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Background: Three-dimensional motion analysis has been used since the beginning of the 1980s to
evaluate many aspects of physical function of transtibial amputees. Despite its common use for clinical
research, there is large variability in methods of capturing three-dimensional data, description of these
methods, reporting of joint kinematics and interpretation of research findings.

Objectives: The aim of the following review is to critically examine the specific methodologies used by
researchers when collecting three-dimensional kinematic data on transtibial amputees and to provide an
overview of the methods used.

Criteria for selecting studies for this review:

Types of studies: experimental research design, collection of three-dimensional kinematic data of
lower-extremity joints, and inclusion of transtibial amputees as experimental subjects.

Types of participants: Table 2
Types of interventions: Table 2
Types of outcome measures: Table 2

Search strategy for identification of studies: A literature search was conducted in June 2009 of the
Medline, Cinahl and Cochrane databases.

Conclusion: The authors recommend that future studies more appropriately address the product name
and number of prosthetic components used; how the position of reflective markers on the prosthesis is
defined; presentation of data from both sound and affected sides; and definition of the neutral position of
the ankle when reporting kinematic data. Where possible, the authors recommend use of a control group.
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Table 2. Summary of papers included in the analysis. Variables listed include: quality scores| (minimum =0, maximum = 16; 0 indicating
no criterion are fulfilled and 16 indicating all criterion fulfilled), level of evidence based on study design2 (for further description refer to
Table 1), sample size (TT amputees only), mean age of study participants, number of male participants (NA =not available), number of
female participants, primary intervention in the study, activity conducted during study (SSVYVS = Self Selected VValking Speed;

CWS = Controlled Walking Speed), number of trials used in analysis, type of foot/feet utilized (in the absence of specific model/manu-
facturer information: SACH =Solid Ankle Cushion Heel, SA = Single-Axis, MA = Multi-Axis, DER = Dynamic Energy Response,

ESAR = Energy Storing and Response, CC(2) = Carbon Copy), and stated position of the marker by the author (“not stated” refers to
papers in which no specific reference is given to the prosthesis in the body of the article, ie. Helen Hayes, anatomical landmarks,
predetermined positions, etc; “estimated matching contralateral” refers to papers where the authors estimate position of markers for the
prosthesis from the intact limb), number of markers used, type of markers, biomechanical model defined by author (as detailed as possible,
ie. if author stated markerconfiguration such as Helen Hayes this is stated, when given reference is stated).
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