the percentage of time the supplier or the clinician provides the lead role. Draw a vertical line to mark the appropriate percentage – for example: Indicate on average who wears better shoes?
[image: image72..pict]







       
The example indicates that the supplier wears better shoes ~15% of the time and the Clinician ~85% of the time

8. Indicate on average who leads the selection of the equipment features for the manual wheelchairs you recommend…


9. Indicate on average who leads the choice between the equipment features and the equipment specification…


10. Indicate on average who writes the letter of medical necessity… 


11.  What percentage of the time do you work with a NRRTS registered or RESNA credentialed rehabilitation technology supplier (ATS, RTS, CRTS) when recommending a manual wheelchair? 

____% of time

12.  What are your reasons for relying on a supplier? 

	___ 1. Insufficient time allowed to complete all components of evaluation
	___7. Tentative or uncertain of my skills to determine definitive physical measurements for equipment specification

	___ 2. Lack expertise for seating mat evaluation
	___ 8. Not reimbursed for documentation when not with client

	___ 3. Rely on supplier to do home/environmental assessment and equipment trial as I cannot get reimbursed for the service
	___ 9. Supplier writes documentation and I sign it

	___ 4. Need supplier to provide trial equipment
	___10. Need supplier to modify or adjust equipment for optimal performance

	___ 5. Unsure of equipment options and/or features
	___11. Other (please specify):

	___ 6. Depend on supplier to do product research
	___12.


13. Check the resources you have used in the last six months to get more information when you are unsure of which equipment will meet the needs of your client? (Check all that apply)

	
	a. Supplier

	
	b. Manufacturer (representative, literature, customer service)

	
	c. Colleague within organization

	
	d. Colleague outside organization

	
	e. Listserv

	
	f. Internet 

	
	g. Exhibit Hall 

	
	h. Text book

	
	i. Journal

	
	j.    Other (please specify) 


Using the scale below, please tell us how easy the following tasks are:

0 = very difficult

1 = somewhat difficult

2 = neither difficult or easy

3 = fairly easy

4 = very easy

14.  To find a skilled knowledgeable supplier in your area?

	0
	1
	2
	3
	4


15. To find an expert or more experienced seating and mobility clincian in your area?






	0
	1
	2
	3
	4


16.  Do you encounter barriers in your practice that limit your ability to get the “right” equipment for your clients’? 


	___ Yes
	___ No




If yes, describe the barriers you encounter:

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Thank you for your participation!
Bottom of Form

C. Appendix C: Web-based Training Course Evaluations

	Question
	Respondents
	Excellent
	Good
	Satisfactory
	Less than Satisfactory
	Poor

	1. Overall, I rate the program as:
	63
	26 (41.3%)
	31 (49.2%)
	5 (7.9%)
	0 (0.0%)
	1 (1.6%)

	2. Program was well planned:
	63
	30 (47.6%)
	29 (46.0%)
	3 (4.8%)
	1 (1.6%)
	0 (0.0%)

	3A. Please evaluate the overall course materials’ teaching style:
	63
	19 (30.2%)
	33 (52.4%)
	10 (15.9%)
	0 (0.0%)
	1 (1.6%)

	3B. Please evaluate the overall course materials’ content relation to objectives:
	63
	33 (52.4%)
	24 (38.1%)
	5 (7.9%)
	1 (1.6%)
	0 (0.0%)

	4A) Discuss manual wheelchair frame types and features available to optimize
	63
	22 (34.9%)
	37 (58.7%)
	3 (4.8%)
	1 (1.6%)
	0 (0.0%)

	4B) Identify manual wheelchair configurations to maximize postural stability
	63
	29 (46.0%)
	29 (46.0%)
	4 (6.3%)
	1 (1.6%)
	0 (0.0%)

	4C) Discuss efficient propulsion techniques
	63
	36 (57.1%)
	21 (33.3%)
	6 (9.5%)
	0 (0.0%)
	0 (0.0%)

	4D) Discuss current research regarding repetitive strain injuries:
	63
	25 (39.7%)
	27 (42.9%)
	10 (15.9%)
	1 (1.6%)
	0 (0.0%)

	4E) Identify features available to decrease vibration to the user: 
	63
	19 (30.2%)
	32 (50.8%)
	9 (14.3%)
	3 (4.8%)
	0 (0.0%)

	4F) Discuss effects of wheel size and tire options on propulsion:
	63
	27 (42.9%)
	31 (49.2%)
	5 (7.9%)
	0 (0.0%)
	0 (0.0%)

	4G) Identify components of a wheeled mobility assessment:
	63
	38 (60.3%)
	21 (33.3%)
	2 (3.2%)
	2 (3.2%)
	0 (0.0%)

	4H) Identify necessary components of a letter of medical necessity:
	63
	37 (58.7%)
	24 (38.1%)
	1 (1.6%)
	1 (1.6%)
	0 (0.0%)

	5. The usability of the web materials was:
	63
	19 (30.2%)
	28 (44.4%)
	11 (17.5%)
	5 (7.9%)
	0 (0.0%)

	6. The module activities were:
	63
	17 (27.0%)
	36 (57.1%)
	8 (12.7%)
	1 (1.6%)
	1 (1.6%)


* Note: WBT= Web-based Training, TCE= Traditional Continuing Education. TCE comprised of Utilization Cohort followed for 12 months and Conference-Only Cohort followed for 6 months. D= Demographic Questionnaire, K= Knowledge Questionnaire, M= Manual Wheelchair Practice Questionnaire








Note: Yrs Clin Prac= years of clinical practice, Yrs S&M= years of seating and mobility, Hrs S&M ser= hours of seating and mobility service, Prof Dev Hrs= hours of professional development. 
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