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SUMMARY

The need to develop graduate degree programs in prosthetics and orthotics using a
web-based assessment survey was administered to registered users of the orthotics and
prosthetics professional list-serve. The list-serve consisted of orthotists, prosthetists,
prosthetists-orthotists, physicians, therapists, and consumers. The web-based survey
asked list-serve users for their opinions concerning current and future educational needs,
as well as for the need for graduate level education programs. Additional items asked for
respondents to address the focus of a graduate degree program in orthotics and
prosthetics.

A total of 323 subjects responded to the survey, of which 301 were eligible
respondents. The survey had a response rate of 18.2%. Two-thirds of the respondents
agreed that current education is sufficient, while two-thirds thought that their education
was comprehensive to manage all levels of care. Less than half (48.3%) of the
respondent agreed that the current education is sufficient for the future and 3 out of 5
respondents thought the level of education should include a graduate degree. Seven of 10
respondents felt that a graduate degree would not improve technical skills, while a large
majority (80-92%) felt that a graduate degree would improve both clinical competence
and knowledge.

The results demonstrated the conflicting opinions the respondents had to current
and future education needs in prosthetics and orthotics. This survey should be viewed as

a pilot study, from which a more comprehensive needs analysis can be structured.



I. INTRODUCTION AND BACKGROUND

The education program in prosthetics and orthotics at Northwestern University’s
Prosthetic-Orthotic Center (NUPOC) began in 1958 and is a part of the Department of
Physical Medicine and Rehabilitation within the Feinberg School of Medicine. It is
located on the 17th floor of the Rehabilitation Institute of Chicago, which is an affiliate of
Northwestern University’s Feinberg School of Medicine.

Dr. Clinton Compere, an orthopedic surgeon, along with other visionary leaders
saw a need to establish a training center in prosthetics and orthotics at Northwestern
University. It was to be one of three training centers in the country. Federal grant money
was made available to begin the development of these programs in the early 1950’s. The
initial training program was to provide “short” training courses on the management of
upper and lower limb amputees. The objective of these courses was to provide formal
training to an otherwise “on-the-job” trained profession. Classes were held for
physicians, surgeons, therapists, prosthetists, and orthotists. This method of training
lasted for approximately 10-15 years.

In 1970, a new program was developed with the integration of an Associate
Degree level of education for students wanting to study prosthetics and orthotics. This
program was formed through a relationship with NUPOC and the city colleges of
Chicago. The basic science curriculum and prerequisites were completed at the junior
college level and specialty training in prosthetics and orthotics was completed at
NUPOC. Short continuing education classes continued for the orthopedic and physical
medicine disciplines. This educational strategy was in place for another 10 years and

served the program well.



Progressing into the 1980’s, the profession of prosthetics and orthotics was also
growing. National organizations, associations, and accrediting bodies were forming to
help shape the future of the profession. The Education Accreditation Committee (EAC)
was created within the profession to establish structured guidelines for the education and
training of prosthetists and orthotists in the United States. The EAC established
educational standards for all programs to follow. NUPOC in 1982 reacted to the
educational changes and began the implementation of a post-graduate certificate
education program for all students. At the same time, the program continued to provide
short-term continuing education for all other allied medical personnel.

There are currently 8 university-based programs offering education and training in
prosthetics and orthotics in the United States (TABLE I). Three of the programs train
students at the baccalaureate level. Four programs educate students at the post-
baccalaureate level leading to an academic certificate. At the present time, only Georgia
Technical Institute has developed a program that offers graduate-level training, leading to
a master’s of science in prosthetics and orthotics. Georgia Technical Institute began
admitting students in August of 2003. There is only one program internationally
involved in the master’s level of education in prosthetics and orthotics (University of
Strathclyde, Glasgow, Scotland). Since 1972, there have been 5 additional programs
offering education and training in prosthetics and orthotics. These 5 programs no longer
exist due to financial and resource limitations of their institutions. These programs are

listed in TABLE I under closed programs.



TABLE |

ACCREDITED EDUCATION PROGRAMS

Current Programs

California State University at
Dominguez Hills

Provisional Programs

Georgia Technical Institute

Closed Programs

University of California
at Los Angeles

University of Texas
Southwestern (Dallas)

New York University

University of Washington
(Seattle)

Cerritos College

Century College Practitioner
Program

Shelby State College

Newington Certificate
Program

Florida International
University

Northwestern University

Rancho Los Amigos
Certificate Program




The need for a graduate degree in the profession of prosthetics and orthotics has
yet to be determined. The lack of graduate education in prosthetics and orthotics,
combined with the increased demands for efficient and functional healthcare delivery,
may ultimately require a more educated prosthetics and orthotics clinician.

Additional graduate degree programs could further advance the profession and
may positively affect rehabilitative patient care. The changing healthcare management
system and advancements in technology will create higher educational and technological
demands on the clinicians of tomorrow. A new graduate program may provide better-
trained, more qualified practitioners in prosthetics and orthotics.

Clinical research and evidenced-based care is needed in the profession in order to
expand the body of knowledge and create resources for future textbooks and scientific
theories that have yet to be developed. New paradigms in education and training must be
attempted to address the technological and research demands in the profession.

The purpose of this project is to assess the need for graduate degree programs, as
perceived by current prosthetic and orthotic practitioners, through the use of a web-based

assessment survey.
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1. REVIEW OF RELATED LITERATURE

A review of relevant literature regarding comparable programs in other allied
health disciplines was performed. A database search in Medline, CINAHL, and
HealthSTAR was executed. Searching for key words such as program development,
curriculum development, graduate education, allied health, and planning produced many
possible sources. A combined search was completed and narrowed the choices
considerably. Many of the references were not applicable to the topic of development of
a master’s degree program. The majority of relevant literature sources were taken from
the nursing, physical therapy, and rehabilitation professions.

Hill (1989) discussed the early stages in the development of a masters’ degree
program in nursing. This source cited the use of a survey instrument administered to
nursing administrators in the Midwest. The survey looked at capturing the perceived
future practice needs in nursing. The survey used a Delphi process to ascertain the
respondent’s choices. The responses to the survey questionnaire were expected to answer
the following questions:

» What future health-care and nurse practice events are likely to occur in the year

2000?

=  What skills/knowledge/abilities are considered to be both critical to survival and
best learned in a master’s degree program.

= What are the characteristics/attitudes of the prospective student that would be
indicators of adequate enrollments

Based on the analysis of the data in this survey, a blended program rather than a

master’s degree in nursing would have the greatest probability of success in meeting the
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perceived needs of the nursing community. The future professional nurse’s role
according to this source will be one of heavy responsibility and accountability in areas of
marketing, economics, finance, communications, ethics, and legal and governmental
concerns. The author reported that development of a master’s degree program in nursing
is not the most appropriate to meet the reported needs of the nursing community. The
respondents to the survey did not express the need for nursing content nearly as strongly
as the need for other content. The respondents also felt that less strongly that nursing
content could be best learned in a master’s degree program.

Hagemaster(1990) discussed nursing education also. The author concluded that there
is considerable interest in developing flexible nursing education programs for non-
traditional students. Offering a RN-MS track is one approach that allows a two-year
completion of not only a BSN but also a master’s degree in nursing science. This type of
program offers specialized study components after completion of the BSN requirements.
Students have the option of earning an MS in any one of five clinical specialties, nursing
education or nursing management. This approach could be applicable to the education of
orthotists and prosthetists.

Doheny and Hitch(1991) discussed the guidelines for the master’s degree in
orthopedic nursing. This specialty degree was developed for those students interested in
pursuing a master’s degree in orthopedic nursing. Most MSN degrees do not have
specific learning experiences in orthopedic nursing. This specialized curriculum offered
learning experiences in both adult and pediatric orthopedic nursing. Having specialized
training is one of the advantages in offering a master’s degree program. Being able to

provide advanced skills and knowledge in a graduate degree is important.
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A collaborative approach to needs assessment using a consortium of four universities
was discussed by Holden-Lund, et al (1991). They described a unique agreement
between four regional universities in Louisiana to develop a master’s program in nursing
with institutional cooperation and increased educational opportunities for students. With
only eight university programs in prosthetics and orthotics, this type of consortium may
offer additional resources for adding advanced training.

A relevant perspective given by Rowley et al (1997) discussing the development of a
12-month master’s-level rehabilitation engineering training program. This paper
described the shortage of rehabilitation engineers and the potential to use these highly
trained students as service providers in the allied health field. The program was
developed with four educational goals. Disability and technology, major rehabilitation
systems, applied skills, and life-long learning were implemented into the core curriculum.
Prosthetists and orthotists are often linked closely with rehabilitation engineering. This
relationship may also provide alternative paths to develop new educational programs.

Threlkeld et al (1999) wrote about the clinical doctorate in physical therapy. This
report is relevant for its thorough discussion of the grounded theory research in
professional education. A review of the external influences of society and the profession,
the internal influences of the institution and the critical dimensions of professional
competence and professional attitudes are covered in detail. This paper lays out the
conceptual framework for the clinical doctorate in physical therapy and provides useful

tools to analyze their role in an ever-changing healthcare environment.
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A trend that appears in many of the relevant sources is the use of a needs assessment
or survey that targets the appropriate audiences. Walker and Lantz (1992) report on the
use of an educational needs survey. This survey was designed to (1) ascertain whether
there was a need for an advanced master’s level educational program in pediatric critical
care and (2) what the service sector nurses rated as important items to be included in the
curriculum. This process led to the collaboration of a curriculum and master’s program
as a clinical nurse specialist. Using a needs assessment to target appropriate populations
to assist in program development is essential in the early curriculum design stages.

The review of literature revealed a limited amount of material describing the
methods of new program development. The relevance of the literature review to this
project demonstrated the combine methods of using needs assessments and surveys in
determining methods for program development.

Since this project is attempting to gather information that will be helpful in
planning future education directions, many different resources will be used. Gaining
insights from other medical and allied health education programs will assist in the

development process for new graduate degree programs in prosthetics and orthotics.
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1. METHODOLOGY

The purpose of the survey was to assess the perceived need for graduate
education and training in the profession. A convenience sample was used to provide
survey responses. The sampling frame were registered users of the Orthotics and
Prosthetics list-serve (OANDP-L). The list-serve consisted of 1651 users (out of a total
of 3654 ABC certified prosthetists orthotists, that is 45.2%) who were prosthetists,
orthotists, prosthetists-orthotists, physicians, therapists and consumers. The frequency
distribution of the list-serve is unknown. Dual certified prosthetists-orthotists comprise
36% of the profession, while 31.5% are orthotists and 31.5% are prosthetists.

OANDP-L is endorsed by the American Academy of Orthotists and Prosthetists
and the International Society of Orthotists and Prosthetists as a forum for the discussion
of orthotic and prosthetic issues. The list-serve was chosen because it was readily
available, endorsed by the profession, and allowed for electronic capture of data. List-
serve users who participated in the survey were volunteers who received no
compensation. The project was approved under research protocol #2002-0293 from the
University of Illinois at Chicago.

An invitation to participate in the survey was posted to the OANDP-L via
electronic mail in August of 2002. The invitation requested list-serve users to link to a

specified web address (http://www.oandp.com/educationsurvey) and complete the survey.

Completed surveys were sent from the web-server directly to the investigator’s electronic

mail for data analysis with no personal identifiers.
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Anonymity was secured automatically during the response process through the
OANDP-L server. Only those responses from practitioners in prosthetics and orthotics
were used in the data analysis.

The survey items were piloted with Northwestern University’s prosthetics and
orthotics faculty for content and clarity prior to distribution.

The researcher developed the survey items. The survey consisted of 12 items.
Four demographic questions were followed by seven additional items that aimed at
establishing the need for graduate level education in the profession. A 6-point rating
scale was used to respond to survey items. The educational need will be determined by
the mean response to item 7, asking if the respondents consider the current education
level sufficient to meet the needs of the disabled community for the future. The last
survey item asked the participants to determine an order of preference for important
topics that may be included in a new graduate degree program. A listing of 21 topics was
provided in a random order. The topics were chosen by the investigator to include
current curriculum standards as well as other topics that have been used in other medical
professions and may have applicability to prosthetics and orthotics. The rankings may be
used to develop future curricula in both current and new training programs. Additional
narrative comments were possible following each question in the survey. Samples from
the range of written responses will be presented.

Only minor adjustments were made to the instrument following the pilot testing.
A copy of the final instrument is presented in the appendix. Mean ratings and standard

deviations were recorded for survey items 5 through 11.
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A non-parametric Pearson Chi- Square analysis was done to test significance in
responses between disciplines, years of experience, and level of education for items 5

through 11.
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A total of 323 subjects responded to the survey, of which 301 were eligible

SURVEY RESULTS

respondents. The survey had a response rate of 18.2% (The response rate is an

overestimate of the true response from prosthetists and orthotists since the frequency
distribution of list-serve users was unknown). All eligible responses were used in the

analysis. Most respondents, 43%, were dual certified practitioners, while 30% were

prosthetists and 27% were orthotists. (Figure 1)
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Figure 2. Percentage of respondents by years of experience

Slightly more than half (55%) of the respondents had less than 15 years of
experience, while 45% had more than 15 years of experience. (Figure 2)

Almost two-thirds (64.2%) of the respondents held a bachelor’s degree.
Individuals with an associate’s degree or less comprised 17% of the respondents and
those with a master’s degree or higher levels of education made up 19% of the

respondents. (Figure 3)
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Figure 3. Percentage of respondent by education level

Respondents received their education and training at a variety of institutions

(Note: the expression “education” and “training” was used interchangeably in the

survey.) Northwestern University graduates comprised 43% of the respondents with the

combined other United States accredited programs consisting of 45.8% of the

respondents. Other, non-US, educational programs made up 11.2% of the respondents.

(Figure 4)
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A. Training Appropriateness to Meet Needs

Two-thirds of the respondents (66.9%) agreed that the current level of training is
appropriate to meet the current needs of the disabled community, while the remaining
third (33.3%) disagreed. The mean rating was 3.90 (s=1.32) on the 6-point scale.

(Figure 5)

Total I |

Prosthetists-
Orthotists

Discipline

Orthotists I |

Prosthetists [ |

Strongly =~ ————— Disagree Agree ——————— P Strongly
Disagree Agree

Figure 5. Appropriateness ratings by discipline

“The current levels of training in prosthetics and orthotics are appropriate
to meet the needs of the disabled community at the present time.”
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There were no significant differences among disciplines concerning the
appropriateness of the current training to meet the needs of the disabled community
(x*=0.992, df =2, p < .60). With respect to experience levels, no statistical differences
were found in responses between those with less than 10 years of experience compared to
those with greater than 10 years of experience when responding to this statement (x*=
1.507,df =1, p <.22). However, respondents with a bachelor’s degree or higher agreed
more (70% vs.55%) than those with an associate’s degree or less (x*=3.657, df =1, p <
.05). (TABLE 1)

(Note: The order of entries in TABLES II to X will be the same across tables, that

is, education, experience, and discipline.)
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TABLE Il

Disagree

Agree

COMPARISON OF EDUCATION LEVEL, EXPERIENCE LEVEL, AND DISCIPLINE
(ITEM 5):
“The current levels of training in prosthetics and orthotics are appropriate to meet the needs of
the disabled community at the present time.”

Total

Disagree

21 26 47
(44.7%) | (55.3%) | (100%)
77 176 253
(30.4%) | (69.6%) | (100%)
98 202 300
(32.7%) | (67.3%) | (100%)
x°=3.657,df= 1, p < .05

Total

32 80 112
(28.6%) | (71.4%) | (100%)
71 127 189
(35.4%) | (64.6%) | (100%)
99 202 301
(33.1%) | (66.9%) | (100%)

(x’=1.507, df=1,p< .22)

Disagree | Agree Total
33 57 90
(36.7%) | (63.3%) | (100%)
24 57 81
(29.6%) | (70.4%) | (100%)
42 88 130
(32.3%) | (67.7%) | (100%)
99 202 301
(32.9%) | (67.1%) | (100%)
(x*=0.992, df =2, p <.60)
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Samples from the range of written comments for item 5 are presented below:

“Training should be broadened to include clinical rotations as a function of
curriculum. Residency is a positive step, but educational requirements need to be
stronger on clinical skills.”

“The schools provide the basics; while the clinical residency programs help to
balance the theoretic basics concepts with real applications. It is a good balance.”

“There is a lack of people entering the field and the programs are expensive to
run and quite a number of schools have closed because cost of program out weighs the
number entering. There are some programs available with no formal education that
produces inadequate practitioners. As with anything, there are some good schools and
some bad.”

“The level of education received at the different schools varies too widely. |
believe there needs to be a more uniform standard across the board, preferably a uniform
standard set at the level of the best programs.”

“More advanced training is needed in the comprehensive management of

individuals with complex pathologies and disabilities, especially given the advanced
technologies being applied in today practice of O&P.”
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B. Training Comprehensiveness to Meet Needs

Two-thirds of the respondents (64.9%) agreed that their training and education
was comprehensive and sufficient to manage all levels of patient care. (Figure 6)
The mean rating was 4.0 (s=1.28), that is, “agree” on the 6-point scale. There were no
significant differences among education levels, (x*= 1.287, df = 1, p <.25) or disciplines
(x*=5.204, df =2, p < .07). However, respondents with more than ten years experience
agreed less (73% vs. 60%) than those with ten years or less experience (x*= 5.071, df =

1, p<.02). (TABLE III)

Total I |

Prosthetists-
Orthotists

Discipline

Orthotists I |

Prosthetists I |

1 2 3 4 5 6
Strongly =~ ————— Disagree Agree ——— P Strongly
Disagree Agree

Figure 6. Comprehensiveness ratings by discipline

“The training and education that you received was comprehensive and sufficient to
manage all levels of prosthetic and orthotic care.”
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TABLE Il

COMPARISON OF EDUCATION LEVEL, EXPERIENCE LEVEL, AND DISCIPLINE
(ITEM 6):
“The training and education that you received was comprehensive and sufficient to manage all
levels of prosthetic and orthotic care.”

Disagree | Agree Total
13 34 47

(27.7%) | (72.3%) | (100%)
91 160 251
(36.3%) | (63.7%) | (100%)
104 194 298

(34.9%) | (65.1%) | (100%)
(x*=1.287,df= 1, p < .25)

Disagree | Agree Total
30 81 111

(27.0%) | (73.0%) | (100%)
75 113 188
(39.9%) | (60.1%) | (100%)
105 194 299

(34.8%) | (65.2%)
(x’=5.179,df=1,p<.02

(100%)

Disagree | Agree Total
24 66 90

(26.7%) | (73.3%) | (100%)
27 52 79
(34.2%) | (65.8%) | (100%)
54 76 130
(41.5%) | (58.5%) | (100%)
105 194 299

(35.1%) | (64.9%) | (100%)
—5.204, df = 2, p < .07)
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Samples from the range of written comments for item 6 are presented below:

“Training just gave a foundation. Patient contact and on the job experience is what is
needed to manage all levels of care. Someone told me when | first started that it would
take two years of working full time under supervision to know what | was doing. | found
that to be accurate.”

““At the baccalaureate level, my education was excellent in areas such as patient physical
examination and anatomy and physiology from the PT/OT perspective. The course-work
in P and O however only loosely tied these concepts into how it was related to P and O.
There was hardly any emphasis on research and/or methods in critically reviewing
existing research and in developing new research/knowledge. The methods of learning P
and O patient care were awkward and not organized.”

“ The O & P courses | took were good at the time but fell far below the standards of my
undergraduate requirements in depth and thoroughness. Continued study and
application over the first ten years of my career taught me, what | feel to be the
"minimum” clinical experience to become competent. Even now I'm only as skilled as my
last successful case.

“In the late 70's, there was a focus on both technical and clinical which better
prepared the clinician to designing a device as well as direct technicians with
appropriate techniques. The new clinicians are lacking in fundamental design,
engineering, stress and structure knowledge to properly serve the patient community.”

“| graduated feeling like 1 knew a very little about a lot of things, not at all
prepared to manage problems on my own. Residency and my first years in the field were
where | learned the most about comprehensive management.”

“My training and education was comprehensive and sufficient to begin with basic

knowledge in all areas. Only practice and continued education, in specific areas, will
provide optimal care.”
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C. Future Appropriateness to Meet Need (Item 7)

Half of the respondents (51.7%) thought that the current education and training
being offered was insufficient to meet the demands of the disabled population in the
future. The mean rating for this item was 3.44 (s=1.34), that is, “disagree” on the 6-point

scale. (Figure 7)

Total b !

Prosthetists-
Orthotists

Discipline

Orthotists

Prosthetists f {

1 2 3 4 5 6
Strongly =~ ————— Disagree Agree ——————— P  Strongly
Disagree Agree

Figure 7. Future appropriateness ratings by discipline

“The levels of current prosthetic and orthotic education and training will
be appropriate to meet the needs of the disabled in the future.”

There were no significant differences in responses between education levels,

years of experience, or discipline levels. (TABLE IV)
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TABLE IV

COMPARISON OF EDUCATION LEVEL, EXPERIENCE LEVEL, AND DISCIPLINE
(ITEM 7):
“The levels of current prosthetic and orthotic education and training will be appropriate

to meet the needs of the disabled in the future.”

Disagree

Disagree | Agree Total
25 22 47
(53.2%) | (46.8%) | (100%)
128 122 250
(51.2%) | (48.5%) | (100%)
153 144 297
(51.5%) | (48.5%) | (100%)
(x*=.063,df=1, p <.80)

Agree

Total

52 59 111
(46.8%) | (53.2%) | (100%)
102 85 187
(54.5%) | (45.5%) | (100%)
165 156 298
(51.7%) | (48.3%) | (100%)

(x>=1.653,df= 1, p<.19)

Disagree | Agree Total
46 43 89
(51.7%) | (48.3%) | (100%)
41 39 80
(51.3%) | (48.8%) | (100%)

67 62 129
(51.9%) | (48.1%) | (100%)
154 144 298
(51.7%) | (48.3%) | (100%)

(X*=.009, df =2, p <.99)
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D. Graduate Level Training to Meet Needs

On average, three out of five respondents (62.8%) agreed that the level of
education should be advanced to include a graduate degree. A higher percentage of dual
certified practitioners agreed with this statement compared with single certified
practitioners (Figure 8). The mean rating was 3.92 (s=1.56), that is, “agree” on the 6-

point scale.

Total [ |

Prosthetists-
Orthotists

Discipline

Orthotists [ |

Prosthetists I |

1 2 3 4 5 6
Strongly =~ ¢————— Disagree Agree ———————— »  Strongly
Disagree Agree

Figure 8. Graduate education ratings by discipline
“The level of education and training of orthotists and prosthetists should be

advanced to include a graduate degree.”” (e.g., Master of Prosthetics and
Orthotics)

There were no differences responses by education level to this item (x> =2.167, df

=1, p <.14) but significant differences were observed according to experience levels and
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discipline levels. Those with less experience and dual certifications agreed slightly more

(about 25% more). (TABLE V)

TABLE V

COMPARISON OF EDUCATION LEVEL, EXPERIENCE LEVEL, AND DISCIPLINE
(ITEM 8):
“The level of education and training of orthotists and prosthetists should be advanced to
include a graduate degree.” (e.g., Master of Prosthetics and Orthotics)

Disagree | Agree Total
22 25 47
(46.8%) | (53.2%) (100%)

88 160 248
(35.5%) | (64.8%) (100%)
110 185 295
(37.3%) | (62.7%) (100%)

Disagree

(x*=2.167, df =1,

<.1

Agree

Total

31 80 111
(29.7%) | (72.1%) | (100%)
79 106 185
(42.7%) | (57.3%) | (100%)
110 186 296
(37.2%) | (62.8%) |  (100%)

Disagree

(x?=6.485,df =1, p < .01)

Agree

Total

40 50 90
(44.4%) | (55.6%) (100%)
33 45 78
(42.3%) | (57.7%) | (100%)
37 91 128
(28.9%) | (71.1%) | (100%)
110 186 296
(37.2%) | (62.8%) |  (100%)

(x7=6.664, df =2, p < .03)
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Samples from the range of written comments for item 8 are presented below:

“Master’s programs in O & P, | believe, are a waste of money. Deciding on a
focus for the degree would inherently define the field of study too narrowly. Hands on
application of basic scientific, psychological and personal communication principles
would provide a better environment to culture the correct type of thinking to be a
successful practitioner. The education process should be difficult enough to require
dedication to study our profession/trade.”

“The only purpose for this push for "advanced education™ is to enhance the status
of the practitioner, not his/her skill level. Advanced education only makes sense for one
who will be doing academic education and research. Then, the approach should be by
specific discipline - i.e., bioengineering. The patient provider practitioner does not
require this advanced education to meet the needs of patients.”

“This extension of education should be an OPTION available to those who wish
to advance their current knowledge. If this is required, it will likely drive away many
qualified candidates who do not wish to spend additional time in the classroom. O & P is
already projected to fall behind the increasing need for our services in the near future.”

“I think this move is needed to keep us competitive as health care professionals
but | feel that a Masters degree has to offer something above and beyond the current
degrees/certificates.”

“I believe that a PhD. is ultimately the appropriate level of education that we
need. Who is it that writes our literature? Doctors, therapists and engineers. Sure,
there are times when a prosthetist or orthotist is at the end of the list of authors, but
never as the lead author of a truly well researched paper. Certainly, never as the lead
author of a book. That's why we need to be better educated, so that we can express what
we do and what we know about what we do.

“If current O &P schools are having trouble attracting quality professionals at the
bachelor or post graduate level, do you think it is likely that there will be enough students
to support this new program when this higher level will effectively make those eligible a
smaller select group?”
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E. Technical Skills in Graduate Education

A total of 71.8% of the respondents indicated that a master’s degree would not
improve the technical skills of a student. The mean rating was 3.0 (s=1.42), that is,

“disagree” on the 6-point scale. (Figure 9)

Total I |

Prosthetists-
Orthotists

Discipline

Orthotists I |

Prosthetists I |

1 2 3 4 5 6
Strongly =~ 4————— Disagree Agree ——————— P  Strongly
Disagree Agree

Figure 9. Technical skill ratings by discipline

““A master’s degree in prosthetics and orthotics would increase the levels of
technical skills of orthotists and prosthetists.”

No significant difference in responses was found between education levels or
discipline. However, those with more experience agreed less with this statement (38.2%

vs. 22.3% (x*=8.603, df = 1, p < .03). (TABLEVI).
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TABLE VI

COMPARISON OF EDUCATION LEVEL, EXPERIENCE LEVEL AND DISCIPLINE
(ITEM 9):
“A master’s degree in prosthetics and orthotics would increase the levels of
technical skills of orthotists and prosthetists.”

Disagree

Agree

Total

36 11 47
(76.6%) | (23.4%) | (100%)
177 73 250
(70.8%) | (29.2%) | (100%)
213 84 297
(71.7%) | (28.3%) | (100%)

Disagree

Agree

Total

68 42 110
(62.8%) | (38.2%) | (100%)
146 42 188
(77.7%) | (22.3%) | (100%)
214 84 298
(71.8%) | (28.2%) | (100%)
(x>=8.603, df = 1, p < .03)

Disagree | Agree Total
71 19 90
(78.9%) | (21.1%) | (100%)
55 25 80
(68.8%) | (31.3%) | (100%)

88 40 128
(68.8%) | (31.3%) | (100%)
214 84 298
(71.8%) | (28.2%) | (100%)

—3.190, df = 2, p < .20)
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Samples from the range of written comments for item 9 are presented below:

“Increasing the technical skills of a degreed prosthetist-orthotist is tantamount to
the project engineer operating the crane. Yes, the professional needs some hand skills,
but not to the level that | was taught. The patient management needs to be separated
from the tinker toys.”

“I think it is more likely to improve someone’s understanding of a subject rather
than technical skill. They are however, likely to become more technically capable of
carrying out research studies.”

“The use of a Master's level program to foster technical skills is a waste of time.
Masters level students need evaluation and decision making tools, not bending irons and
drawknives.”

“Master’s degrees should not be as concerned with technical skills, unless a
chosen track in a clinical specialty was pursued. The advanced level degrees are
intended to create advanced thinkers who will form a basis for the future of O&P
practice and education. Technical skills should be focused upon in technical skills, and
in the residency after the completion of the BS program or certificate program.”

“| feel that clinical and technical skills should be more a purview of the bachelor’s
level, scientific skills and research is the purview of a master's program.”

“As a registered technician that has been working in the field for 10 years, and
have worked with some of the best in the field, feel that more formal education will not
help their technical skills. They need to take technician training before they start their
formal education to master their technical skills.”

“Although an increase in technical skills and clinical competence may be a

byproduct of a Master's degree, | feel that an advanced degree should include the
production of a thesis resulting from original research and investigation.”
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F. Clinical Skills in Graduate Education

A total of 78.9% of respondents agreed that a master’s curriculum would increase
the clinical competence of an individual. The mean rating was 4.45 (s=1.32) for item 10,
this is “agree” on the 6-point scale. (Figure 10) This is in contrast to the previous item,
where 71.8% of respondents indicated that a master’s degree would not improve
technical skills. There were no significant differences in responses according to

education level, years of experience or discipline. (TABLE VII)

Total | |

Prosthetists-
Orthotists

Discipline

Orthotists | |

Prosthetists I |

1 2 3 4 5 6

Strongly =~ ————— Disagree Agree ———— P Strongly
Disagree Agree

Figure 10. Clinical skill ratings by discipline

“A master’s degree in prosthetics and orthotics would increase the levels of clinical
competence of orthotists and prosthetists.”
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TABLE VII

COMPARISON OF EDUCATION LEVEL, EXPERIENCE LEVEL AND DISCIPLINE
(ITEM 10):
“A master’s degree in prosthetics and orthotics would increase the levels of clinical
competence of orthotists and prosthetists.”

Disagree | Agree Total
13 34 47

(27.7%) | (72.3%) | (100%)
50 201 251
(19.9%) | (80.1%) | (100%)
63 235 298

(22.1%) | (78.9%) | (100%)
(x’=1.422, df= 1, p < .23)

Disagree | Agree Total
21 91 112

(19.8%) | (81.3%) | (100%)
42 145 187
(22.5%) | (77.5%) | (100%)
63 236 299
(21.1%) | (78.9%) | (100%)

x =.580,df=1,p<.44

Disagree | Agree Total
19 71 90

(21.1%) | (78.9%) | (100%)
18 61 79
(22.8%) | (77.2%) | (100%)
26 104 130
(20%) | (80%) | (100%)
63 236 299

(21.1%) | (78.9%) | (100%)
(x’= 229, df= 1, p<.89)
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Samples from the range of written comments for item 10 are presented below:

“The program would develop critical thinking skills, create awareness of other
opportunity's and learn how to gather more knowledge from various sources. Therefore
the level of clinical competence is increased as knowledge is enhanced. | don't believe it
increases the humanity aspect of competence.”

“If this is structured in a way that the educational program focuses on more than
what is presently being taught in P&O schools today. Some topics may include: Diabetic
Management, Stroke Management, Wound-Care, Business/Management courses. | still
feel strongly that this "Masters" level should be in addition to what is already being
taught, not a substitute.”

“Better knowledge of the situation, better skills to implement the knowledge. It’s
time to cure the collective knowledge and experience to produce a self-sufficient
practitioner who is able to either support his/her employer as a professional or work as a
leader in the field.”

“Only practical application can increase the clinical skills of a practitioner. If the
Master's program included many hours of clinic time under a mentor, then it could, not
necessarily would, provide the opportunity for improvement of clinical skills.”

*“I would hope that the programs would devote much needed time to clinical
skills. I don't know that current certificate programs are able to do this adequately.”
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G. Knowledge in Graduate Education

Most respondents (91.4%) agreed that a master’s degree would increase
knowledge. The mean rating was 4.79 (s=1.23), that is, between “agree” and “strongly

agree” on the 6-point scale. (Figure 11)

Total I |

Prosthetists-
Orthotists

Discipline

Orthotists I |

Prosthetists I |

1 2 3 4 5 6
Strongly =~ ————— Disagree Agree ——————— P Strongly
Disagree Agree

Figure 11. Knowledge ratings by discipline

“A master’s degree in prosthetics and orthotics would increase the levels
of knowledge of orthotists and prosthetists.”

No differences in responses were seen in education levels or discipline levels.
Respondents with less experience agreed slightly more with this statement. (x> = 5.562, df

=1,p<.01)  (TABLE VII)
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TABLE VIII

COMPARISON OF EDUCATION LEVEL, EXPERIENCE LEVEL AND DISCIPLINE
(ITEM 11):
“A master’s degree in prosthetics and orthotics would increase the levels of knowledge of
orthotists and prosthetists.”

Disagree

Agree

Total

Disagree

6 39 45
(13.3%) | (86.7%) | (100%)
19 228 247
(7.7%) | (92.3%) | (100%)
25 267 292
(8.6%) | (91.4%) | (100%)
(x>=1.547,df= 1, p< 21)

Agree

Total

4 107 111
(3.6%) | (96.4%) | (100%)
21 161 182
(11.5%) | (88.5%) | (100%)
25 268 293
(8.5%) | (91.5%) | (100%)

(x’=5.562,df= 1, p<.01)

Disagree | Agree Total
6 84 90
(6.7%) | (93.3%) | (100%)
10 66 76
(13.2%) | (86.8%) | (100%)
9 118 127
(7.1%) | (92.9%) | (100%)
25 268 293
(8.5%) | (91.5%) | (100%)

(x’=2.825,df =2, p < .24)
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The final survey question asked respondents to rank a randomly ordered list of 21
topics according to areas of most need to prosthetists and orthotists. The rank order of
topics is presented in TABLE IX. The top three subjects most in need were clinical
evaluation, biomechanics, and gait analysis. The bottom three subjects were leadership,

medical malpractice, and occupational safety.

TABLE IX

RANK ORDER OF SUBJECTS

SUBJECT N| MEAN _ Sd SUBJECT MEAN St
Deviation Deviation
1 | Clinical 316 | 319 | 307 | 12 |ENYineering 302 | 1143 | 554
Evaluation Design
2 | Biomechanics 317 4.07 2.87 13 | Pediatrics 292 | 11.75 7.23
3 | Gait Analysis 315 | 448 | 300 | 14 |Evidence-based | ,qq | 1554 | 769
Practice
Clinical Research
4 | Deior 317 | 5.14 715 | 15 | Qoo 205 | 13.40 | 8.33
5 | Kinesiology 302 | 6.11 433 | 16 Eea'th . 206 | 1354 | 8.46
conomics
6 | Pathology 306 | 6.36 4.16 17 | Myoelectrics 288 | 14.22 8.11
7 ;ﬁﬁlr;”'ca' 312 | 8.18 482 | 18 | CAD-CAM 202 | 14.77 7.15
8 | Componentry 305 9.30 6.89 19 | Leadership 294 | 1491 7.33
Materials Medical
9 | Sionce 305 | 9.71 751 | 20 | o tice 288 | 16.00 | 8.05
10 | Psychology 302 | 1051 | 497 | 21 | 9ccupational 289 | 16.40 7.04
Safety
11 | Neurology 201 | 11.30 | 8.22
The subject area(s) of most need to orthotists and prosthetists is: (rank order: 1=most,

2,3,4 ...21 least)
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IV.  DISCUSSION AND CONCLUSION

A. Summary of Results

In summary, two-thirds of the respondents agreed that the levels of education and
training in prosthetics and orthotics are appropriate at the present time. Those with an
associate’s degree or high school diploma agreed less. Two-thirds also agreed that their
training and education in prosthetics and orthotics was sufficient to manage all levels of
care, with those that had more than 10 years of experience agreeing less.

Approximately half (51.7%) agreed that the current level of education and
training is insufficient for the future. Three-fifths (62.8%) agreed that the level of
training should be increased to include a graduate degree, especially for those with dual-
certifications and less experience. More than two-thirds (71.8%) of the respondents felt
that a master’s degree would not improve technical skills, but almost 8 out of 10
respondents (78.9%) agreed that a master’s degree would improve clinical competence.
Nine out of 10 respondents (91.4%) agreed that a master’s degree would increase the
knowledge of orthotists and prosthetists. Those with 10 years or less experience agreed
more.

The rank ordering of subjects produced a mixture of clinical, scientific, and
technical topics that were selected as the top ten choices among the 21 possible subjects
presented. Clinical evaluation was chosen most frequently as the top subject with a mean
ranking of 3.19 out of 21 (s=3.07). Biomechanics was rated second with a 4.07 mean

score (s=2.87) and Gait Analysis was ranked third with a 4.48 mean score (s=3.09).
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B. Limitations of Survey

The major limitations of this survey are related to the scope and possible biases of
the respondents. A response rate of 18.2% of the professional list-serve (OANDP-L)
makes it difficult to draw conclusions without accurate representations of clinicians in the
profession of prosthetics and orthotics. A sample size of 300 is needed to have a two-
sided 95% confidence interval for a single mean that will extend 0.153 from the observed
mean, assuming that the standard deviation is known to be 1.350 and the confidence is
based on the large sample z statistic.

The lack of power, which is insufficient sample size, affected the ability to gain
precision in collecting responses, as reflected in the large standard deviations for each
rating. In order to have an even higher precision of .10, the sample size would need to be
increased to 700 respondents, and 2801 respondents if a .05 precision was desired.

The sampling frame of practitioners also had limitations. An electronic list-serve
was used for convenience purposes but eliminated the possible responses from those who
do not use computers. This sampling bias does not allow for a true representation of the
profession. Making accurate conclusions from the responses would be difficult to
accomplish within this limitation.

The survey responses produced a larger percentage of dual certified practitioners
(43% vs.36%) and a smaller percentage of orthotic practitioners (27% vs. 31.5%) than
what is presently represented in the profession. This difference may have influenced the

mean ratings for survey items.
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C. Interpretation of Survey Results

The needs assessment survey produced a total of 301 eligible responses, a response
rate of 18.2 % of those persons who subscribe to the OANDP list-serve. This sample
represents 8.2% of all American Board for Certification practitioners.

The respondents were comprised of 43% dual certified prosthetists-orthotists, 30%
certified prosthetists and 27% certified orthotists. When compared to the total number of
American Board for Certification practitioners, 36% are dual certified prosthetists-
orthotists, 31.5% are certified prosthetists and 31.5% are certified orthotists. The survey
had a higher proportion of dual certified practitioners as compared to single certified
orthotic practitioners. Forty-five percent of the participants had greater than 15 years of
experience. These participants may have influenced the mean rating scores and open-
ended comments because they did not have an opportunity to participate in new
educational standards currently being offered. New educational standards were adopted
from CAAHEP in 1993. These standards included the use of more formalized instruction
in gait analysis, biomechanics, kinesiology, materials science, pathology, and research
methods. Decrease emphasis and time was placed on technical fabrication and devices in
the new standards. The standards were developed to allow education programs to evolve
without imposing the financial burdens of material and equipment costs typically used in
fabrication. The more experienced practitioners (>10 years) who responded to the survey
would have not experienced this new curriculum, possibly affecting their survey

responses.
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The survey results highlighted the conflicting opinions of the profession as to whether
a graduate level of education is needed. Opinions varied widely (see large SD’s)
depending on the education level, experience level, and discipline in practice.

In general, the respondents with 10 years or less experience agreed more that
education and training of prosthetists and orthotists requires raising the educational levels
of future practitioners. The difference could also be due to a technological factor. Are
older, more experienced practitioners feeling inadequately trained with the development
of newer technology? Practitioners recently trained (<10 years) have more knowledge in
gait analysis, materials science, and biomechanics then older practitioners. They also
have experience with computer-aided design, computer-aided manufacturing and myo-
electric prostheses.

The future needs of a profession are often difficult to assess. This survey was
used to identify the perceived needs of the prosthetics and orthotics profession with a
desired purpose for future program development. The conflicting opinions make it
difficult to draw a unanimous conclusion that supports changing the level of education.
However overall, respondents felt a graduate degree was needed in prosthetics and
orthotics by a 2 to 1 margin (62.8%).

The focus of a potential master’s degree was also addressed in the survey.
Respondents rated the differences between technical, clinical, and knowledge domains in
a graduate program. The vast majority (80%—92%) of the respondents thought clinical
skills and knowledge would be improved in a master’s program. Even though the survey
showed that technical skills should not be the focus in an advanced training degree,

technical skill was ranked seventh in order of importance.
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This finding may assist in distinguishing the focus of an undergraduate program
from the focus of a graduate program.

This survey was initiated in order to assess the current and future educational
needs in prosthetics and orthotics. With only eight CAAHEP accredited education
programs in the United States, identifying new education and training needs is important
for the evolution and growth of the profession. The development of a new graduate
degree would produce the future educators, researchers, and leaders of the profession. A
new graduate program must provide additional or more advanced areas of study than
what is currently being offered. A graduate program must have its emphasis in both the
search and creation of knowledge as well as in its application.

Pulitzer Prize winning author Paul Starr, (1982) defined a profession as “an
occupation that regulates itself through systematic, required training and collegial
discipline; that has a base in technological, specialized knowledge; and that has a service,

b

rather than a profit, orientation enshrined in its code of ethics.” Does current prosthetics
and orthotics education provide for this advanced training and specialized knowledge?
Recent professional publications have presented varying viewpoints of this issue from
within the profession. Examples of these discussions can be read in the O&P Almanac
(March, 2000); “The State of Education in O & P”, (February, 2001) “The Great Debate
in O&P Education” and (February 2002) “Evaluating O&P Schools”. These articles
provided readers with a varied perspective on the current state of education and where the
profession may be headed concerning the education and training of future orthotic and

prosthetic clinicians. The profession is at a crossroads. Health care cost-containment,

combined with the need for effective clinical outcomes, becomes a topic for debate over
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what is needed more. That is, less qualified, lower paid practitioners in greater numbers
or more educated practitioners who may provide better patient care and advance research.

The profession of prosthetics and orthotics is highly empirical. Science appears
to be immature in the fields of prosthetics and orthotics. A graduate degree could aid in
bringing more science to the profession. The application of science to the field has
generally taken place through principles of engineering. In order for the profession to
progress, a scientific component must evolve from within the profession to supplement
the empirical aspects of the field. Science is needed in the profession in order for it to
advance rapidly and logically into the future.

This survey used a specific sampling frame from which to gather data from the
profession. The results demonstrated the conflicting opinions the respondents had to
present and future education needs. While it may be difficult to draw conclusions from
this data, a majority of respondents from this web-based survey did agree that a graduate
degree should be included in the education of orthotists and prosthetists.

This survey should be viewed as a pilot study, from which a more comprehensive
needs analysis can be structured. This comprehensive analysis should include a more
representative and adequate sample of the profession and could further address issues of
research needs, advanced clinical skill needs, or basic practitioner training needs. The
focus and content of a graduate degree should also be addressed through a more
comprehensive needs assessment. Does the profession view a master’s degree as an
entry-level requirement for all practitioners or is a master’s degree needed only to propel
research and education? These are questions that need to be answered in a more

comprehensive study to accurately assess the future educational needs of the profession.
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The profession of prosthetics and orthotics in the future will be faced with
increased competition from outside the field, infringements of other healthcare
occupations, more government regulation, increasing public demand for more qualified
services at lower-costs, and rapid advancements of technology that will ultimately alter
practice. These are future issues that may be addressed through changes in the

professional education and training of prosthetists and orthotists.
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APPENDIX
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An Internet Survey of Educational Needs in Prosthetics and Orthotics

This survey is being used as partial fulfilment of a master’s degree project at the
University of lllinois at Chicago. Participation in this survey is voluntary. No names are
requested. Your participation is important to the investigator of this project. Please
answer the survey questions honestly and completely.

Additional information or questions concerning this survey should be directed to:

Mark L. Edwards, C.P. at (312) 238-1173, or via e-mail at: mle@northwestern.edu
DEMOGRAPHICS: Please check the appropriate lines:
1. Iam currently ABC certified in:
Prosthetics

Orthotics
Prosthetics and Orthotics

2. How many years have you been certified in prosthetics and/or orthotics?

Less than 1 year

1 to 5 years

6-10 years

11-15 years

More than 15 years

3. What is your highest level of education?

High School Diploma
Associates Degree
Bachelors Degree
Masters Degree
Doctorate

Other

4. Where did you receive your education in prosthetics and orthotics?

California State at Dominguez Hills Rancho Los Amigos

Century College Rutgers University
Cerritos College Shelby State College
Florida International University UCLA

Newington Certificate Program University of Texas

New York University University of Washington
Northwestern University Other
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Needs Assessment

5. The current levels of training in prosthetics and orthotics are appropriate to meet the
needs of the disabled community at the present time.

Strongly Somewhat . Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree
6 5 4 3 2 1
6. The training and education that you received was comprehensive and sufficient to
manage all levels of prosthetic and orthotic care.
Strongly Somewhat . Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree
6 5 4 3 2 1
7. The levels of current prosthetic and orthotic education and training will be appropriate to
meet the needs of the disabled in the future.
Strongly Somewhat . Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree
6 5 4 3 2 1
8. The level of education and training of orthotists and prosthetists should be advanced to
include a graduate degree. (e.g., Master’s of Prosthetics and Orthotics)
Strongly Somewhat . Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree
6 5 4 3 2 1
9. A master’s degree in prosthetics and orthotics would increase the levels of technical skills
of orthotists and prosthetists.
Strongly Somewhat . Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree
6 5 4 3 2 1




10. A master’s degree in prosthetics and orthotics would increase the levels of clinical
competence of orthotists and prosthetists.

Strongly Somewhat . Somewhat Strongly
Agree Agree REE Bltcis Disagree Disagree
6 5 4 3 2 1
11. A master’s degree in prosthetics and orthotics would increase the levels of knowledge of
orthotists and prosthetists.
Strongly Somewhat . Somewhat Strongly
Agree Agree R Disagree Disagree Disagree
6 5 4 3 2 1
12. The subject area(s) of most need to orthotists and prosthetists is: (rank in order
I=most, 2,3,4 ...21 least)
[ ]clinical evaluation [ ] biomechanics [ ] engineering design
[ ] kinesiology [ ] technical skills [ ] psychology
[ ] gait analysis [ ] pathology [ ] medical malpractice
[ ] componentry [ ]research design [ ] evidenced-based practice
[ ] healthcare economics [ ]leadership [ ]clinical decision making
[ ]CAD-CAM [ ] electronics/myoelectrics [ ] occupational safety
[ ] material science [ ] pediatrics [ ]neurology

Additional comments

Thank you completing this survey.
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Edwards, M.L. "Change is in the Air: ABC Clinical Patient
Management Examination Undergoes Revision", Capabilities
Newsletter, Vol. 10 #1, January, 2001

Edwards, M.L. "Trans-tibial Socket Design and Suspension
Methods", Physical Medicine and Rehabilitation Clinics of North
America

Volume 11, Number 3, August, 2000

Edwards, M.L. "Prosthetics and Orthotics Education: What Does
the Future Hold”, Capabilities Newsletter, Vol. 7 #1, January,
2000

Lin, MC, Wu Y., Edwards, M., Vertical alignment axis for trans-
tibial prostheses: A simplified alignment method, Journal of
Formosan Medical Assoc. 1999:39-44.

Edwards, ML.,”Teaching Professionalism”, Capabilities
Newsletter, Vol. 7 #1, June, 1999

Edwards, M.L.”Promoting Active Learning in Prosthetic and
Orthotic Education,” Capabilities Newsletter, Vol. 7 #1, January,
1998

Edwards, M.L.”Computers Supplement Prosthetic and Orthotic
Education,” Capabilities Newsletter, Vol. 6 #1, January, 1997
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Publications:

Awards:

Invited Lectures:

Edwards, M.L.”"NUPOC Plays Vital Role in Assuring the Quality
of Delivery of Prosthetics and Orthotics,” Capabilities Newsletter,
Vol. 5 #1, January, 1996

Childress, D.S., Edwards, M.L., Fenwick, L., "Prosthetics and
Orthotics," The Encyclopedia of Disability and Rehabilitation p.
573-579, 1995

Childress, D.S., M. Edwards, et al. "Computerized Methods for
Prosthetics and Orthotics," Veterans Administration Research
Abstracts: Amputations and Limb Prostheses, p. 5, 1992

Chan, R.B., D.S. Childress, M.D. Brncick, M. Edwards, E.
Uellendahl. "Clinical Experience with CAD/CAM Below-Knee
Socket Fittings," Proceedings of the Seventh World Congress,
ISPO, p. 18, 1992.

"Outstanding Educator Award" 1995, American Academy of
Orthotists and Prosthetists, National Meeting, Orlando, FL. March
1996

"Carl Haven Young Award for Meritorious Service" American
Kinesiotherapy Association Annual Meeting, Indianapolis, IN,
July, 1993

“Impression Procedures and Fitting Techniques for Trans-femoral
Amputations”, New York State Chapter of the American Academy
of Orthotists and Prosthetists, Rye Brook, NY, October 11, 2003

“Overview of Ischial Containment Techniques”, Lower Limb
Prosthetics Society, American Academy of Orthotists and
Prosthetists, March 22, 2003

“NU-RIC Ischial Containment Prosthesis Workshop”, Center for
International Rehabilitation, San Salvador, El Salvador, December
18-21, 2002

“Gait Analysis and Gait Training for Physical Therapists”, Health
South Rehabilitation Hospital, Montgomery, AL, September, 14,
2002

“Entry Level Prosthetics and Orthotics Curriculum, The
Northwestern Experience”, Prosthetic and Orthotic Educators
Meeting, Jonkoping, Sweden, August 14-17, 2002
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Invited Lectures:

“An Educational Needs Assessment and Strategic Planning for the
Development of a New Degree Program in Prosthetics and
Orthotics”, The Third Annual MHPE Conference, Department of
medical Education, University of Illinois at Chicago, July, 25-26,
2002

“Rehabilitation of the Lower Limb Amputee”, Rehabilitation
Institute of Chicago, Chicago, IL, October 12-13, 2001

“Fundamentals of Prosthetics for Physical Therapists”, Buskey
Health Sciences Center at Alabama State University, Montgomery,
AL, July 13-14, 2001.

“Transfemoral Socket Designs; Panel Discussion”, American
Academy of Orthotists and Prosthetists Annual Meeting and
Scientific Symposium, Dallas, Texas, March 9, 2001

“Partial Foot Prosthetics: A Case Study Approach”, American
Academy of Orthotists and Prosthetists Annual Meeting and
Scientific Symposium, Dallas, Texas, March §, 2001

"Current Developments in Lower-Limb Prosthetics and Orthotics,"
Scholl Podiatric School of Medicine, Chicago, Illinois, March 1,
2001

“Interdisciplinary Management of Persons with Amputations”,
Edinburg Regional Medical Center, Edinburg, TX, October 27-28,
2000

“NU-RIC Ischial Containment Prosthesis”, Cascade Learning
Center, Reno, NV, June 14-15, 2000

"Current Developments in Lower-Limb Prosthetics and Orthotics,"
Scholl Podiatric School of Medicine, Chicago, Illinois, March,
2000.

"Advances in Prosthetic Medicine" 12™ Annual National
Conference on Special Care Issues in Dentistry, Chicago, IL,
March 24, 2000

"Pros and Cons of Early Prosthetic Management" American
Academy of Orthotists and Prosthetists Annual Scientific Meeting
and Symposium, San Diego, CA, March 18, 2000
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Invited Lectures:

“Overview of Prosthetics for OSSUR, Inc.” Reykevick, Iceland,
Oct. 1999

"Establishing Parameters for Ischial Containment Socket Shapes,"
North Carolina Chapter of Orthotists and Prosthetists Meeting,
Wilmington, NC, August 1999

“Current Concepts with Using the Removable Rigid Dressing
Technique”, North Carolina Chapter of Orthotists and Prosthetists
Meeting, Wilmington, NC, August 1999

"Current Developments in Lower-Limb Prosthetics and Orthotics,"
Scholl Podiatric School of Medicine, Chicago, Illinois, April,
1999.

“NU-RIC Socket Design Seminar”, Scheck & Siress, Inc.,
Chicago, IL, June 1998

“Lower Limb Components and Biomechanics,” Prosthetics
Review Course for Canadian Physical Medicine and Rehabilitation
Physicians, The Rehabilitation Center, Ottawa, Ontario, Canada,
January, 1998

“Overview of Lower Limb Prosthetics”, FlexFoot, Inc.,
Aliso Viejo, CA, January, 1998

"Establishing Parameters for Ischial Containment Socket Shapes,"
Oklahoma Association of Orthotists and Prosthetists Meeting,
Oklahoma City, OK, April 1997

"Current Developments in Lower-Limb Prosthetics and Orthotics,"
Scholl Podiatric School of Medicine, Chicago, Illinois, April,
1997.

"Establishing Parameters for Ischial Containment Socket Shapes,"
Florida Association of Orthotists and Prosthetists Meeting, Captiva
Island, FL, September 1996

"Review of Hip Disarticulation Biomechanics," Midwest Chapter
American Academy of Orthotists and Prosthetists Fall Scientific
Symposium, Chicago, IL October,1995

"Student Interactive Prosthetics Program," American Academy of

Orthotists and Prosthetists Annual Scientific Meeting, New
Orleans, LA, March, 1995
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Invited Lectures:

“Lower Limb Components and Biomechanics,” Prosthetics
Review Course for Canadian Physical Medicine and Rehabilitation
Physicians, The Rehabilitation Center, Ottawa, Ontario, Canada,
February, 1995.

“Lower Limb Prosthetics for Therapists”, Lewis-Gayle Medical
Center, Roanoke, Virginia, June, 1994.

“NU-RIC Ischial Containment Impression Procedure”, AAOP-
AOPA Region IV Combined Meeting, Merriville, Indiana, June
1994.

“Principles of Hip Disarticulation and Hemipelvectomy”, Exam
Preparation Seminar, Dallas, Texas, June 1994

“Utilizing Computer Software for Prosthetic and Orthotic
Education,” Midwest Chapter AAOP and Region VI AOPA
Combined Scientific Seminar, Delavan, Wisconsin, June, 1993.

“Lower Limb Components and Biomechanics,” Prosthetics
Review Course for Canadian Physical Medicine and Rehabilitation
Physicians, The Rehabilitation Center, Ottawa, Ontario, Canada,
January, 1993.

"Current Developments in Lower-Limb Prosthetics and Orthotics,"
Scholl Podiatric School of Medicine, Chicago, Illinois, April,
1992.

"Current Clinical Concepts and Future Designs in Prosthetics and
Orthotics," Illinois Rehabilitation Assn., Schaumburg, Illlinois,
July, 1991.

"Review of Normal Human Locomotion," and "Gait Analysis of
the Lower Extremity Patient," presented at the American
Kinesiotherapy Association National Convention, Las Vegas,
Nevada, 1989.

"Prosthetic Experience with the Quantum Foot,' presented to the
Midwest Chapter and Region VI A.O.P.A. Scientific Seminar,
Oconomowoc,Wisconsin, 1989.

"Current Concepts and Designs in Lower-Limb Prosthetics," The
Lower Extremtiy Amputee, Ft. Wayne, Indiana, 1989.
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Professional
Organizations:

Commissioner, National Commission of Orthotics
and Prosthetics Education(NCOPE), Dec. 1996-2003

Chair, Lower Limb Prosthetics Society (AAOP) Dec. 1996-2002

Chair, Exam Preparation Seminar Committee,
American Academy of Orthotists and Prosthetists, 1995-2000

Chair, National Association of Prosthetic Orthotic Educators
(NAPOE), 1995-1999.

Vice-Chair, National Association of Prosthetic Orthotic Educators
(NAPOE), 1993-1995.

Immediate-Past President; Midwest Chapter of the American
Academy of Orthotist and Prosthetists, 1991.

President; Midwest Chapter of the American Academy of
Orthotists and Prosthetists, 1990.

President-Elect; Midwest Chapter of the American Academy of
Orthotists and Prosthetists, 1989.

Vice-President; Midwest Chapter of the American Academy of
Orthotists and Prosthetists, 1988; Education Chairman, 1985-1988.

Member; American Academy of Orthotists and Prosthetists,
National and Midwest Chapters, 1985 - present.
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