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Filling the

Data Gap
O&P professionals wade into the
‘big data’ waters as development begins
on a Limb Loss and Preservation Registry

By CHRISTINE UMBRELL
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NEED TO KNOW
• While the concept of “big data”
is fairly new to O&P, several
facilities have already instituted
their own processes to collect
and analyze large amounts of
facility-wide data to inform
clinical decision making and
prepare for future value-based
reimbursement models.
• Facilities that collect outcome
measures data are finding that
clinicians are making more
informed decisions, patients
appreciate being able to track
their progress, companies are
improving certain areas of practice management, and clinicians
can provide detailed supporting
documentation to physicians
and therapists.
• These facility-wide data collection efforts serve as a precursor
to an effort in its initial stages
to collect O&P-specific data on
a national basis, in the form of
the Limb Loss and Preservation
Registry. The prime contractor
leading the registry initiative is

H

EALTHCARE-RELATED “BIG DATA”

has been around for several years
now—but O&P-specific big data is just
in its early stages. Recognizing the
importance of aggregating patientrelated data, forward-thinking O&P
professionals are capturing and storing
patient information and selected
outcome measures.
“The idea is to be not necessarily
driven by data, but informed by it,” says
Brian Hafner, PhD, a faculty member
at the University of Washington and a
member of the External Collaborative
Panel for the national Limb Loss and
Preservation Registry (LLPR). “It’s not
trying to replace clinical practice, or
replace the experience of the practitioners. It’s trying to complement that

the Mayo Clinic, with funding
provided by the National
Institutes of Health and the
U.S. Department of Defense,
and in collaboration with AOPA
and the American Academy of
Orthotists and Prosthetists.
• While having one national
repository for O&P patient data
will offer many benefits and
elevate the profession, there
are some questions that will
need to be addressed regarding
who inputs data, how it is
extracted and analyzed, and
how it will be secured.
• As more O&P professionals
recognize the importance of
collecting data and contributing
to a national data repository, it
is important to remember that
data is just one contributing
factor to improving patient
care, and should be used in
conjunction with clinical experience and the empathy of being
a good practitioner to drive
clinical decision making.

by trying to gather data that allows us
to make informed decisions.”
The capture and use of meaningful
big data within the world of O&P is in
sight, according to Hafner. He foresees
a time when O&P clinicians can look
to one repository—the LLPR, which
is in the early stages of development.
The prime contractor leading the
registry initiative is the Mayo Clinic,
with funding provided by the National
Institutes of Health (NIH) and the U.S.
Department of Defense (DoD), and
in collaboration with AOPA and the
American Academy of Orthotists and
Prosthetists (AAOP). Once this registry
comes to fruition, it will provide a
home for outcome measures data and
other data points related to O&P.
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Some O&P facilities have already
made headway into the world of big
data, by implementing processes and
systems to measure outcomes among
patients, aggregate that information,
and input it into their own facility-wide
data collection systems. Companies like
Hanger Clinic, Ability Prosthetics &
Orthotics, and several smaller facilities are collecting their own data in an
organized manner, with the intention of
better informing clinicians, improving
patient care, and driving scientific
studies. These efforts serve as models
for other facilities just getting started.

Brian Hafner, PhD

What Is Big Data?

Big data is a field that develops ways
to analyze, systematically extract
information from, or otherwise deal
with datasets that are too large or
complex to be dealt with by traditional
data-processing software, according
to Kenton Kaufman, PhD, PE, who is
program director/principal investigator for the LLPR and serves as director
of the Motion Analysis Laboratory at
the Mayo Clinic. “Most clinical practices are not of the scope to consider
the data in their practice to meet the
definition of big data. However, by
combining their data with that of other
practitioners, the resulting dataset
can be of sufficient size to provide the
insights attributed to big data.”
Hafner adds that big data “refers
to the complexity, challenges, and
new opportunities presented by the
combined analysis of data.” The term
doesn’t just mean “the little pieces of
data that you collect across all of these
different systems,” but rather, “what
do you do with it, how you manage it,
26
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how you use it to inform science and
clinical practice.”
Outside of O&P, other areas of healthcare provide demonstrations where
the ability to collect large amounts
of data can inform future practice,
explains Shane R. Wurdeman, PhD, CP,
FAAOP, director of clinical research,
Hanger Clinic Department of Clinical &
Scientific Affairs. “This is critically more
important in a field such as O&P, which
is so small in the spectrum of healthcare
issues,” he says. “The result of our size
makes large-scale prospective studies
challenging. Capturing common data
elements, however, allows subsequent
retrospective analysis of outcomes,
which can yield information and
insights into best practice.”
Big data can be used to measure
performance of nearly every aspect
of an O&P business and identify areas
or processes that can be improved in
a strategic plan, says Tyler Klenow,
MSOP, MBA, CPO, LPO, FAAOP, a
clinician at Orthotic & Prosthetic
Centers Inc., and chair of AAOP’s
Outcomes Research Committee.
“Predictive analytics will work their
way into healthcare exponentially in
the coming years and could have a
profound impact on our profession and
our host institutions,” Klenow says.
“Not only is big data able to reactively
measure change, but proactively
predict when and where deficiencies
will occur—effectively allowing us to
address issues before they happen.
“Typically the data being collected
and analyzed is related to the etiology,
treatment, and performance of the
patient, but also includes administrative information such as demographics,
co-morbidities, insurance information,

Kenton Kaufman, PhD, PE

Shane R. Wurdeman,
PhD, CP, FAAOP
claims data, etc.,” Klenow adds. “The
collection of these types of data
improves the patient experience by
allowing the clinician to take a more
holistic approach to care.”
While it is clear that a movement
toward O&P big data is necessary,
there are still some hurdles to clear
and obstacles to overcome before the
concept is embraced by the entirety of
the O&P community.
One problem for the O&P field
in particular—more so than other
healthcare fields—is that facilities are
sometimes limited in their ability to
gather data, says Hafner. For example,
new patients with recent limb amputation start off in a hospital, then transition
to a smaller private O&P facility
for prosthetic care. “Because those
two systems are not always directly
connected through their software
systems, that makes it really challenging
to gather and aggregate data across
these systems,” explains Hafner.
“We as a profession are now
starting to struggle with that,” Hafner
adds. “With the new NIH/DoD Limb
Loss and Preservation Registry, the
challenge is: How do you pull together
all this data from across very disparate
healthcare systems, analyze it, and
then use it to advance the field?”

Areas of Collaboration

As O&P professionals anticipate the
debut of the LLPR, individual facilities
can start generating a data plan to
consistently populate their electronic
medical records (EMR) and capture
outcome measures, suggests Brian Kaluf,
BSE, CP, FAAOP, clinical outcome and
research director at Ability P&O. Doing
so will reap benefits once the registry
becomes reality—but it will also benefit
current patients.
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Data-Informed

O&P Decision Making
One facility that has made inroads in the big
data arena is Ability Prosthetics & Orthotics,
which has 10 patient locations in the midAtlantic region. Due to its size and its early
dedication to capturing outcome measures,
Ability now holds enough data to use its big
data in a meaningful way, according to Brian
Kaluf, BSE, CP, FAAOP, clinical outcome and
research director.
The facility began aggregating data about
seven years ago, and uses two central systems
for data collection: its electronic medical
record (EMR) system and a separate standalone outcome measures database it developed
in 2015. Clinicians are asked to input data
during certain episodes of care and to include
scores from outcome measurement instruments such as the Amputee
Mobility Predictor and similar tests into the database.
This facility-wide dataset has grown over time and enables Ability P&O to
benchmark patients and provide more meaningful information with regard
to patient expectations, given identifying factors such as age, gender, and
mobility level, says Kaluf. “We have outcome measure datasets available
from before and after providing an initial prosthesis to a recent amputee.”
For example, “we can look at data that’s more specific to how an older, transfemoral, female patient scored before and after being fit with a prosthesis,
and we can advise patients on what they can expect to achieve,” says Kaluf.
The facility’s practitioners have access to automated individual patient
outcome reports each time the data is input, displaying benchmarking data
to show patients how they have improved—or declined—over time. Ability
has found that having data to back up clinical decision making can result
in improved clinical encounters, and clinicians also use the data to address
patient anxieties about health-related domains.
One area where the analysis of outcome measures data has been
particularly useful is in assigning the Medicare Functional Classification
Levels, or K-levels, for Medicare patients, says Kaluf. While many prosthetists rely on a type of informal decision tree, informed by their own
experiences and perceptions, Ability clinicians can now also consider
their individual patient’s data and big data aggregated from all Ability
patients when assigning a functional level. All such decisions are documented in patient records and automatically compared and interpreted
against the facility’s datasets.
“This is a much more precise and reliable process,” says Kaluf. “Our functional level assignments are now data-informed. We can actually predict
the change in functional ability a patient is likely to experience when they
get their prosthesis. … Our patients get much better care and get a much
more appropriate functional level assignment, supported by the data.”
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Brian Kaluf, BSE, CP, FAAOP
Small facilities can take a first step
by asking colleagues for advice. “Start
small,” says Hafner. “You don’t have
to collect data on every person, every
time—but maybe for your lower-limb
prosthetic patients, try to collect one
or two outcomes measures. Find a way
to collect that information, store it in
a way that allows you to look at it—not
just at the individual patient level, but
across the patients that you see. And
then, once you have the data, you can
see what kind of story it tells.” Not only
will facilities find value in the process,
but many patients will appreciate
being able to track their changes over
time, says Hafner.
Facilities that have multiple locations can take the data collection effort
to the next level, by aggregating patient
data and certain outcome measures
across all patient locations to assist
in their clinical decision making and
research initiatives—a model embraced
by Ability P&O (see sidebar, DataInformed O&P Decision Making).
Hanger Clinic is evolving toward
full incorporation of outcomes within
its standard of care, according to
Wurdeman—and one byproduct of
this effort has been the “accumulation
of common outcome measures across
thousands of patients,” he says. “Given
this information, Hanger Clinic’s
Department of Clinical and Scientific
Affairs saw the opportunity to extract
information from this to yield insights
into improved clinical care.”
Taking data collection one step
beyond the company-wide level is
capturing data across the field as a
whole, Hafner says. “What if we brought
together the clinics, and the manufacturers, and the hospital systems?
Theoretically, the end goal is to have
enough data across enough people and
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systems that we can use that information
to better inform our clinical practices,
to better establish benchmarks for
ourselves and our industry, to advance
knowledge in our understanding of
O&P science, and hopefully to then
review, revise, and even inform new
policies to provide better care.”
For a more collaborative approach
to emerge, the O&P community
will have to identify common data
elements to collect. “We need to come
together and have discussions about
what we universally value,” Hafner
explains. “And it doesn’t have to be
that everybody collects all of the same
data—there’s no ‘one-size-fits-all’
outcome measure that’s going to be
ideal for everyone. But we should all
be collecting some of the same data.”
One of the goals of AAOP’s
Outcomes Research Committee is
to identify common data elements
that O&P facilities may want to start
collecting. According to Klenow, who
chairs the committee, the committee
members are “developing a set of
recommendations for outcome

measure utilization in clinical practice,
which we call the ‘outcome measure
toolkits.’” These toolkits will serve as
the official recommendation by the
Academy to its membership, to the
O&P profession, and to the entire rehabilitation community, Klenow says.
“The recommendations are according
to intervention type. The first toolkit,
[to be] released later this year, will be
for lower-limb prosthetics, followed by
upper-limb prosthetics. We then hope
to begin forming recommendations for
orthotic devices as well.”

The Registry Takes Shape

As more facilities buy in to the idea
of big data and begin to collect common data elements, the next step will
involve benchmarking across the
profession—and the establishment of
the LLPR, says Klenow. “This process
involves the comparison of our data to
that of other health professionals and
clinical populations. This means our
practitioners measured against other
professionals, our businesses against
other systems, our treatments against

other modalities, and the outcomes of
our field against those of others. These
comparisons will likely be incorporated into value-based reimbursement
models in the near future,” he predicts.
Ultimately, “the analytical capabilities of the registry will make it possible
to examine this data and provide
insight for forming clinical practice
guidelines that yield optimal patient
outcomes,” says Kaufman.
The initial stages of developing
the registry are currently under way.
“We have begun pilot studies with the
American Joint Replacement Registry
and two hospitals to assess the feasibility of collecting the data,” using
an initial set of data elements to be
gathered, says Kaufman. “This effort
will be expanded next year to begin
collecting data from prosthetists,
other clinical providers, and patients.
We will use the ISPO Scientific
Committee recommendation for the
minimum dataset to improve how
technical and clinical reports are
designed and reported to the prosthetic community.”

Men's Mesh Walking 9704-V
SAME COMFORT & FUNCTIONALITY
PDAC A5500 CODED

Velcro or Lace,
Grey or Black
Fr ee di s pl ay s ampl es t o our whol es al e
account s , cal l us 888. 937. 2747

Apis Footwear | 2239 Tyler Avenue, South El Monte, CA 91733 | 1.888.937.2747 | sales@apisfootwear.com

REPRINTED WITH PUBLISHER’S PERMISSION FROM THE JULY 2019 ISSUE OF O&P ALMANAC MAGAZINE—COPYRIGHT © 2019—WWW.AOPANET.ORG.

O&P ALMANAC | JULY 2019

29

COVER STORY

Expanding the
O&P Research Well
While more informed clinical decision making and
improved quality of life for patients are the main
goals of healthcare data initiatives, contributing to
peer-reviewed research for the betterment of the
field is a secondary goal. Both Ability Prosthetics
& Orthotics and Hanger Clinic have been involved
research studies that leverage the outcome
measures data they have collected at their facilities.
“It’s hugely important to share summary statistics with the profession
at large,” says Brian Kaluf, BSE, CP, FAAOP, clinical outcome and research
director at Ability P&O. “We recognize that other facilities may be smaller
and may not be able to” aggregate as much data, says Kaluf. “We are proud
to help fill the data gap.”
Hanger Clinic’s Department of Clinical and Scientific Affairs recently
published its first series of analyses of the dataset of outcomes in its
“Mobility Analysis of AmpuTees,” or MAAT series. The MAAT series
covers multiple analyses focused on functional mobility for individuals
with lower-limb amputation, according to Shane R. Wurdeman, PhD,
CP, FAAOP, director of clinical research, Hanger Clinic Department of
Clinical & Scientific Affairs. And future updates to Hanger Clinic’s previously published clinical practice guidelines will incorporate the MAAT
studies, as well as other studies that are being conducted by Hanger
Clinic’s Department of Clinical and Scientific Affairs.

Over the next four years, the goal for
the registry “is to bring together all the
individual clinics and providers [who are]
willing to share some of their data … and
to make sure that data is valuable and
useful to everybody,” says Hafner.
He believes this project has the
potential to bring the profession
together, with everyone contributing
data to the larger pool—“as long we
continue to move toward it, and people
understand what the value is.”

Benefits and Challenges

One of the central benefits being
seen by those facilities currently
collecting outcome measures data is
an improved patient-care experience,
says Klenow. “Some information
about the patient can only be discovered or elucidated through administration of outcome measures,” he says.
In addition, this information “can help
30
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company executives … by allowing
the measurement and improvement
of several aspects of practice management,” including clinician productivity and efficiency, patient satisfaction,
and administrative productivity.
At Hanger Clinic, the data currently
being collected is used for “support,”
rather than “enlightenment,” explains
Wurdeman. “We are using the information within our outcomes database
to delineate observed realities versus
previously what could only be considered reasonable assumptions.” But he
cautions against relying on big data to
guide strategic planning.
Klenow notes that aggregated
data at the facility level also can help
individual practices in providing
supporting documentation to other
healthcare professionals. There is
an “increasing popularity of performance reports to referral sources as a

Tyler Klenow, MSOP, MBA,
CPO, LPO, FAAOP
marketing tool to keep physicians and
therapists involved in the continuing
care of their patients,” he says.
And aggregated performance data
also can be used in contract negotiations “to show an insurer or medical
system the superior level of care being
provided,” Klenow adds. “Larger
companies are able to aggregate claims
data to combat unfair denial patterns.
The possibilities are endless, but
ultimately show the advancement of
the field and the progression of the
practitioner from a device provider to
an authentic medical professional.”
But the concept of a national registry,
where the entire O&P community is
contributing data, also brings with it
some hard questions—questions that
must be considered as the registry
project moves forward. How the data
gets put into a shared system may pose
a challenge, says Hafner. “Is it mandatory? Is it voluntary? How do you get
patients, practitioners, and practices to
want to share their information?”
Another question relates to ownership of the data. “That data is very
powerful, and used appropriately, it can
help establish benchmarks for our field,
characterize what our best practices
are, inform research and our scientific understanding of the issues, and
help guide and inform public policy,”
Hafner says. “But used inappropriately,
it can also do the opposite. It can set us
backwards and maybe restrict access to
technology, which we really don’t want
to happen. So, we have to make sure
that we’re collecting the right kinds of
data, that we’re using that data appropriately, and that we’re monitoring it
to be sure that people are representing
that data fairly and accurately.”
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Wurdeman notes that access for
such a powerful data repository
“needs to be controlled in a manner
that all contributing can have access
to the results of analyses—but caution
should be taken about allowing access
for analysis, given the complexities of
this activity.”
Hafner suggests there may need to
be an oversight panel tasked with evaluating whether those who request access
to the data have a thoughtful plan on
how they intend to use it. “We just can’t
open it up to anyone, in my opinion.
There has to be some sort of process by
which requests to access the data are
reviewed and considered carefully.”
It’s also important to recognize that
big data can be subject to biases—“both
in how it gets in, and in how it is
extracted and analyzed,” says Hafner.
“These large datasets can be data
mines, where people can go looking
for data to tell a story they’ve already
decided to tell, rather than thoughtfully evaluating the data to see what
it might have to say. For this reason, I
think we have to be careful not to let
people misuse the data.”
In addition, concerns regarding
security arise when it comes to management of big data, according to Klenow.
As facilities turn to outcome measures,
dashboards, and analysis of data, there
is an increased risk of misuse, abuse,
or acquisition, he explains. “It seems
every other story on the evening news
is a data breach … the foremost issue is
macro-security of these large datasets.”
All of these issues will need to be
examined more closely as increasing
numbers of O&P companies collect data
and begin sharing information as part of
the LLPR project.

Embracing Change

As more O&P facilities commit to
adding to the greater O&P data pool,
clinicians can expect both rewards and
minor setbacks.
“Creating a culture of outcomes
collection can be challenging,” cautions
Phil Stevens, MEd, CPO, FAAOP,
director, Hanger Clinic Department
of Clinical and Scientific Affairs. “It’s
not an area that has been stressed

Manufacturers
Do Their Part
Stakeholders from various corners of
the O&P world need to work together to
ensure clinicians are capturing outcome
measures and populating databases,
says Mahesh Mansukhani, chief executive officer of WillowWood. “When I
think about WillowWood manufacturing medical devices, we need to hold
ourselves accountable to amputees, clinicians, and payors,” he says.
O&P facilities should focus on aggregating data that will improve
outcomes in four areas, suggests Mansukhani: patient compliance,
indication-specific outcomes, co-morbidities, and activities of daily living.
WillowWood takes these factors into account when designing any new
products, he says. “When we bring new products to market, we’ll have
done the research” in the development phase to ensure the product will
perform as needed, then clinicians will be able to perform outcomes tests
to show benefits for the patients who use the devices.
Mansukhani encourages O&P facilities to commit to conducting
outcomes testing and aggregating data. “If they can unequivocally show
better outcomes for their patients, then you can go to insurance companies and market that, and you can go to patients and market that,” he says.

historically, so it takes time and effort
to help clinicians integrate outcomes
collection into the clinical workflows.
But it’s a vital part of the process.”
Hafner notes that data is just one
contributing factor to improving
patient care. “Combine data with
experience with the empathy of being
a good practitioner, and I think that
data will be very useful. I believe in the
idea of a data-informed practice—one
where people are collecting information and using it to guide their clinical
decisions in a logical way.
“Everyone is a small piece of the
larger puzzle, as we try to ultimately
aggregate all of this information,”
Hafner adds. “None of us can answer
some of these questions individually,
but together we can.”
Like it or not, value-based reimbursement models are coming, concludes
Klenow. “Big O&P data allows us to form
our own narrative about the delivery

Phil Stevens, MEd,
CPO, FAAOP
models of our care in the future—as
opposed to them being dictated to us
again,” he says. “We need to perform and
disseminate economic and performance
analysis of our devices and care models
so we have a base from which to combat
sweeping governmental and regulatory
changes in the future.”
Christine Umbrell is a contributing
writer and editorial/production associate
for O&P Almanac. Reach her at
cumbrell@contentcommunicators.com.
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