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Prosthetic and orthotic resources for communicating
in a global village

Communication is an essential component for high-quality healthcare
interactions. While the benefits of patient-practitioner communication have
been well documented [1-2], the importance of interpractitioner and clinician-
researcher communication must also be considered. The field of prosthetics
and orthotics is an excellent example of interdisciplinary care, with wide par-
ticipation from within and outside the typical healthcare environment. This
mix of consumers, physicians, nurses, therapists, prosthetists, orthotists, engi-
neers, psychologists, business/industrial sector representatives, and other
stakeholders brings together a breadth of terminology that can lead to commu-
nication errors and reduced decision-making effectiveness. The impact of
varying terminology in the assistive device sector is enhanced when moving
into the global arena.

Assistive device terminology is a dynamic and constantly evolving area.
Innovation brings new ideas and produces new terms to describe these advances
efficiently. Regionalization is to be expected with these terms and definitions.
While attempts have been made to standardize language, dating from the first
dictionaries to the Académie frangaise (i.e., the official authority established in
1635 to standardize the French language) to the International Organization for
Standardization (ISO) Technical Committee on Prosthetics and Orthotics
Nomenclature and Terminology (TC 168), society’s evolving communication
needs make standardization a difficult and continuous task. A combination of
standardization and description is needed to build on a common communication
base and encourage an understanding of regionalized terminology.

Describing prostheses, orthoses, patient care, research findings, and other
vital forms of information exchange presents ongoing challenges for all
involved. Some problems exist by selection, implementation, and continued
use of terms that are inadequately, nonobviously, or entirely nondescript. For
example, confusion is needlessly inserted into a dialogue when an assistive
device or clinical procedure is described by where it was invented or the
inventor’s name. This is eponym terminology. More anatomically correct
language could be used for description to eliminate confusion. Consider the
difference when requesting a Miami collar versus a rigid cervical orthosis
with molded chin and occipital support or describing a Syme’s amputation
as opposed to an ankle disarticulation amputation. Other sources of language
confusion come from—

1. Acronyms: Acronyms can create confusion within an interdisciplinary
care environment because similar acronyms often refer to widely different
things or simply because one profession has never been exposed to
another profession’s acronym(s). While acronyms commonly serve to
abbreviate lengthy words and phrases for industry insiders, they needlessly
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complicate the understanding of noninsiders peer-
ing into the profession. An example of the com-
plexity of acronyms follows; however, the
number of acronyms in this editorial serves as
another example of this issue.

2. International differences in terminology: In the
United States, the acronym PTB means patella-
tendon-bearing, which refers to one of several
prosthetic socket design options for the transtibial
prosthesis user. However, the acronym PTS, a
French acronym translating to prosthese-tibiale-
supracondylienne and coined by Guy Fajal in
1963, is still widely used internationally. In the
United States, the addition of supracondylar (SC)
trimlines to a PTB socket may appear in acronym
form as PTB-SC, whereas PTS may also be used
and is accurate. Additionally, PTS may also
describe the addition of supracondylar trimlines to
non-PTB sockets. For people outside the clinical
prosthetics area, PTB can refer to pulmonary
tuberculosis, physical trade balance, or powers
that be. These differences in terminology, based
partly in language differences, lead to differing
acronyms and ultimately to confusion.

3. Societal acceptance: Possibly the best example of
social influence on terminology was the shift in the
North American professional community away
from the term “stump” in exchange for “residual
limb.” Ironically, many patients/clients still com-
municate to their prosthetist using the term stump.
Interestingly, various scientific journals have recom-
mended authors to use the term residual limb; how-
ever, the 1SO standard term is stump.

4. Crossprofessional adoption of terminology: As
an example of crossprofessional terminology
adoption, in engineering, hydrostatics refers to the
study of fluids in stable equilibrium either in closed
or open conditions. In prosthetic socket design, the
term hydrostatic describes a socket in which a dis-
traction force encourages the residual limb’s tissues
and fluids to migrate distally to prevent distal
migration of the skeletal elements because of the
incompressible nature of fluids [3]. The body’s
fluids cannot remain in such a position, and
pseudoclosed aspects of the system have wide

ranges of alteration under some conditions (e.g.,
muscles or blood vessels at rest compared with
shivering, exercising). Such a system cannot be
a true hydrostatic design, which again leads to
confusion.

5. Choice of terms based on lack of a clear definition:
To stay with prosthetic socket technology exam-
ples, the term socket can be a source of disagree-
ment. Some refer to the part of a prosthesis that
connects the human body to the prosthesis as a
socket, while others refer to it as an interface. The
advent of direct skeletal attachment has affected
this debate, now making sockets a potential inter-
face option. This issue raises new questions: Are
sets of terms synonymous? How are types and sets
of devices stratified or classified?

These are merely a few examples of why it is
crucial that attempts be made to standardize pros-
thetic and orthotic terminology. This editorial sum-
marizes various resources and initiatives that
implement a global view on enhancing interprofes-
sional and intercultural communication.

WIKIPEDIA

Wikipedia (Figure 1) has become a primary
source for online encyclopedic information [4]. This
resource relies on individuals contributing and editing
the terms and content, thereby providing a large body
of information but without the central editing control
present in traditional encyclopedias. The quality of
the Wikipedia entries remains a point of contention;
however, recent studies have supported the overall
quality of this global community-based resource [5].
Wikipedia also benefits from timely revision of con-
tent, which is difficult to achieve with traditional
encyclopedia structures.

An additional advantage of Wikipedia is that,
once an entry is on-screen, the user can select other
languages for the content. However, each language
entry is created and edited independently (i.e., for the
same term, pages in different languages could have
different content).
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Figure 1.
Screenshot of Wikipedia entry for term “orthotics”; http://en.wikipedia.org/wiki/Orthosis/.

In relation to prosthetics and orthotics, entries  prosthetic and orthotic topics is relatively small.
for many discipline-specific terms are currently not  Recent research supports the relationship between
available. For example, the common prosthetic term  higher quality and accuracy and a larger number of
PTB, or patella-tendon-bearing, does not have a edits and editors and intensity of cooperative behav-
Wikipedia entry. As well, the number of editors for  ior [6-7].
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In the future, the Wikipedia approach for provid-
ing detailed, multilingual, encyclopedic information
on prosthetic and orthotic terminology could emerge.
However, this outcome would require a sustained
effort from prosthetic and orthotic professionals
throughout the world. A coordinated effort between
global and national organizations could facilitate this
process.

WEB BROWSERS

An overlooked, but generally accessible,
method for quickly searching for definitions to help
understand words and phrases is to use Web search
features. For example, http://www.google.com has
a feature in which “define: term or phrase” can be
entered into the search box to display a list of defi-
nitions from a variety of sources on the Internet
(Figure 2). While the list of various sources helps
the user understand the many ways that a term or
phrase can be used, it may be difficult to decide on
the best definition for the search objective.

As with Wikipedia, many prosthetic and orthotic
terms are not available with this resource. For the
rehabilitation professional or student, browser defini-
tion search is valuable for finding quick definitions
for related biological, biomechanical, and healthcare
terms.

INTERNATIONAL SOCIETY FOR
PROSTHETICS AND ORTHOTICS
LEXICON-DICTIONARY

As an international multidisciplinary society for
prosthetic and orthotic care, the International Soci-
ety for Prosthetics and Orthotics (ISPO) recognizes
the importance of a common base for communicat-
ing between stakeholders in the healthcare sector
and across geographical and cultural areas. In 2001,
ISPO Canada supported a collaboration between
Edward Lemaire, Wieland Kaphingst, and Fangwei
Zeng to develop a Web-based resource for prosthetic
and orthotic terms and definitions [8]. The database
of approximately 1,000 terms in English and Ger-
man had been developed by Wieland Kaphingst over

the past 20 years to assist with translation of techni-
cal documents between the two languages.

The initial objective was to create a Web-based
interface for this database that would allow people to
easily search by English and German words, browse
alphabetically, and quickly see the terms and defini-
tions in a table. This lexicon-dictionary would
include scientific and colloquial terms since the
objective was to help people communicate, thereby
requiring the inclusion of nonscientific/standardized
terms that are commonly used in regional practice.

Upon completion and release of the ISPO Lexi-
con-Dictionary (Figure 3), requests were made to
have the database of terms available in other lan-
guages and to recognize standard terminology. Lan-
guages were added through volunteer work by various
ISPO members and societies, supported in some
instances by academic institutions. Currently, seven
languages are included in the application: Chinese
(Aaron Leung, Lingzhen Dong), English (Wieland
Kaphingst, Edward Lemaire), French (Pierre Huet),
German (Wieland Kaphingst, René Baumgartner, Wil-
fred Raab), Spanish (Monica Castaneda, Heinz Treb-
bin), Turkish (Serap Alsancak), and Vietnamese
(Wilfred Raab, Pham Thuy). All inclusions in the data-
base are peer-reviewed.

Technically, the initial design facilitated addition
of new languages by using a spreadsheet to maintain
the core database (i.e., facilitating collaboration and
maintenance by the various contributors and ease of
integration into the Web Structured Query Language
database) and using an interface that allowed ease of
selection between any two languages. The Web
design allowed the site to function across common
Web browsers and to work with low-bandwidth and
small screen computer displays. This facilitated
access for people in developing countries.

Difficulties were encountered with integrating
the Chinese translation since Chinese characters
cannot be directly mapped to the English alphabet,
and initial technical issues with integrating the vari-
ous character sets into one Web page were resolved.
To provide an alphabetic search, the developers
defined pinyin translations that provide phonetic
spelling of the Chinese words. Pinyin can be defined
as “spelling sound” or “spelled sound.”
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Figure 2.
Screenshot of Google definition search; http://www.google/com/.

The value of terminology standardization is recog-
nized as an important direction for global communica-
tion. 1SO published terminology standards between
1989 and 2007. The standards documents are available
for purchase from the 1SO. The ISO working group
(TC-168) has completed a full review of the English
terms and definitions in the ISPO database. The next
revision of the Web site will include all 1SO terminol-

ogy and the updated definitions. A revised Web site
design will identify the 1SO standard terminology and
allow people to hyperlink to the standard term from
nonstandard words. This feature will help promote the
use of international standard terminology and thereby
enhance intercountry communication.

In addition to improving and expanding the
Lexicon-Dictionary database, researchers will add
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new translations through continued international RESEARCH GLOSSARY
collaboration. The ISPO Lexicon-Dictionary remains

a freely accessible resource for the prosthetics and Recognizing the need to facilitate informed con-
orthotics community. This initiative can be consid-  sumerism of prosthetic, orthotic, and other medical/
ered a good example of grassroots success and col-  rehabilitative literature, the American Academy of
laboration within the global village. Orthotists and Prosthetists (AAOP) commissioned

fle fdt View Higtory Bookmedks Took Help
[ P c X ‘.I.N 9 - _ | http//www.spo.ca/lexicon/Default.aspx i "" npo lexicen R

__| The International Society for Prosthe... | -

HOME  MEMBER ABOUT RESOURCES LINKS

Prosthetics and Orthotics Online Definitions / Dictionary
MAIN PAGE CONTRIBUTORS

English - Chinese = [ search | SPONSOR
ABCDRDEEGHIJELMNOPORBSTIUYWXYZ o,
= @ English Chinese Definition )
debndement wound care measure; removal of non-vtal issues and '9,_, J.‘\s"
foreign matenal to prevent infection and permit healing e
deceleration e the rate of decrease of velooty with respect to me
[E deceleration phase Bt sub-phase in the swing phase of gait
decree EAE S K a deasion or order of the Court, text in the law or
regulation with law-hke character
deficency T2 B lack of necessary function or ability by physical impairment
deficit condiion providing less than expected or required
£l Bt § — - - - e
deflector plate TSR a leaf spnng design i prosth @ Theln Society for Pros 5 and Orthot._ L2k
deformity LT malformation of form, may bd = =
degeneration LR 3 biological wear and tear - hitp://www.ispo.callencon/f p g=Eng|
dehydration excessive loss of water from Search English word begins with: PT
Delnn e a plastic matenal, used as a | |
The result meets your search:
dementia chronic degenerative loss of
progressive deterioration of | | (Cick the word and get the definition) .
memory, behavior, personali | g:ﬂ o
deposit bl gL Ral £ ] (biotogical or pathological) sti | | o1g prosthesis

dermatitis B shan disease, infection of the! | PTB/SC (prosthesis)
derotating orthosis : PTB-SC

|

—

PLA| | GetDefinison |
I

Word: PTB prosthesis
Translation: PTE| 4R ()12

a prosthesis designed for weight

Definition: beanng at the patella tendon

Figure 3.

Screenshot of International Society for Prosthetics and Orthotics (ISPO) Lexicon-Dictionary (http://www.ispo.ca./lexicon/default.aspx). The
main screen depicts the screen visible when the letter “D” is searched. The small window is a pop-up window seen when the user searches for a
particular entry, in this case, English words that begin with the letters “PT.” Finally, the site includes images and video clips for certain selec-
tions. A sample image of a carbon fiber foot plate is shown.
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its Standards and Protocols Committee to develop a
research glossary in 2008 (Figure 4). The glossary
contains 140 commonly used research terms,
including study design, statistical, bias, funding
agency terms, and more. Links to sources are avail-
able for each definition. The glossary is not

— ———
W) Glossary | American Academy of Orthofists & Prosthetists “Mozil

LEMAIRE et al. Guest Editorial

intended to be an inclusive dictionary but rather an
easy-to-reach reference source that supports clini-
cians reading research articles, orthotic/prosthetic
residents beginning research projects, etc. The AAOP
research glossary Web link is a public domain
resource [9].

Figure 4.
Screenshot of American Academy of Orthotists and Prosthetists’ glossary of research terminology (http://www.oandp.org/glossary). The design

is similar to that of the International Society for Prosthetics and Orthotics (ISPO) Lexicon-Dictionary in that the alphabet bar is prominently fea-
tured near the top of the screen, permitting the user to select a particular letter, which advances the screen to that selection. Additionally, note the
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Project Quantum Leap With this glossary the American Academy of Orthotists & Prosthetists intends to provide a research
O&P Career Info glossary for the orthotics and prosthetics (O&P) profession as a public service. Terms are not
necessarily specific to O&P and have been collected from various resources, which are indicated.
Annual Meeting Since terminology is context-sensitive, the Academy highly recommends visking the highlighted links and
Membership other pertinent information as is provided by various publc and scientific resources such as braries,
universities and clinical terminology resources.
Chapters & Societies
JPO For additional resources, please see the |ISPO Orthotic and Prosthetic Definitions/Dictionary
link below.
Research Glossary
Member Directory Click a lefter below to jump to terms that begin with that letter.
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Online Publications
Recommended Accuracy
Reading In science, engineering, industry and statistics, accuracy is the degree of conformity of a
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Precision characterizes the degree of mutual agreement or repeatability among a series of
ContactUs Individual measurements, values, or results.
Licensure Tool Kit Resource: Wikipedia ||
Analysis of Variance
ANOVA - Analysis of Variance
In statistics, analysis of variance (ANOVA) is a collection of statistical models and their
assodciated procedures which compare means by splitting the overall observed variance into
et 96 different parts. The initial technique of the analysis of variance was pioneered by the statistician
= p-org and geneticist Ronald Fisher in the 19205 and 1930s, and is sometimes known as Fishers
7! Glossary ANOVA or Fishers analysis of variance
Resource: Wikipedia

m

link to the ISPO Lexicon-Dictionary.
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TEXTBOOK RESOURCES

Numerous textbook resources are available that
include definitions for prosthetic and orthotic terms.
In preferable cases, textbook glossary definitions may
be derived by a large multidisciplinary group of
experts. Definitions from these sources sometimes

differ from those found in the peer-reviewed litera-
ture. In the United States, a leading text for prosthetic
terminology is the Atlas of Amputations and Limb
Deficiencies: Surgical, Prosthetic, and Rehabilitation
Principles [10] and one for orthotic terminology is the
AAOS Atlas of Orthoses and Assistive Devices [11]. A
list of prosthetic and orthotic text resources (Figure 5)

SCHOOL OF PHYSICAL THERAPY
* REHABILITATION SCIENCES

HEALTH

Prosthetics & Orthotics Demonstration Proj_ec;

Home l Education J Text Resources l Related Links l Contributors & Stalf l Funding j Prosthetics & Orthotics Demonstration Project J

TEXT RESOURCES

Prosthetics:

American Academy of Orthopaedic Surgeons, Allas of Amputations and Lim
Principles. 3rd ed. Smith DG, Bowker J, Michael J. Mosby Co. ©2002. ISBN 0-89203-313-4

May B. Amputations and Prosthetics. A Case Study Approach. 2nd ed. F.A Davis. ©2002. ISBN 0-8036-0839-X
Engstrom B, Van de Ven C. Therapy for Amputees, 3rd ed. Churchill Livingstone. Harcourt Brace and Company. ©1999. ISBN 0-443-05975-6
Wilson AB, A Primer on Limb Prosthetics. Charles C Thomas Publisher LTD. 1998, ISBN 0-398-06897-6

Carroll K, Edelstein JE Prosthetics and Patient Management: A Comprehensive Clinical Approach. Siack ©2005. ISBN 1-55642-671-2

ficiencies: Surgical, Prosthetic. and Rehabilitation

Anderson M, England CF, Skahan JE, Fannin RE, Smith HW. Manus
©1977. ISBN 0-398-02217-8

Clinical Aspects of Lower Extremity Orthotics,
Elgan Enterprises. ©1993. ISBN 0-921832-01-X
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Seymour R. Prosthetics and Orthotics. Lower Lim

Setoguchi Y, Rosenfeider R. The Limb Deficient Child, Charles C Thomas Publisher LTD. ©1982. ISBN 978-0-398-04656-9

Levy SW. Skin Problems of the Ampules Warren H. Green, Inc. ©1983. ISBN 87527-181-2

Orthotics:
American Academy of Orthopaedic Surgeons. Alas of Orthoses and Assistive Devices, 3rd ed. Goldberg B, Hsu JD. Mosby Co. ©1997. ISBN
0-8151-0052-3

Edelstein J. & Bruckner |. Orthotics: A Comprehensive Clinical Approach. Slackinc. ©€2002. ISBN 1-55642-416-7
Hunter S, Dolan MG, Davis JM. Foot Orthotics in Therapy and Sport. Human Kinelics. ©1995. ISBN 0-87322-829-4

Anderson MH. Upper Exdremities Orthotics. Charles C Thomas Publishing Ltd ©1979. ISBN 978-0-398-00044-8

Nawoczenski DA, Epler ME. Orthotics in Functional Rehabilitation of the Lower Limb. WB Saunders Co. ©1997. ISBN 0-7216-6134-3
Edited by Donald Weber & The Canadian Association of Prosthetists and Orthotists (CAPO).

Shurr DG, Michael JW. Prosthetics and Orthotics. 2nd ed. Pearson Education, Inc. ©@2002. ISBN 0-8385-8133-1

ies Orthotics, Charles € Thomas Publishing Lid.

Williams and Wilkins, ©2002. ISBN 0-7817-2854-1

Figure 5.

Screenshot of U.S. Department of Education sponsored “Demonstration Project on Prosthetics and Orthotics” Web site hosted by the University
of South Florida. The particular screen shown contains a list of prosthetic and orthotic text resources from which definitions may be found.
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is available on the U.S. Department of Education
sponsored “Demonstration Project on Prosthetics and
Orthotics” Web site, which is also a resource in the
public domain [12].

SUMMARY

The global flow of people and information con-
tinues to increase. The information technology sec-
tor is a good example of borderless working groups
working together to achieve technical, personnel,
and strategic objectives. Standards greatly benefit
this industry both in the technical ability to commu-
nicate internationally and the interpersonal ability
to be understood.

In the area of prosthetic and orthotics, resources
have become available to achieve a similar level of
international understanding. The current Web-based
resources are being used by students, educators, clini-
cians, and researchers to understand existing docu-
ments and create new correspondence that is globally
comprehensible. We are now at the start of a move
toward implementing standards to further enhance
communication quality. The resulting potential for
enhanced learning and decreased healthcare errors will
lead to better care for people within the global village.
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