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Message from the President
collaboration, a definition: n: joint labor. collaborate, v: to work or labor together; to act jointly.

F

ive years ago, the Academy Board of Directors
voted to add “collaboration” to the list of pillars
that defines the Academy’s mission statement. This
move was initially intended to foster an improvement in our individual patient treatments. But in a
larger sense, it is about how the Academy can position itself to
help improve patient care on a more universal scale. For years,
the “Four Pillars” of education, literature, research, and advocacy guided the activities of Academy members, volunteers,
and elected officials. Each of these four pillars represents an
endpoint that serves as a tangible goal unto itself. Collaboration is different. It is a means to an end and is arguably our
most important pillar because it enhances our ability to meet
the goals associated with the other four.
For the O&P professional, collaboration is possible in a variety of ways. In its purest form it might be asking a coworker to
help with a challenging patient or scheduling a fitting appointment to coincide with a physical therapy visit so that both clinicians can be on the same page. Collaboration might entail
updating the prosthetist in Florida who will be providing care
for your amputee patient who spends winters down south. Collaboration can also be achieved by attending a local O&P clinic
to interact with the patient, family, therapist, and doctor to help
determine the most appropriate orthotic care. You may be a
practitioner who, as a clinical expert, partners with a group of
researchers to identify the best treatment option for a specific
diagnosis. Or you may work with a manufacturer to design a
device that ultimately results in bringing to market a new product that improves the lives of our patients.
The Academy encourages our members to get involved in
a project with one of the many O&P professional organizations and trade associations. Consider the potential of partnering with the Amputee Coalition of America (ACA) to push for
parity legislation in your state or joining Academy representatives at the annual American Orthotic and Prosthetic Association (AOPA) Policy Forum, where AOPA arranges visits with
your congressional representatives to discuss federal legislation
and how it affects your practice. This type of collaboration has
the potential to impact a very large number of O&P professionals and the patients we serve.
Over the past few years, the Academy has recognized that
to best serve our members we need a closer relationship with
our many sister organizations. This presents a special and beneficial type of collaboration that occurs when organizations
work together. The most visible example of this is the O&P
Alliance, which comprises the Academy, AOPA, the National
Association for the Advancement of Orthotics and Prosthetics
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(NAAOP), and the American Board for Certification in
Orthotics, Prosthetics & Pedorthics (ABC). By synchronizing
our efforts through the Alliance, favorable results on a variety of initiatives have been achieved. It does not stop there.
With increasing frequency,
organizations with overlapping missions and priorities have been coordinating
their efforts on an ad hoc
basis to address the needs
of their constituents. But
collaboration should not be
mistaken for homogenization. It is imperative that
each organization be able
to prioritize its activities to
Scott D. Cummings, PT, CPO, FAAOP
meet the needs of its own
2010–11 President
members and that by doing
so maintain the broad spectrum of perspectives that helps
make each unique.
Because of this uniqueness, our O&P identity is often not
precise enough to evoke accurate understanding in those with
whom we interact. We are an industry and a profession. We are
at once leg guys, clinical experts, brace ladies, problem solvers,
and craftspeople. Due to the inherent tendency to focus on our
own priorities, it is important to find ways to work together to
consolidate our message, push the O&P agenda, and ultimately
improve O&P care. One way to do this is to identify what image
we would like to project. This is what marketing experts call
“branding,” and it would be advantageous if O&P had a central
message or theme that accurately represents us. The Alliance
has produced an excellent four-page white paper aimed at legislators that explains who and what we are. But what if we had
an abbreviated message, a tagline of sorts that would appeal to
a larger and more diverse audience to give us immediate recognition? This would identify clearly and concisely how we
would like to be viewed by legislators, insurance companies,
the medical community, and the patients themselves.
I urge all Academy members to reach out to others and find
common ground. Offer to help on a project or invite others to
join in on your project. Problems that may seem insurmountable will no doubt be less imposing when teamwork is applied.
The exceptionally successful UCLA basketball coach John
Wooden said, “Don’t let what you can’t do interfere with what
you can do.” Ultimately, working together will allow us to more
effectively move the Academy forward as we strive to advance
the profession.
October 2010 ■ The Academy TODAY A-3
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Randomized Crossover Study
of AFO Ankle Components in Adults
with Post-Stroke Hemiplegia
■

S Fatone, R Stine, S Gard, Northwestern University, Chicago, Illinois; Jesse Brown, VA Medical Center, Chicago, Illinois

Introduction
More than four million Americans use orthoses, with ankle
foot orthoses (AFOs) being the most widely used.1,2 When
pathologies such as hemiplegia are present, ankle-foot function is disrupted and an AFO may be worn to restore function.
The function imparted by AFOs relies largely upon the degree
of resistance provided to rotation about the ankle.3 There are
a number of ankle joints and motion-control devices currently
available for use in thermoplastic AFOs, but functional evaluation of orthotic ankle components is limited.4–6 The purpose
of this randomized crossover study was to assess the effect of
different ankle components on the gait of adults with poststroke hemiplegia who wore articulated AFOs.

Materials and Method
The Northwestern University Institutional Review Board
(IRB) approved this study, and participants provided informed
consent prior to voluntary participation. Three articulated
AFOs with full-length footplates were custom molded of 3⁄16inch polypropylene from the same cast by a single orthotist (a
heel-height board was used to cast the ankle at 90 degrees).
Subjects wore each AFO for two weeks in random order:
90-degree plantarflexion stop/free dorsiflexion (AFO1); plantarflexion limiter/free dorsiflexion (AFO2); 90-degree plantarflexion stop/dorsiflexion assist (AFO3). All AFOs used
Tamarack Flexure Joints (Becker Orthopedic, Troy, Michigan). A baseline shoes-only condition (NoAFO) was also
recorded using standardized footwear (New Balance #926).
Durometer selection for the motion limiter (60, 70, or 90) and
dorsiflexion-assist joints (75 or 85) were based on clinical
evaluation of participants. Gait analyses were conducted using
the Helen Hayes marker set with ankle markers secured to the
AFO with the proximal joint screw so that the marker center
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was in line with the joint axis. The VA Chicago Motion Analysis Research Laboratory (VACMARL) is equipped with an
eight-camera digital real-time motion-capture system (MAC,
Santa Rosa, California) and six force plates (AMTI, Watertown,
Massachusetts) embedded in a 10m, level walkway. OrthoTrak
software (MAC) was used to calculate kinematic, kinetic, and
temporospatial data. A minimum of three trials were averaged
for each subject walking at a normal, freely selected speed.
Non-parametric statistical analyses were conducted using the
Friedman Test (α = 0.05) with Wilcoxon Signed Ranks Test
for post-hoc comparisons (α = 0.008 after Bonferoni correction for multiple comparisons) for dependent groups and the
Kruskal-Wallis Test (α = 0.05) for independent groups.

Results
Data were analyzed for 21 subjects, nine males and 12 females
(mean age: 54.0±7.7 years; mean mass: 81.7±18.8kg; mean
height: 169.3±10.5cm). Mean time since stroke was 6.6±5.8
years (12 left, nine right hemiplegia). Subjects were broken
down into two groups depending on whether or not knee
hyperextension was present during gait without an AFO. Temporospatial variables did not differ between groups, but peak
knee moment during loading response was significantly different for all conditions; knee angle during loading response
was significantly different for all but the AFO2 and AFO3
conditions; and ankle angle at mid swing and initial contact
was significantly different for all but the AFO2 conditions.
There was no difference between conditions with regards to
the load transfer transient. Table 1 shows the results as median
(interquartile range) for all subjects and for the group with
knee hyperextension.
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Table 1

NoAFO

All (n=21)
AFO1 AFO2 AFO3

p

NoAFO

Hyperextension (n=11)
AFO1 AFO2 AFO3

p

Walking Speed (m/s)

0.45
(0.39)

0.67
(0.37)

0.65
(0.40)

0.60
(0.38)

0.005
*^#

0.45
(0.36)

0.60
(0.33)

0.63
(0.36)

0.59
(0.27)

0.067

Cadence (steps/min)

72.7
(31.9)

87.5
(18.0)

81.8
(19.1)

84.8
(23.8)

0.204

72.7
(27.2)

87.7
(15.44)

81.5
(13.9)

84.8
(27.6)

0.525

Step Width (cm)

22.8
(8.7)

18.3
(7.3)

20.0
(5.5)

20.9
(6.5)

0.003

22.9
(8.3)

18.3
(7.3)

20.0
(5.9)

21.7
(7.3)

0.002
*^

Involved Side Step Length (cm)

38.7
(55.9)

52.2
(20.2)

47.8
(18.7)

51.8
(21.0)

0.003
*^#

42.3
(19.4)

52.2
(15.1)

47.8
(13.6)

51.8
(13.7)

0.067

Mid-Swing Ankle Angle (degrees)

-7.9
(11.4)

-1.8
(7.1)

2.0
(5.8)

-2.0
(6.4)

0.000
*^#@∆

-13.5
(8.7)

-2.2
(7.9)

-0.1
(4.7)

-3.2
(4.0)

0.000
*^#∆

Ankle Angle at Initial Contact
(degrees)

-12.0
(10.6)

-3.0
(6.38)

1.8
(6.0)

-4.0
(7.0)

0.000
*^#∆

-13.4
(6.1)

-4.1
(6.4)

-1.4
(4.3)

-7.0
(4.5)

0.000
*^#∆

Peak Knee Angle in Loading Response
(degrees)

11.8
(14.0)

12.7
(11.4)

16.5
(10.3)

11.5
(15.4)

0.027

4.4
(8.7)

12.0
(8.4)

8.6
(12.1)

6.0
(8.9)

0.002
^

Peak Knee Moment during Loading
Response (Nm/kg)

-0.02
(0.26)

0.02
(0.22)

0.07
(0.22)

-0.02
(0.31)

0.034
^

-0.08
(0.10)

-0.03
(0.08)

-0.03
(0.12)

-0.05
(0.04)

0.059

Load Transfer Transient (%BW)

0.48
(0.50)

0.00
(0.50)

0.00
(0.49)

0.00
(0.48)

0.013

0.52
(0.42)

0.00
(0.67)

0.00
(0.64)

0.00
(0.55)

0.113

*NoAFO:AFO1

Post-hoc comparisons significant at p<0.008:
^NoAFO:AFO2 #NoAFO:AFO3 @AFO1:AFO2 ~AFO1:AFO3 ∆AFO2:AFO3
No significant post-hoc analyses at p<0.008 despite significant main effect.

Discussion
For all subjects, all AFO conditions significantly increased
walking speed and step length on the involved side to the
same extent compared to NoAFO. In general, all AFOs had
a more substantial effect on gait in persons with hemiplegia
who exhibited knee hyperextension when walking without
an AFO. Dorsiflexion-assist joints did not provide additional
dorsiflexion during swing when compared to AFOs without
dorsiflexion assist. Results suggest that a larger sample size is
needed to detect post-hoc differences for peak knee angle during loading response and load transfer transients.
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Comparison of In-Socket
and Post-Doffing Residual Limb
Extracellular Fluid Volumes
■

JE Sanders, DS Harrison, KJ Allyn, TR Myers, DC Abrahamson, Bioengineering and Rehabilitation Medicine Departments, University of Washington, Seattle

Introduction
To design a prosthetic socket, a practitioner typically determines residual-limb shape by either taking a plaster cast or by
collecting a three-dimensional image using a digital camera
system. Either way, the prosthesis is doffed before the shape
is acquired. A residual limb will undergo volume increase
after doffing, and potentially that volume change can affect
the shape being measured. But how substantial are the volume
changes? And, further, how much do activity of the patient
before doffing and maintaining a liner on the limb after doffing affect those volume changes? The purpose of this study
was to address these questions.

Materials and Methods
Subjects: Twenty-three individuals who had a transtibial amputation at least 12 months prior participated in this study. Subjects averaged 52.7 (±12.2) years in age and 13.3 (±12.9) years
since amputation. Seventeen were male and six were female.
Informed consent was obtained before any study procedures
were initiated.
Volume Measurement: Residual limb extracellular fluid volume (Vecf) was determined using bioimpedance analysis. After
cleaning the skin with sandpaper, four strip electrodes (7.7cm
x 2.0cm x 0.081cm) were placed on the residual limb over the
posterior-lateral region so that their long axes were parallel
with each other and perpendicular to the long axis of the limb.
Using a bioimpedance analyzer (Hydra 4200, Xitron Technologies, San Diego, California), a low alternating current (<700
µA) was applied at 50 frequencies over a range of 5 kHz to
1 MHz through the outer two electrodes, while voltage was
sensed between the two inner electrodes (1 Hz sampling rate).
Using a technique known as Cole modeling,1 which involves
modeling the tissue as resistors and a capacitor, extracellular
fluid resistance was determined. Resistance was converted to
Vecf using mixture theory.2 The change in Vecf was expressed
as a percentage of Vecf at doffing. The maximum change within
the 10-minute post-doffing interval was determined, and means
between study-protocol groups compared.
Study Protocol: Three protocols were conducted on each
subject. Post-Sit w/o Liner: After donning the prosthesis, bioimpedance data collection was initiated. The subject sat comfortably in a chair with the prosthesis donned for 10 minutes,
taking care to ensure the foot and thigh were well supported.
The prosthesis and liner were then doffed, and the subject sat
quietly for 10 minutes. Post-Sit w/Liner: This was the same proA-6 The Academy TODAY ■ October 2010

tocol as above except only the socket was doffed and not the
liner. Post-Walk w/o Liner: In this protocol, the subject underwent two series of sequential intervals of sitting (2 minutes),
standing (5 minutes), and walking on a treadmill (5 minutes),
then doffed the prosthesis and liner. Thus a 5-minute walking
interval was conducted immediately before doffing the prosthesis. The subject then sat quietly for 10 minutes.

Results and Discussion
Maximum Vecf changes over
the 10-minute interval after
doffing ranged from 0.0 to 8.0
percent. The mean maximum
Vecf change after walking was
significantly greater than that
after sitting (p=0.04), by 1.1
percent. The change after sitting was less when the liner was left on the residual limb than
when it was removed (by 0.3 percent), but the reduction was not
significant (p=0.20). Qualitatively, the liner tended to stop Vecf
increase abruptly, presumably when hoop stress in the liner was
sufficient to prevent further expansion. A next step will be to
determine if patient and socket qualities relate to Vecf changes
after doffing. Potentially, Vecf changes can be predicted and then
accommodated for in-socket design and treatment.

Conclusion
Limb Vecf increases during casting or imaging can be substantially reduced by having patients sit quietly beforehand with the
prosthesis donned.

References
1. Cole KS, Li CL, Bak AF. Electrical analogues for
tissues. Exp Neurol. 1969;24(3):459–473.
2. Fenech M, Jaffrin MY. Extracellular and intracellular
volume variations during postural change measured
by segmental wrist-ankle bioimpedance spectroscopy. IEEE Trans Biomed Eng. 2004;51(1):166–175.
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How Accurate Are Carved Positives
Made by Central Fabrication Facilities?
■

JE Sanders, MR Severance, TR Myers, DC Abrahamson,
Bioengineering and Rehabilitation Medicine Departments, University of Washington, Seattle

Introduction
In previous research, we compared shape matches
between electronic data files sent to ten central fabrication facilities and the actual sockets sent back to us.1
Results showed a wide range in quality, with absolute
volume differences ranging from -2.8 to +5.8 percent,
and absolute mean radii differences ranging from 0.0
to 1.4mm. The purpose of the current research was
to extend from that investigation to assess exclusively
the carving phase of socket fabrication. Shape differences between carved positives and electronic shape
files were investigated.

Materials and Methods
Sockets: Three electronic socket-shape files (AAOP format)
were sent to each of ten central fabrication facilities to fabricate
positive models using computer-aided manufacturing equipment. All models were fabricated from a closed-cell foam material. The three socket shapes were the same as those used in our
previous investigation.1 Socket A was tapered with distinct bony
landmarks, socket B was cylindrically shaped and bulbous, and
socket C was cylindrically shaped with bony prominences.
Shape Measurement: Models shapes were measured using
a custom shape-measurement instrument. The instrument was
a digitizer with a spring-loaded stylus arm that contacted the
external model surface while the model was rotated about its
longitudinal axis. Using the measured angulation of the stylus arm, its vertical position, and the rotational position of the
motor rotating the model, the shape of the positive model was
determined. The measurement error was less than 0.1mm.
Shape Comparison: The shapes of the measured positive
models were aligned with the electronic-file shapes using a
custom algorithm. The algorithm was an optimization procedure that used both absolute differences and surface normals
for alignment. The algorithm was similar to that described previously2 except that 100 percent of the points were used in the
optimization, and the optimization weighting ratio of absolute
difference:surface normals was 0.8:0.2.

Results
Results showed that volume differences between the positive
models and electronic-shape files ranged from -4.2 to +1.0
percent, and absolute mean radii differences ranged from 0.0
to 1.2mm. For seven of the companies (1, 2, 3, 4, 6, 7, 10),
Supplement of The O&P EDGE

the range in volume difference among the three sockets
[maximum difference (modelAAOP)–minimum difference
(model-AAOP)] was less than
1.1 percent. For those companies, absolute mean radial
error was less than 0.4mm.
One company (4) showed distinct coupling between radial
error and anatomical location, and another company (5) showed
large local variations in radial error. The other eight companies
(1, 2, 3, 6, 7, 8, 9, 10) showed relatively uniform radial error
over the surface for each model tested.

Discussion and Conclusion
The consistent matches between the positive model shapes and
the electronic-shape files indicate good positive-model fabrication processes for most of the companies. More positive models
were accurately shaped in this study than sockets were accurately shaped in our previous investigation,1 suggesting there
is, in general, greater error in socket forming than in model
carving. The relatively uniform radial error over the surface
for most of the models tested might reflect company practices
of reducing model radii in anticipation of adding a thin sock
during subsequent socket forming. A 0.25-mm radial reduction
corresponded to a volume decrease of approximately 0.9 percent for the shape tested.

References
1. Sanders JE, Rogers EL, Sorenson EA, Lee GS, Abrahamson DC. CAD/CAM transtibial prosthetic sockets from central fabrication facilities: How accurate
are they? J Rehabil Res Dev. 2007;44:395–405.
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Sponsor’s Editorial

The Plié 2.0 MPC Knee:
Augmenting the Responsiveness of Microprocessor Control
By David Baty, CPO
Microprocessor regulation of prosthetic-knee mechanisms has provided patients with both added safety1,2 and improved
dynamics.3 The role of the microprocessor is that of a decision maker. Information regarding the position of the knee is
rapidly and regularly conveyed from various input sources to the microprocessor where it is analyzed. Based on these inputs, the
microprocessor determines the ideal knee-resistance values at a given time and initiates the knee’s response.

The Plié 2.0 MPC Knee, developed by Freedom Innovations.

Ten years of experience and investigation have clarified the
functional benefits of this role in connection with energy
consumption4,5 and hip kinetics.3 Even greater potential appears
to lie in its ability to augment stability and reduce stumbles and
falls by changing the knee’s relative resistance during cyclic
ambulation and unexpected walking events.1,2
Challenges in current microprocessor-knee engineering
include improving the speed of the knee’s response to unexpected events, enhancing safety features, and enabling the
microprocessor technology to be used effectively in a range of
varying environments and circumstances.

Spool Valve Response

such as cycling motors to adjust port size or manipulating fluid
properties, the developers of the Plié® 2.0 opted to design the
device around a spool valve. The spool valve governs the flow
of hydraulic fluid by alternating between open and closed positions in 10–12 milliseconds, almost completely eliminating the
latency between detection and response and allowing the knee
to respond to its environment in real time.

Actuator responds in
10–12 milliseconds.

How rapidly a knee responds to unexpected events depends
on the microprocessor’s recognition of the situation and the
output mechanism that changes the knee’s resistance properties. Observing the latencies of existing response mechanisms

A-8 The Academy TODAY ■ October 2010
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Stumble-Recovery Algorithms
After a stumble, a prosthetic knee must revert to stance-phase
settings, increase flexion resistance, and give the patient time to
respond. Based on an analysis of mechanisms that could compromise a swing-phase event, numerous protective algorithms were
established for the Plié 2.0 that define patient-specific ranges
of acceptable values for elements such as knee angles, angular
velocities, loading moments, time limits, and sequencing patterns. Deviations within any of these parameters close the spool
valve, initiating a rapid stumble-recovery response. Because of
the complexities of this decision-making process, a set-up wizard
was developed so prosthetists could quickly identify and adjust
each algorithm on a patient-specific basis to create individual
stumble-recovery parameters.

input cues that trigger the transition between stance and swingresistance values is critical. An early swing transition can compromise patient safety, while a delayed transition can reduce the
energy conserved during each step’s initiation.3
The developers found that the stumble-recovery algorithms
and reduced latencies of the spool valve enable clinicians to
safely set significantly lower transition thresholds since any deviations to a swing-phase event immediately return the knee to its
stance-phase resistance settings. As a result, patients can initiate
swing-resistance settings at lower walking velocities and in more
confined spaces.
Although in academic studies microprocessor-regulated knees
have typically been evaluated in predictable, moisture-free,
flat indoor environments,3–5 in outdoor settings amputees often
encounter irregular walking surfaces
and various unforeseen circumstances.1,2
To meet the challenges of outdoor
environments, the Plié 2.0 has been
engineered to be water resistant and
to use small, interchangeable batteries
that allow sustained usage away from
Removable and rechargewall-socket charging.
able battery.

Conclusion
Stumble recovery provides confidence on a variety of terrains.

Reducing Weight, Power Consumption
Another challenge the device designers sought to meet was
enabling the use of a smaller, lighter battery by reducing power
consumption. While the cylinder that directly controls the
movement of the Plié 2.0 is regulated by hydraulic fluid, it is
also interfaced against an air chamber. Under compression, air
provides a non-linear return that is dependent upon heel-rise
values rather than velocity. Thus, as the hydraulic cylinder
cycles into flexion, compressing fluid against the air bladder,
the terminal swing-flexion dampening and subsequent extension assist are inherently regulated through a broad range of
variable cadences. Thus, the energy-consuming regulation of a
hydraulic cylinder is not required at this point in gait, reducing
the power needs of the device.
Both the pressure-sensitive air bladder and the spool valve
reduce the amount of power required to monitor and adjust the
resistance settings of the knee, resulting in a significant reduction in battery size and weight.

Increasing Microprocessor Knee Versatility
The stumble-recovery algorithms are derived from the inputs
of two sensors: an angle sensor proximal to the joint itself and
a load sensor positioned immediately distal to the cylinder. By
eliminating the need for a third sensor, the Plié 2.0 retains a build
height comparable to a conventional hydraulic knee, thus allowing for the use of a broad range of foot and ankle options to meet
varying needs and circumstances.
The developers sought to increase the effectiveness of the
technology in varying environments. For instance, establishing
Supplement of The O&P EDGE

By understanding both the role and
limitations of a microprocessor in
the regulation of knee-joint function, the Plié 2.0 has been engineered to provide an enhanced level
of responsiveness and versatility
to the established advantages of
The Plié accommodates a wide
microprocessor control.
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range of prosthetic foot and
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Publications Committee Update

T

he Academy’s Publications Committee has created two
strong vehicles to increase awareness of the research
resources available to help support the profession’s need
for evidence-based practice.

Literature Updates
Regular Literature Updates are provided in electronic format
and list links to current research in orthotics and prosthetics
outside of the Journal of Prosthetics and Orthotics. Academy members receive these Literature Updates via e-mail. An
archive of these updates can be found at www.oandplibrary.org

Recommended Reading
The Academy’s Recommended Reading section provides a
list of publications that are suggested by the Academy’s Publications Committee. This list can be found on the publications section of the Academy website at www.oandp.org and
is linked to Amazon.com so that readings may be purchased
directly. A partnership enables the Academy to offer publications that are relevant to the orthotic and prosthetic profession
directly without having to stock them in our own bookstore.
Inclusion on this list does not indicate preference or official
sponsorship of the author or organization publishing the mate-
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rial by the American Academy of Orthotists and Prosthetists.
The Academy encourages your suggestions and input regarding
other publications that you feel should be included on this list.
The following publications were recently added to the
Academy’s Recommended Reading list.
■■

■■

■■

■■

■■
■■

■■

■■

Prosthetics and Orthotics: Lower Limb and Spine by Ron
Seymour, PhD.
Amputations and Prosthetics: A Case Study Approach
by Bella J. May.
Prosthetics and Orthotics (2nd Edition) by Don G. Shurr,
PT, CPO, and John W. Michael, MEd, CPO, FAAOP.
Prosthetics and Patient Management: A Comprehensive
Clinical Approach by Kevin Carroll, MS, CP, FAAOP,
and Joan Edelstein, MA, PT, FISPO.
Biomechanics of Lower-Limb Prosthetics by Mark R. Pitkin.
Artificial Parts, Practical Lives: Modern Histories of Prosthetics by David Serlin, Stephen Mihm, and Katherine Ott.
New Advances in Prosthetics and Orthotics, An Issue of
Physical Medicine and Rehabilitation Clinics by Mark H.
Bussell, MD, CPO.
Powered Upper-Limb Prostheses: Control, Implementation and Clinical Application by Ashok Muzumdar.
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Grant Update

The Academy Grant in Review

D

epartment of Education funding has enabled the
Academy to launch and sustain sweeping efforts to
advance research, education, and awareness. The
timing of these grant funds has been particularly appropriate. Prosthetics and orthotics is a discipline in the midst
of what might be considered a turbulent period of growth.
Demand for practitioners has never been higher. Scientific
understanding of prosthetic and orthotic rehabilitation has
grown in rigor and breadth. More journals are publishing
O&P research results just as more clinical presentations and
components merit additional research. Today’s practitioner works in a radically different industry than in previous
decades, and a concerted effort to advance the field is both
vital and timely. With a constant focus on maintaining and
even elevating the highest standards of care for individual
patients, grant projects have taken a “life-span” approach
to advancing the field, from building awareness among
potential clinicians to establishing the state of the science to
enabling seasoned practitioners to be informed of the most
recent evidence. As this cycle of our grant funding comes to
a close, we reflect on our key accomplishments.

Outreach and Awareness Campaign
Recruiting qualified individuals into the O&P field has been
one of our key strategies. To that end, we have developed comprehensive O&P-career-awareness materials that we have used
to educate countless high-school students, college students,
healthcare practitioners in other fields, career counselors, teachers, military veterans, and other members of the general public
about possible careers in orthotics and prosthetics.
We have produced and distributed two DVDs, as well as
television and radio public-service announcements, that have
been broadcast across the nation and various print materials
that explain how to enter the profession and the rewards and
opportunities of a career in O&P. In addition, we have conducted numerous education seminars about the field with particular emphasis on attracting high-school students to careers
in O&P. We have also created a nationwide network of more
than 400 O&P practitioners who are available to conduct
school-based career-education sessions, host tours of their
local O&P facilities, offer job-shadowing opportunities for
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students, or just answer questions about the profession. This
resource is available on our career website, www.opcareers.
org

Strategic Planning
Part of our strategic, long-term plan is the creation of educational pathways for advanced O&P degrees. The intent is to
educate more trained scientists who will conduct research and
fulfill academic requirements in O&P.

Master Agenda
Grant funding has catalyzed an important change in culture in
O&P, with growing acceptance of the importance of evidencebased practice (EBP) among clinicians. With this cultural milestone achieved, recent grant projects have devoted considerable
effort to more practical implementation of EBP.
Throughout the grant period, we have conducted ten Stateof-the-Science Conferences (SSCs), the proceedings of which
have been published and distributed to all Academy members,
key contacts within the media, and the rehabilitation community. The proceedings are available to the public on our website,
www.oandp.org
We have expanded the available online resources of O&P
clinical material by digitization of Clinical Prosthetics &
Orthotics (CPO) and the Newsletter: Orthotics & Prosthetics
Clinic. These clinical resources are available on the Academy’s
website at www.oandp.org. In addition, we have produced and
distributed Evidence Notes and Evidence Reports and developed a certificate program titled “Evidence-Based Practice:
Justifying Patient Care,” which has been presented at national
meetings and at multiple Academy Chapter meetings. The
Academy is committed to the widest possible dissemination
of this valuable information.

Professional Continuing-Education (PCE) Courses
We have worked hard to ensure the dissemination of the SSC
findings and to promote the adoption of standards into clinical
practice. This project has involved the development of practitioner continuing education (PCE) courses based on the SSCs.
In addition to the SSC topics, we also developed a PCE course
on “Single-Subject Research Study and Design.”
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Entry-Level Education

Master Agenda

Grant-funded activities have combined the efforts of national
and international subject-matter experts to analyze the current educational needs of new clinicians, compare standards
in O&P to other allied healthcare disciplines, and address the
complete educational process from school through residency.
There has been a marked fundamental change to a mandated
master’s degree for entry-level education that will occur in
2012. In addition, we have partnered with the National Commission on Orthotic and Prosthetic Education (NCOPE) on
a series of meetings to develop training materials to improve
existing high-level residency sites and to develop new ones.

The Academy is working to develop training for
researchers and clinicians on knowledge translation.
This is a logical continuation of our EBP efforts and
includes development of patient-oriented evidence that
matters (POEMs), critically appraised topics (CATs),
Evidence Reports, Evidence Notes, etc. We will work
to continue the cycle for SSCs and develop formal
Evidence Reports and Evidence Notes for those SSCs
where none currently exist.

Future Projects
Although we have applied for future federal funding to continue our efforts, it is not yet clear whether or not our grant
request will be approved. However, the Academy is committed to continuing the important work that was started as part
of these grant activities. The first anticipated project will be to
work with our educational programs to take the tenth SSC and
turn it into online courses and a certificate program.

Awareness and Outreach
With the increasing demand for O&P practitioners, there
is an even greater need for our awareness and outreach
efforts. Educating high school students, students in
other college disciplines, other allied healthcare professionals, career counselors, teachers, military veterans,
and other members of the general public about possible
careers in O&P is of paramount importance in meeting
the need for qualified practitioners to provide care to
those requiring O&P care in the future. The Academy
will continue to spread the word about the benefits of
pursuing a career in O&P.

Strategic Planning

PCE Courses
We are continuing our work to develop training for clinicians in practical outcomes measures. To this end, we
are working with other organizations to develop turnkey
training for everyday clinicians using valid, reliable outcomes that are simple to implement. Such generation of
data will have a long-term benefit on clinical research.

Entry-Level Education
We will continue our work with NCOPE on residency
training, including the possibility of residency opportunities in Haiti to assist with the growing need for
rehabilitation services in this country due to the recent
earthquake.
The Department of Education grant has brought lasting
benefits to the entire O&P profession and to the patients we
serve. The Academy is grateful to all of those individuals who
assisted in implementing each of the programs made possible
by these grant funds.
For more information about these programs or any of the Academy’s grant-related
activities, contact Kimber Nation, grant administrator and council coordinator, at
knation@oandp.org, or call 202.380.3663.

The Academy is committed to establishing long-term
mechanisms to support the continued development of
secondary knowledge sources and visible online hosting
of this information on its website.
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2010–2011 Board of Directors
Cummings

PRESIDENT
Scott D. Cummings, PT, CPO, FAAOP, graduated from Northeastern University, Boston, Massachusetts, with a bachelor
of science degree in physical therapy prior to completing his orthotic and prosthetic education at the University of California, Los Angeles (UCLA). He is currently employed by Next Step O&P in Manchester, New Hampshire, where he provides
patient care in a private-practice setting.

Muller

PRESIDENT–ELECT
Mark D. Muller, MS, CPO, FAAOP, graduated from the State University of New York (SUNY) at Stony Brook with a
bachelor’s degree in material science and engineering. He completed his master’s degree in instructional design and technology and is currently an instructor of prosthetic education with the California State University Dominguez Hills (CSU DH)
prosthetics and orthotics program.

McClellan

VICE PRESIDENT
Bruce “Mac” McClellan, CPO, LPO, FISPO, holds degrees in prosthetics, orthotics, and health administration, and
received his prosthetics training at Northwestern University, Chicago, Illinois. He is in private practice as president and owner
of Prosthetic-Orthotic Associates of Tyler, Texas.
TREASURER
Michelle J. Hall, CPO, FAAOP, received her bachelor’s degree in biomedical engineering from the University of Iowa, Iowa
City. She currently works at Gillette Lifetime Specialty Healthcare in St. Paul, Minnesota.

Hall

Smith

IMMEDIATE PAST PRESIDENT
Keith M. Smith, CO, LO, FAAOP, graduated from St. Louis University, Missouri, with a bachelor’s degree in chemistry.
He completed post-graduate studies in orthotics at Northwestern University, Chicago, Illinois. He currently works as an
orthotist at Orthotic and Prosthetic Lab, Webster Groves, Missouri, where he specializes in scoliosis and pediatric cases
with neurologic involvement.
EXECUTIVE DIRECTOR, EX-OFFICIO MEMBER
Peter D. Rosenstein

DIRECTORS
Michael J. Allen, CPO, FAAOP, graduated from the O&P baccalaureate program at New
Rosenstein
York University, New York, and completed his clinical residency in orthotics in San Antonio, Texas, and in prosthetics in Ft. Smith, Arkansas. He is a second-generation practitioner and the clinical
director of Allen O&P in Midland, Texas.
Kevin M. Carroll, MS, CP, FAAOP, has worked for more than 30 years as a practicing prosthetist,
researcher, and educator. He is vice president of prosthetics for Hanger Prosthetics & Orthotics, Bethesda,
Maryland, and travels extensively, treating patients and managing clinics for unique and challenging prosthetic cases.
Don R. Cummings, CP, LP, is a graduate of the Prosthetics-Orthotics Program at the University of Texas
Southwestern Medical Center at Dallas, and also has a bachelor of science degree in generic special education from the University of Texas at Dallas. He has been the director of prosthetics at Texas Scottish Rite
Hospital for Children, Dallas, since 1987.

Allen

Carroll

Cummings

Gerecke

David M. Gerecke, CPO, FAAOP, graduated from the baccalaureate program at the University of Washington, Seattle, in 1989. He is president and owner of Active Prosthetics and Orthotics in San Antonio, Texas.
M. Jason Highsmith, DPT, CP, FAAOP, completed the prosthetics program at Northwestern UniverStevens
sity, Chicago, Illinois, in 2004. He is also a physical therapist in Tampa, Florida. Currently, he is jointly Highsmith
appointed as an assistant professor at the University of South Florida (USF), Tampa, and as a prosthetics/amputee rehabilitation researcher at
the Department of Veterans Affairs (VA) James Haley Patient Safety Center, Tampa, Florida.
Phil M. Stevens, MEd, CPO, FAAOP, graduated from the University of Washington, Seattle, and received his master’s degree in allied
health education and administration (MEd) from the University of Houston, Texas. He specializes in pediatric orthotics, lower-limb orthotics,
and cranial remolding.
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™

3D PRESSURE MAPPING

Our new thermoformable Zebra™ Pressure Mapping System provides
real-time pressure data in three dimensions. Used as a prosthetic socket
sensor, its precise measurements shorten and improve the fitting process.

For more on Zebra’s breakthrough advantages for orthotic and prosthetic
applications, contact us at 864.298.0684 or info@sensortechcorp.com.

Simple thermoforming process fits any shape

SensorTech software provides real-time data
in an easy-to-use graphic interface

Zebra™ sensors measure 64 pressure points inside an
adult prosthetic check socket
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www.sensortechcorp.com
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