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INTRODUCTION: Recent advances in biplane fluoroscopy techniques allow for direct tracking of bony motion during 
walking and it is considered the gold standard in calculating hindfoot kinematics [1,2]. However, the expensive and time-
consuming nature of it, along with radiation exposure, limit clinical use. Multiple marker-based models are currently 
available for assessing foot and ankle kinematics in clinical gait labs. The Milwaukee Foot Model (MFM) is unique in that it 
includes skeletal indexing of the foot and ankle using a series of weight bearing radiographs to improve tracking of segments 
that lack palpable landmarks. The purpose to this work was to compare hindfoot kinematics obtained from model-based 
tracking of biplane fluoroscopy and the marker-based Milwaukee Foot Model. 
 
METHODS: Biplane fluoroscopy data was collected using a previously described method [3] in which a subject walked on a 
runway at a normal walking speed. An ankle CT scan was also obtained and the tibia, talus, and calcaneus segmented 
(Mimics) with a solid model constructed for each bone. Coordinate systems were defined using anatomical landmarks visible 
on the bone 3D surfaces (PostView). Model-based markerless tracking was used to obtain kinematics of each bone using 
DSX software (C-Motion, Figure 1). Marker data and radiographic offset measurements were also collected to obtain 
kinematics via the Milwaukee Foot Model [4]. Data was collected for a healthy subject with no ankle pathology.  
 
RESULTS: Kinematics were calculated for the calcaneus relative to tibia using both the MFM and biplane fluoroscopy 
(Figure 2). Due to the limited field of view, only 85% of stance was able to be calculated using biplane fluoroscopy. Overall 
the shape of the kinematic curves showed excellent agreement. The most major discrepancy was observed in hindfoot 
rotation which showed roughly a 15° offset between the two curves.   
 
DISCUSSION: The abstracts shows a preliminary comparison of hindfoot kinematics obtained by a segmental foot model 
and dynamic fluoroscopy. The results were encouraging in showing similar curve shapes. Offsets between the curves may be 
due to inter-user variations in measuring radiographic offsets. Future work to automate measurement of these angles would 
help to improve the model’s accuracy. Moving forward with this this method, further evaluation of the MFM and other 
segmental foot models could be completed to better determine which models are most appropriate for specific foot 
pathologies. 
 
SIGNIFICANCE/CLINICAL RELEVANCE: Accurate knowledge of hindfoot kinematics during functional activities such as 
walking is critical for identifying the effects of injury and disease. Methods of obtaining reliable foot kinematics in a clinical 
setting are critical to the improved care of patients with a variety of orthopaedic impairments or foot deformities, such as 
cerebral palsy, spina bifida, club foot, and pes planovalgus. 
 
REFERENCES: [1] B. Wang et al. / Gait & Posture 41 (2015) 888–893 [2] Roach Foot & Ankle Int, 2017. [3] Cross et al. 
Med Eng Phys. 2017 May;43:118-123. [4] Long et al. J Exp Clin Med 2011;3(5):239e244.  
 
ACKNOWLEDGEMENTS: The contents of this abstract were developed under HSS/NIDILRR grant 90AR5022-01-00 and 
Shriners grant 71005.   
 
 

 
Figure 1: View of fluoroscopy 
images and bone models in DSX 

 
Figure 2:  Comparison of Milwaukee Foot Model (MFM) and biplane fluoroscopy 
data for the calcaneus relative to tibia 
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INTRODUCTION: Plantar soft tissue is a complicated composite material that protects the body from daily encountered 
impact caused by various weight bearing physical activities. The cushioning property of plantar tissue is often compensated 
by ageing mechanism and diseases that eventually expose the tissue to high risk of ulceration which can be fatal in diseased 
population such as diabetes mellitus patients. The purpose of the study is to create a heel pad FE model to facilitate the 
understanding of tissue behavior under various extreme circumstances which are not able to be conducted in experiments. 
 
METHODS: In this study, the effective FE method was proposed to verify the indentation experiment. The experiment was 
conducted on 3 healthy subjects at the heel with a novel indentation system (Chen et al., 2011).  A schematic FE model of the 
heel and the spherical indenter was generated. The heel was assumed to be a cylinder with a diameter of 50 mm, and 6 noded-
wedge elements were used. Hyper-elastic material model obtained from the experiment was applied to the heel part. The 
indenter was modeled as a rigid sphere with a diameter of 5 mm. Before simulating indentation test, 122.50 N was uniformly 
loaded to heel model to generate body weight (50kg) bearing condition. Other simulation conditions were same as the 
experiment, and implicit dynamic analyses of the contact between the heel and the indenter were performed using 
commercial software ABAQUS ver. 6.10-3. 
 
RESULTS:  Figure 1 is obtained from the experiment and FEM of subject 1, and it represents relationships between the 
indentation test time and the reaction force of heel pad. As shown, the reaction force of experiment is slightly higher than that 
of FEM before 0.66 sec, but the results are a good agreement after that time. The maximum forces from the experiment and 
the analysis are 7.4112 N and 7.481 N, respectively, and the error is only 0.0698 N (around 1%).  
 
DISCUSSION:  The FEM predictions are in good agreement with the experimental results, suggesting the usability of the 
tissue model in simulating various tissue experiments. 
 
SIGNIFICANCE/CLINICAL RELEVANCE: The use of heel pad FE model is high potential, which increases the possibility 
of tissue study on many crucial conditions. This will definitely enhance the understanding of ulceration mechanisms 
especially in the diseased population. 
 
REFERENCES:   

1. Chen W, Shim V, Park S, Lee T. An instrumented tissue tester for measuring soft tissue property under the 
metatarsal heads in relation to metatarsophalangeal joint angle. Journal of Biomechanics. 2011 June; 
44(9):1801-1804. doi: http://dx.doi.org/10.1016/j.jbiomech.2011.03.031. PMID: 21513940 

 
ACKNOWLEDGEMENTS:  The study was funded by Korea National Research Funding (2-2016-1057-001-1). 
 

 
 

Figure 1. Time-Force curves predicted from experiment and FEM 
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INTRODUCTION:  Elevated plantar peak pressures (PP) are a key risk fact for foot ulceration in people with diabetes. A 

number of studies have investigated whether structural or biomechanical factors predict PP patterns during walking and whether 

such factors may also dictate the response to a particular off loading insole design. Despite understanding responses to insole 

design being relevant to effective clinical decision making, no research has attempted to identify factors which predict 

individual response to insole designs. The aim of this study was to investigate foot characteristics that may influence changes 

in PP due to different insole designs. 

 

METHODS:  National Health Service (NHS) and University ethical approval were obtained and 60 participants (65.9 ± 12.6 

years and BMI 29.4 ± 5.2) with diabetes and neuropathy were recruited. They attended two test sessions. On the first session, 

tissue stiffness at different areas of the foot sole, multi segment foot kinematics, and range of  ankle, 1st metatarsophalangeal 

joint (MPJ) and subtalar joint range of motion were collected (ROM). Also, barefoot plantar pressures and a 3D foot scan were 

collected and used to design customized insoles. These insoles had a metatarsal bar and a void tailored to the participant’s 

plantar pressures. Nine insole designs were tested, including variations where the metatarsal bar was moved distally and 

proximally by 2% of foot length and using soft EVA or Poron as forefoot cushioning in the void. On the second visit, in-shoe 

plantar pressures were collected while walking with each of the 9 insole designs. Logistic regression tests were performed to 

investigate the relationship and influence of each foot variable (tissue stiffness, kinematics, ROM) with the changes in PP due 

to each insole collected at session 2. Accordingly, two sets of logistic regressions were made (1) to investigate the characteristics 

that may have influenced a PP reduction due to the insole, and (2) to investigate which characteristics may influence a PP 

increase due to the insole. 

 

RESULTS:  Associations were found between changes in PP and the following foot characteristics:  

 High 1st metatarsal head tissue stiffness (620 – 702º Shore O) was associated with: 

o Being 5 times more likely to achieve a reduction in PP under the 1st metatarsal head (using either base or 

distal metatarsal bar position, with either Poron or soft EVA in the void (p ≈ 0.024)). 

o Being 8 times less likely to get an increase in PP under the 5th metatarsal head (using a distal metatarsal bar 

position and Poron in the void (p = 0.048)). 

 Low 1st MPJ ROM (10 – 30º) was associated with: 

o Being twice as likely to achieve a reduction in PP under the 1st metatarsal head (with a distal metatarsal bar 

position and Poron in the void (p = 0.047)). 

o Being 6 times more likely to experience an increase in PP under the 1st metatarsal head (with proximal 

metatarsal bar position and Poron in the void (note, p = 0.085)). 

 Low subtalar joint mobility  

o Low inversion (0 – 12º)  was associated with: 

 Being 3 times more likely to achieve a reduction in PP under the 1st metatarsal head (with a base 

metatarsal bar position with Poron in the void (p = 0.043)). 

 Being ~4 times more likely to achieve a reduction in PP with any condition under the central 

metatarsal heads (p all insole conditions <0.05). 

o Low eversion (0 – 4º) was associated with:  

 Being ~5 times less likely experience PP increase under all regions except 5th metatarsal head (p ≈ 

0.03). 

 Low ankle joint velocity (48.8 – 108.4 radians) was associated with: 

o Being 3 times more likely to achieve a reduction in PP under the central metatarsal heads (when using a base 

metatarsal bar position with no material in the void (note, p = 0.064)). 

o Being 4 times more likely to increase PP under the hallux (with a proximal metatarsal bar position and no 

material in the void (p = 0.041)). 

 

DISCUSSION: In general, factors that might increase pressure, such as stiffer plantar tissues and lower joint motion (e.g. stiffer 

joints), were associated with increased likely hood of reducing PP. This suggests the insole designs compensate for the effect 

of these factors when the factors are present, but the same insoles may not have the same effect if those factors are absent.  
 

CLINICAL RELEVANCE: We identified different individual characteristics that influence changes in PP due to different 

insoles. Factors such as tissue stiffness and joint range of motion can be measured in a clinic. This knowledge could help 

practitioners in their day-to-day decision making about insole prescriptions in those with diabetes. 
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INTRODUCTION: In three-dimensional gait analysis, the Gait Profile Score (GPS) gives clinicians a single measurement of 

the quality of an individual’s gait pattern.  The GPS is calculated as the average root mean square (RMS) difference between 

a patient’s data and normative data taken over 9 key kinematic variables for both legs [1].  The GPS includes the traditional 

measurement of the foot as a single rigid segment in two-dimensions. More recently, three-dimensional multi-segment foot 

models have been developed to improve our understanding of foot motion during gait. The Oxford Foot Model (OFM) was 

designed to measure tibia, hindfoot, forefoot and hallux motion in three dimensions [2].  To fully understand an individual’s 

gait pattern both the lower limb kinematics and the foot kinematics should be measured in three dimensions.  The Foot 

Profile Score (FPS) is a single number, designed to be the equivalent of the GPS, but based on the OFM kinematics.  The aim 

of this study is to validate the FPS against a global clinical assessment of foot deformity.   

 

METHODS: In order to validate the FPS we sent sagittal and coronal close-up foot videos of 60 subjects to 10 clinicians 

from 4 countries.  Each subject was scored by 5 clinicians.  The subjects included a range of demographic characteristics and 

severity of foot deformity. There were 30 children and 30 adults. 21 subjects had cerebral palsy, 17 had orthopaedic 

diagnoses, 16 had neurological diagnoses and 6 had clubfoot.  We used right leg data in 31 subjects/ and left leg data in 29 

subjects, there were 36 males/ 24 females.  There were no markers on the feet in the videos. We asked the clinicians to rate 

the severity of foot deformity using a scale from 0-3 which we termed the Clinical Foot Deformity Scale (CFDS) (0=normal, 

1=mild, 2=moderate, 3=severe foot deformity). Mild, moderate and severe deformity could range from planovalgus to cavo-

varus foot deformities. All 60 video subjects also had the Oxford Foot Model kinematics collected using a Vicon T-series 

motion capture system (Vicon Motion Systems Ltd.) including 16 infra-red Vicon T-series cameras.   

 

The CFDS was taken as the mean of all 5 clinician’s ratings for each subject.  The FPS was calculated by the average RMS 

difference between a patient’s data and normative data taken over 6 key kinematic graphs for both the same leg as used for 

the CFDS scoring for each subject.  The 6 variables are: sagittal - hindfoot, forefoot; coronal – hindfoot, forefoot; transverse 

– hindfoot, forefoot.  The Spearman Rank Correlation was used to analyse the relationship between the FPS and the CFDS. 

 

RESULTS:  The mean of the FPS scores for all 60 subjects was 8.6 degrees (SD 3) indicating a range of deformity within the 

group (a normal FPS is 3 degrees or less). The mean of the CFDS subjects is presented in Table 1.  This indicates there was a 

range of deformity within each group, and the amount of deformity was consistent across groups. The correlation between the 

FPS and the CFDS was significant at 0.69 with p<0.01 (Figure 1). 

 

DISCUSSION:  The CFDS is based on a visual impression of foot deformity that clinicians use in their daily practice.  It is 

encouraging that the FPS correlates well with the CFDS.  We wouldn’t expect a perfect correlation as the FPS gives 

quantitative information on all 3 planes of movement; in particular the transverse plane which is difficult to evaluate 

clinically or with two-dimensional video.  The relationship between the FPS and GPS now needs further investigation to 

understand how to use these two measures together to inform optimal clinical decision making. 

 

SIGNIFICANCE/CLINICAL RELEVANCE: The FPS will assist clinicians and researchers in quantifying foot abnormalities 

during gait to monitor change over time and to measure the outcome of intervention. 

 

       
REFERENCES:[1]Baker R et al. Gait & Posture 2009;30:265-269.  [2]Stebbins J et al. Gait & Posture 2006; 23(4),401-410. 

     CFDS mean 

                                   

SD 

Cerebral Palsy  1.5 1.0 

Orthopaedic 1.1 1.1 

Neurological 1.9 1.0 

Clubfoot 1.5 0.8 

Table 1- CFDS Mean and standard deviation for subject groups 

Figure 1- Spearman Rank correlation of FPS (y-axis) and CFDS (x-axis) 
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 INTRODUCTION: Foot orthoses (FOs) are regularly used to treat, with an overall good efficacy, many musculoskeletal 
pathologies such as posterior tibial tendon dysfunction [1] and patellofemoral pain syndrome [2]. Extrinsic modifications are 
regularly added to FOs in clinical practice to increase treatment specificity despite limited evidence supporting the treatment. 
These modifications can be described as any material you add to the FOs’ shell. Benefits of using these modifications are still 
poorly described in the scientific literature even if clinical results are generally good when they are utilized. One of these 
modifications is a lateral bar, which is a one-centimeter wide ethylene-vinyl-acetate bar glued under the lateral part of the 
FOs [3]. It has been shown that adding this bar to the FOs decreases the activity of the fibularis longus muscle during 
walking [3]. However, no study to date has quantified its effect on a population with cavus feet. The aim of this study was to 
quantify the effects of FOs with and without a lateral bar on muscle activity of participants with cavus feet. 
 METHODS: Fifteen participants with cavus feet were recruited from the Université du Québec à Trois-Rivières (UQTR) 
outpatients podiatry clinic. Muscle activity of tibialis anterior, fibularis longus, gastrocnemii, vastus medialis and lateralis, 
biceps femoris and gluteus medius were recorded with a wireless surface EMG system (Delsys Trigno, Boston, USA) when 
walking as fast as possible during two experimental conditions (FOs with and without a lateral bar) and a control condition 
(shoes). Experimentations were performed after one month of adaptation to each experimental condition (two testing 
sessions). The experimental protocol was approved by the UQTR Ethics Committee. All participants provided an informed 
written consent upon enrolment in the study. The analyses were performed on the Root Mean Square (RMS) of the data, 
calculated with a moving window of 50 milliseconds width with a 50% overlap. RMS data were normalized with the mean 
peak RMS of all trials of the control condition for each testing session. Each individual stride was normalized to 100%. To 
compare effects between conditions, a curve analysis was performed using one-dimensional statistical parametric mapping 
[4]. 
 RESULTS: There was a decrease tibialis anterior muscle activity at 78% of the gait cycle with FOs with lateral bar (see 
Fig.1) and an increase lateral gastrocnemius muscle activity from 45 to 46% of the gait cycle with FOs (see Fig.2). 
 DISCUSSION:  The increased activity of the lateral gastrocnemius muscle is not consistent with previous literature, which 
found no difference [5] or a decreased activity [3]. The effects of FOs on the activity of the tibialis anterior muscle are 
contradictory in previous studies in which no difference [6], a decreased [3] and an increased activity [5] were observed. 
Considering that the changes were significant for a very short period of time and that the effect size was under 0.5, this result 
should not be considered clinically significant. The different type of FOs used, the faster walking speed and participants’ foot 
type could perhaps explain the heterogeneity of these results compared to previous studies. One limitation of this study is that 
muscle activity was assessed on asymptomatic participants while FOs are usually prescribed for symptomatic patients.  
 SIGNIFICANCE/CLINICAL RELEVANCE: FOs with and without a lateral bar have minimal effects on muscle activity 
of participants with cavus feet during fast walking. Their beneficial effects when treating musculoskeletal pathologies could 
perhaps be explained by kinematics of kinetics changes.  
 REFERENCES:  
1. Kulig, K., et al.,Phys Ther, 2009. 89(1): p. 26-37. 
2. Munuera, P.V. and R. Mazoteras-Pardo, Prosthet Orthot Int, 2011. 35(4): p. 342-9. 
3. Moisan, G. and Cantin, V. Gait Posture, 2016. 46: p. 75-80. 
4. Pataky, T.C.,. Comput Methods Biomech Biomed Engin, 2012. 15(3): p. 295-301. 
5. Tomaro, J. and R.G. Burdett,. J Orthop Sports Phys Ther, 1993. 18(4): p. 532-6. 
6. Murley, G.S., et al., Clin Biomech (Bristol, Avon), 2010. 25(7): p. 728-36. 
 FIGURES AND TABLES:   

 
Caption: Blue= Experimental conditions, Black=Control condition (shoes), Shadows= Standard deviation clouds 
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DISCLOSURE STATEMENT: Performance Laboratories Inc. manufactured CFOs and Vertical Orthotics Pty 

Ltd provided supplies to fabricated CFO.  
 

INTRODUCTION: Custom foot orthoses (CFOs) are commonly used to manage foot problems associated with 

aberrant foot biomechanics, including heel pain syndrome and diabetic foot ulcers. [1] CFOs are traditionally 

made from a cast captured in non-weight bearing condition using plaster of Paris. Recently, 3-dimensional laser 

scanners facilitate the registration of foot shape. In addition, Vertical Foot Alignment System (VFAS) developed a 

novel method to directly fabricate CFOs in weight bearing corrected alignment.[2] However, performances of 

these new casting techniques have not been objectively evaluated.  
 

METHODs: Healthy asymptomatic subjects, between ages 18-65 years with moderate pes planus, provided 

consent and participated in the study.  Two pairs of CFOs were casted by designated experienced clinicians using 

plaster of Paris (P) and a 3D laser scanner (Q). These CFOs were fabricated in standard manner by the same 

orthotic laboratory. In addition, a pair of VFAS was directly molded in weight bearing corrected position. Shoe 

comfort rating and dynamic in-shoe plantar pressure were measured (novel pedar-X, sampled at 100 Hz) during 

comfortable self-selected walking in a standard shoe (New Balance, #574), following 10-minutes of 

accommodation. The lower limb was used as the unit of observation instead of the individual. A Generalized 

Linear Model with an identity link function was used to test difference across 4 shod conditions while accounting 

for potential dependence in bilateral data. The Wald Chi-square was calculated for each dependent variable with 

significance set at p < 0.05. Post hoc pairwise comparisons for all pairs were performed using the Generalized Chi 

Square test at p < 0.05. 

 

RESULTS: Participants consisted of 24 subjects (9 female) with mean age of 25.4 ± 3.86 years old and BMI of 

25.6 ± 3.79 kg/m2. A significantly reduced Resting calcaneal stance position (RCSP) was noted when participants 

stood over each of CFO (9° valgus), compared to barefoot posture (13° valgus). Overall shoe comfort was 

significantly higher in V condition than other 3 shod conditions. Sneaker only (C) yielded the largest force time 

integral (FTI, Ns) under the metatarsal 1 (p=0.013) and the lowest FPI under medial arch (p < 0.001). No 

significant difference is noted between P and Q conditions in any regions. CFO made from weight bearing 

corrected method (V) yielded a significantly lowered FTI under metatarsal 2-4, lateral arch, and heel regions than 

P and Q shod conditions.  

 

DISCUSSION: Various theories and techniques exist for casting, fabrication, and utilization of CFOs. Two novel 

casting methods were compared to the standard of care. No significant differences were noted between the 

traditional (P) and a 3D laser scanning (Q) based on shoe comfort rating and in-shoe plantar pressure assessment 

in 24 healthy subjects with moderate pes planus. Weight bearing neutrally aligned direct molded CFO (V) yielded 

significantly greater shoe comfort and reduced total load in many regions of foot. Additional studies are needed to 

refine the methods and clinical efficacy of CFO.  

 

CLINICAL SIGNIFICANCE: CFOs are commonly used to manage many foot pathologies. Biomechanical assay 

is needed to advance the casting, fabrication, and clinical utility of this common treatment modality. 
 

REFERENCES 

1. Ulbrecht, J.S., et al. (2014) Diabetes Care, 37(7): p. 1982-9. 

2 Che, H. et al. (1994)Clin Biomech (Bristol, Avon), 9(6): p. 335-41. 
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INTRODUCTION:  Pressure measurement technology has progressed substantially since its inception in the late 1800’s, with 

many options now available (e.g. insole in-shoe systems, pressure mats/walkways). As a result there is a large body of 

literature related to foot pressure profiles experienced by typical and pathological individuals, the latter being most 

commonly reported for diabetic or obese populations. Many scientific reports have provided insight into the foot-ground 

surface interaction, progression of centre of pressure, effect of walking speed, and prediction and prevention of injuries and 

ulcers. A recent technological advancement in the study of plantar pressure has been the integration of 3D motion analysis 

[1], which allows the demarcation of anatomically correct regions of interest (ROI’s) of the foot – a noted limitation of 

traditional approaches. This is particularly important in children, where development of the foot and a typical gait cycle may 

cause a large amount of variance in plantar loading of specific regions, both within and between young participants [2]. 

Interestingly and somewhat surprisingly, there has been a scarcity of research on how load is transferred between consecutive 

steps in typically developed children. The aim of this study was to therefore present a method of quantifying regional load 

transfer between consecutive footsteps in typically developed children to determine the effect of the proceeding step on foot 

ground pressures during the subsequent step.  
 

METHODS: Six typically developed children between 4 and 16 years of age, without a history of lower limb injury were 

recruited. All participants provided informed consent, with all procedures approved by the Griffith University human ethics 

committee. An EMED-XL pressure platform (NovelGmbH; 88x188 capacitive sensors (4sensors/cm2); 100Hz) was positioned 

in the centre of a 10-camera, motion capture laboratory (10x Vicon V16 Vantage cameras; 2000Hz). Reflective markers were 

attached in accordance with the Oxford Foot Model (OFM), following which participants performed 12-14 walking trials at a 

self-selected speed while synchronous marker trajectory and pressure data were collected. A dedicated Matlab code was 

developed to automatically re-align the reference systems [1, 3], superimpose markers onto the acquired footprints, identify 

five ROIs as reported by Stebbins et al [1], and process all the extracted parameters associated with both the single steps and 

the whole gait cycle. The procedure to optimize the matching between marker configuration at midstance and maximum 

pressure footprint was further developed from previous studies [1, 2], by taking into account the lowest marker motion along 

the three axes.  
 

RESULTS: Only the load transfer phase of the gait cycle was analysed (i.e. 

both feet in contact with the ground). Eight typical load transfer phases 

were included for each participant (4 R-L and 4 L-R), and were normalised 

to body mass. For the rear foot, normalised medial forefoot forces (72.8% 

of body weight) at the start of the load transfer phase were consistently 

larger than lateral forefoot forces (28.5%) across all participants (see 

figure). For the front foot, medial and lateral hindfoot forces were similar at 

heel strike with the medial hindfoot forces being generally higher during 

the initial loading phase (36.1% medial and 30.1% lateral at 50% of load 

transfer) - although this varied across participants (see figure).  
 

DISCUSSION: The present findings provide preliminary data regarding 

load transfer in young typically developed children. For the participants in 

the current study, normalised forces show a common load transfer pattern 

for selected walks in a typically developed cohort. Reviewing the load 

transfer phase of subsequent steps, will assist in determining if, and to what 

extent, plantar forces in one step influence the next step. Future work will analyse irregular load transfers from the current 

cohort to explore strategies used to correct abnormal or off-balance steps, and compare with gait kinematics and kinetics. 
 

SIGNIFICANCE/CLINICAL RELEVANCE: Integrating plantar and kinematic data allows for an in depth analysis of the 

foot’s interaction with the ground. Analysing the load transfer phase also allows interpretation of the effect of previous and 

subsequent footsteps on plantar loading. 
 

REFERENCES:  

1. Stebbins JA, et al., Gait Posture. 22(4):372–376, 2005.  

2. Bertsch C, et al., Gait Posture. 19:235-242,2004. 

3. Giacomozzi C., Stebbins J.A. Gait Posture. 53:1131-138, 2016.  
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