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DO PREDICTIVE RELATIONSHIPS EXIST BETWEEN POSTURAL CONTROL

AND FALLSEFFICACY IN UNILATERAL TRANSTIBIAL PROSTHESISUSERS?

Abstract

Objective: To assess whether variables from a palstontrol test relate to and predict falls
efficacy in prosthesis users.

Design: Twelve-month within and between subjegieated measures design. Participants
performed the Limits of Stability (LOS) test protb@t study baseline and at 6-month
follow-up. Participants also completed the FallBdaty Scale-International (FES-I)
guestionnaire, reflecting the fear of falling, aegorted the number of falls monthly between
study baseline and 6-month follow-up, and additilyret 9- and 12-month follow-ups.
Setting: University biomechanics laboratories.

Participants: A group of active unilateral transtilprosthesis users of primarily traumatic
etiology (PROS) (n=12) with at least one year afsginetic experience and age and gender
matched control participants (CON) (n=12).

Interventions: Not applicable.

Main Outcome Measure(s): Postural control variadesved from centre of pressure data
obtained during the LOS test, which was performedimd reported by the Neurocom Pro
Balance Master, namely; reaction time (RT), moverwefocity (MVL), endpoint (EPE) and
maximum (MXE) excursion and directional control (DCNumber of falls and total FES-I
scores.

Results: During the study period, the PROS grouphigher FES-I scoredJ(= 33.5,p

=0.02), but experienced a similar number of faltanpared to the CON group. Increased

FES-I score were associated with decreased EPB (F3;p=0.02), MXE (R=-0.83p<0.01)
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and MVL (R=-0.7,p=0.03) in the PROS group, and DCL (R=-0.820.01) in the CON
group, all in the backwards direction.

Conclusions: Study baseline measures of posturdtapin the backwards direction only,
are related to and potentially predictive of sulbsed 6-month FES-I scores in relatively

mobile and experienced prosthesis users.

List of Abbreviations: CoP — Centre of Pressure
CoG - Centre of Gravity
LOS — Limits of Stability
PROS - Prosthesis user group
CON - Control group
FES-1 — Falls Efficacy Scale-International
RT — Reaction time
MVL — Movement velocity
EPE — Endpoint excursion
MXE — Maximum excursion

DCL — Directional control
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I ntroduction

Lower limb amputation has an adverse effect onaspd physical function such as strength,
walking ability and balanceProsthesis users have an increased fear ofdfadlinl reduced
social participation because of this fé4r Approximately 1 in 5 lower limb prosthesis users
fall during rehabilitatior?” ® with approximately 52% of community-living prostiig users
reporting a fall in the previous 12 monthd The link between fear of falling and falls risk
has been demonstrated in the elderly able-bodipdlption’, although no detailed

exploration of this relationship has yet been utaden in prosthesis users.

In order to reduce falls and falls-related injumyolder individuals, research has investigated
whether quantitative measures of postural constath as the motion of the centre of
pressure (CoP) during stable and unstable conditeme related to a person’s risk of falling

in the future®*. In older individuals, variables related to inced CoP movement in the
mediolateral plane were strongly associated withreufalls®*. The observation that

impaired balance is broadly associated with in@edalls risk in older individual¥* may be

of some relevance to prosthesis users, as evelylagtive prosthesis users have been shown
to have reduced balance ability when compared @ faddied individuals® ** Therefore,
investigation is warranted into whether prosthesers’ postural control is associated or able

to predict a future risk of falling and/or decredéalls efficacy.

Thus far, only clinical outcome measures of funwdiccapacity have been used to identify
prosthesis users who fafl However, quantitative laboratory-based outcomasuges may
enhance our mechanistic understanding of thisioglstip. Previous studies assessing

volitional CoP movement in prosthesis users, havedtigated the re-organization of
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postural control following rehabilitatiol! and the effects of a novel somatosensory input
device'”. This has been achieved using test protocols asithe limits of stability (LOS)

test, which assesses participants’ ability to penftargeted volitional centre of mass (CoM)
movements during upright posture. In addition, LS test has been validated for
expressing volitional postural movement in prosthaesers®. These test protocols are
important as they assess voluntary postural coatrdldemand utilisation of the range of
motion of the prosthetic ankle/foot componentrflecing the daily challenges faced by
prosthesis users. However, to date, no studies éstablished whether measurements of
postural control obtained during volitional dispatents of the CoP, such as those required
in the LOS protocol, are sensitive enough to ptetiiese prosthesis users that have reduced
falls efficacy, defined the perceived self-efficaxfyavoiding falls during activities of daily
living™®. Understanding of the relationship between posamatrol and falls efficacy could
allow for the pre-screening of prosthesis usergjeatify those at risk of developing

decreased falls efficacy, in order to target furtiedabilitation or prosthetic intervention.

Therefore, the primary aim of the current study teagrospectively assess the extent to
which the LOS test variables relate to and are @bprospectively predict unilateral
transtibial prosthesis users’ falls efficacy. Arsadyof a control group of able-bodied
participants was also conducted in order to idgm@tihputation specific effects. Specific
objectives included: (1) to assess whether indi¢gmstural control at study baseline
prospectively predicted falls efficacy at 6-mondldw-up in both unilateral transtibial
prosthesis users and able-bodied controls; (Bdord falls efficacy and the number of falls
over a 1-year period in both prosthesis users anttals; and (3) to report postural control at
study baseline and 6-month follow-up assessmewadthypothesized (1) that better postural

control in prosthesis users would relate to andipténcreased falls efficacy, and (2) that
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prosthesis users would report more falls and dsektalls efficacy compared to matched

controls.

Methods

Participants

A convenience sample of unilateral transtibial gresis users (PROS) were recruited from a
local prosthetic clinic using consecutive samplimglusion criteria stipulated that
participants were a prosthesis user for over oae, yeere able to use their prosthesis without
pain or discomfort, were able to stand for at |éa@stminutes at a time without a walking aid
in order to complete the LOS test. Prosthesis ugers excluded if they had current
concomitant health issues, had ongoing issuesthatltontralateral or residual limb, or were
taking medication known to affect balance. All ghetic foot-ankle complexes used by
participants were categorized as energy storingretuning®. In order to provide an
amputation independent reference for the PROS gmupge- and gender-matched control
group (CON) were recruited from the local communigyng the same inclusion and
exclusion criteria as the PROS group, excludingpfaaelated to prosthesis use. All
participants gave written informed consent to paéte in the study, which was approved by

ethical review boards.

Experimental Design

Data collection for all participants extended oagreriod of one year and included three
forms of assessment: 1) measuring postural cor&yeecording number of falls experienced
and, 3) recording falls efficacy. The study emptbgerepeated measures experimental design

that consisted of study baseline and six-montlo¥ailip assessments of postural control
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using the Limits of Stability (LOS) test. The numioé falls, assessed using a custom self-
report questionnaire, and falls efficacy, assessét the Falls Efficacy Scale-International
(FES-I) scalé™ #were assessed monthly from study baseline upsto-month follow-up

and then at nine and twelve month follow-ups.

Experimental Protocol

Postural Control

Data collection was conducted in a University bichamnics laboratory. Participants’ height
(m) and mass (kg) were recorded using a free-stgretadiometer and scales, respectfrely
and entered, along with age, into the NeuroConwso#. Postural control was evaluated by
conducting the Limits of Stability (LOS) test usiadNeuroCom Pro Balance Ma$teFhis

test protocol, which has been explained elsewhére?} evaluates a participant’s ability to
volitionally move their CoM, following a visual cufom a central starting point to a
maximum distance and maintain this position forragpnately 10 seconds, without falling
17.23.24 The LOS test measures a participant’s abilityamplete this test in 8 directions

(anterior, posterior, left, right, and the 4 ordideiections bisecting these directions).

Participants wore their own, same comfortableflatwear at each visit. During the LOS
test, they were fitted with a safety-harness to@néinjury in the case of a loss of balance
and were informed not to move their feet unlesessary to avoid falling. Foot positioning
(i.e., width of base of support) was determinesg$he manufacturer’s guidelines whereby
the prosthetic ankle joint on the affected limb #mel malleoli of the intact limbs were
aligned with the axis of rotation of the suppodtfsrm. Where no discernible prosthetic
ankle joint was present, foot position (i.e., t@sifon), was matched to that of the intact

limb, which was aligned as described. The suppatftggm consisted of two force plates,



142 connected by a central pin joint that sampled eartand shear forces at 100 Hz. In order to
143 ameliorate any learning effects, and to improverdhiability of measures, participants

144  completed three tests of the LOS at both studylin@sand six-month visits; the first two
145  being practice tests, with scores from the thied tssed in subsequent analyZes

146

147 Falling and Falls Efficacy

148 The number of falls and falls efficacy were evaddhatising two questionnaires. Firstly, a
149 custom falls self-report questionnaire asked howyanes the participant had fallen in the
150 previous 30 day$articipants were asked to report all falls angrtivide detail about the
151 circumstance of the fall(s). The total number disfthat satisfied the definition of ‘an

152 unexpected event in which the participant comeggbon the ground, floor or lower level'
153  were included for each individual in statisticahbyses?®. Secondly, participants completed
154  the FES-I, which is an assessment of falls effiaager different circumstances; %

155 designed and validated for use in older adultshlastbeen used with unilateral transtibial
156 prosthesis users previously in the form of the rfiediFalls Efficacy Scalé®. The FES-I is
157 validated in English and Swedish languages, as instg current stud$? 2”. The FES-1 asks
158 the participant to rank on a scale of 1 to 4 (lofear whatsoever, 4 = very fearful) how
159 fearful they were of falling during 16 various adiies of daily living. Prosthesis users were
160 instructed to respond to the FES-I questions assyithie use of their prosthesis and this was
161 confirmed with each participant upon completiorir@ questionnaire. Following study

162 Dbaseline data collection, participants posted bothpleted questionnaires to the

163 investigators monthly, from months one to six ahdiae and twelve months, resulting in a
164 total of 9 occasions.

165

166 Outcomes Measures
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The LOS test protocol yielded a number of dependariables, defined in detail elsewhtre
7 which characterize a participant’s postural coin{tl) Reaction time (RT) - time for a
participant to voluntarily shift their centre ofagity (CoG) in an intended direction following
a visual cue; (2) maximum excursion (MXE) - angueplacement between the angular
position at trial initiation and the maximum andlgring the trial; (3) endpoint excursion
(EPE) - angular displacement between the angleatihation at trial initiation and the
maximum angle during the first movement towardst#inget; (4) Movement angular velocity
(MVL) - Average angular velocity of the movememypa(5) Directional control (DCL) - total
angular distance travelled by the CoG towardsrtended target compared to extraneous
movement away from the intended target, expressedogrcentage. In the current study,
reduced RT, and increased MXE, EPE, MVL and DCLeassssumed to be indicative of
better postural contréP. These variables were recorded and analyzed ifottwards,

backwards, intact (left in CON group) and prosthétight in CON group) directions.

All falls were scored as a single sum for eachigpent at each time point. The FES-I
yielded a total falls efficacy score which was #ighmetic mean of each item score. FES-I
scores were adjusted for time of year thus studglioee scores relate falls efficacy reported
in January, with the exceptions of PROS participdritand 12, whose FES-I scores started

in February.

Statistical Analysis

Initially, normality of data were assessed quatitigdy, using a Shapiro-Wilk test, and
visually, using normal Q-Q plots, which informeet tthoice of the following statistical
analyses. The alpha level for all statistical asefywas set at 0.05. All statistical analyses

were conducted in SPSS v¢23
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Group Demographics

An independent samples t-tests were used to condeanegraphics (age, height and mass).

Relationship Between Falls Efficacy and Postural Control

In order to address hypothesis (1) and investitiegeelationship between and ability of
indices of postural control at study baseline tdpt FES-I scores at six-month follow-up,
data from the LOS test at study baseline and F&®+les at six-month follow-up were
assessed. Data were initially plotted on XY scagtaphs to visually identify outliers, which
were removed if they exceeded three standard densaof the remaining group mean.
Although individual Likert scale items of the FE&#k ordinal, previous research outlining
the development and validation of the FES-I dodsstade the requirement for ordinal
assumptions for the total FES-I scofésTherefore, Pearson’s product-moment correlation
coefficients were used to assess whether relatipsigixisted between data, and simple linear

regression was used to establish the predictivéyabi postural control for falls efficacy.

To correct for multiple correlation and regressamralyzes, the false discovery rate (FDR)
method was implemented by group using the Benjaklathberg procedure, with an FDR

threshold set at 2095,

Falling and Falls Efficacy

In order to address hypothesis (2), Mann-Whitnegdis compared differences in mean
FES-I scores and the total number of falls repobiettveen groups (PROS and CON) across
the 12-month study period (study baseline to 12thg)nThe circumstances around falls

were also summarized.
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Limits of Stability

In order to account for any within-group variationpostural control over time, separate one-
way analyses of variance were used to compareasaditpostural control between study
baseline and six-month follow-up, in both the CON &ROS groups. Where the assumption
of sphericity was violated, a Greenhouse-Geisseection factor was applied and multiple
post-hoc comparisons were accounted for using &fBami correction. Paired-samples t-
tests were used to compare whether indices of mdstantrol were different between the
limbs (right/left) of the CON group, in order tosass inter-limb symmetry when comparing
data to the PROS group. The PROS group intact \uacompared to CON left limb and

PROS group prosthetic limb compared to CON righblin group main effect analyses.

Results

Demographics

Twelve unilateral transtibial prosthesis users @s=2, age 53.6 + 14.0 years, height 1.77
0.07m and mass 78.3 £ 11.4kg) and twelve age amdegenatched controls (females=2, age
53.6 £ 13.4 years, height 1.77 £ 0.07m and ma$s810.5kg) participated in the study.
There were no statistically significant differentedween the two groups in relation to age

(t(22) = 0.00p=1.0), height(22) = 0.31p=0.76) or mass(22) = -0.70p=0.49) (Table 1).

Falling and Falls Efficacy
Table 2 displays the number of falls by participamtl Figure 1 displays the group mean
FES-I scores from both the PROS and CON groupsnN#&zs-I scores across the study

period were higher in the PROS group comparedad@N groupy = 33.5,p =0.02)

10
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although there was no statistically significanfelénce in the total number of falls between

the CON and PROS groupd € 61,p =0.55).

Limits of Sability

As shown in Figure 2, there were no statisticaliydicant differences between the right and
left side LOS scores in RT(R3) = 0.57p=0.76), MVL ({(23) = 0.73p=0.47), EPEY(23) = -
0.98,p=0.34), MXE ((23) = -1.02p=0.32) or DCL {(23) = -0.04p=0.97) in the CON

group. Scores from the LOS test did not changafggntly between study baseline and 6-
month follow-up in either the PROS or CON groupghwihe exceptions of EPE (Intact)
(F(1,21) = 4.54p<0.05) in the PROS group and MVL (right backjX,22) = 5.77p=0.03)

and DCL (back)K(1,22) = 5.74p=0.03) in the CON group.

Relationship Between Falls Efficacy and Postural Control

Predictors of FES-I scores and relationships bati€2S and FES-| scores are presented in
Table 3. Statistically significant results thateasatisfied the criteria of the FDR method are
shaded (Table 3). One participant from the PRO8m(participant 11) was identified as an
outlier and removed from this analysis. GenerallyS variables that related strongly to
FES-I scores indicated that increased FES-| sawees associated with increased reaction
time, decreased maximum and endpoint excursionememnt velocity and directional
control. This was particularly the case in the PR@&ip. All regression and correlation
analysis that revealed statistically significarieefs were in the backwards direction (Table
3) and indicated that LOS scores were better abbeedict FES-1 scores in the PROS versus
the CON group. For example, the maximum excurgadpoint excursion and movement
velocity in the backwards direction were able tplain 69%, 53% and 49% of the variance

in FES-I scores, respectively<0.05).

11
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Discussion

The primary aim of the current study was to prosipely assess whether LOS test variables
related to, and were are able to predict, FES+lescm transtibial prosthesis users. The
hypothesis that better postural control would eetatand predict an increased falls efficacy
in prosthesis users was partially supported, asstally significant effects were only
observed between LOS variables and FES-I scoresdr{backwards) of the four test
directions. Where LOS test variables significapitgdicted FES-1 scores in prosthesis users,
the data suggested that a decreased falls effisas/associated with a reduced ability to
move towards targets in terms of spatial magni{id®E, MXE) and speed of movement

(MVL).

These relationships in transtibial prosthesis usepport previous research that found EPE in
the backwards direction was most sensitive to psist alignment changes among transtibial
prosthesis usefS. From a biomechanical perspective, this may béaigd by the absence

of active dorsiflexion and subsequent internal dlessor moment in the affected limb when
leaning backwards. Use of the ankle strategy dwsmgller, low frequency perturbations to
balance has been reported in transtibial prosthssiss™. In the current study, transtibial
prosthesis users’ inability to produce an intedwisiflexor moment on the affected side may
have reduced their confidence in leaning backwhadls in terms of the spatial excursions
possible and the speed and accuracy with whicle thesrements were performed. Thus,
they would not have been as able to counteraceaogssive CoM movement, possibly
reducing their confidence in performing movemenishsas leaning/moving backwards.
Furthermore, postural control in the backwardsadtioe did not predict falls efficacy in

controls as well as it did in the transtibial pheestis users. This further supports the idea that

12
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postural control deficits during backwards leaningy be specific to the mechanical

constraints of unilateral transtibial amputation.

Whilst the activities assessed in the FES-I likabtude elements involving backwards
leaning, the FES-I does not specifically assesst#sk. Therefore, interpretations are made
with caution. Nonetheless, it would seem reasonthiatean individual’s volitional ability to
perform postural movements (LOS test) would betedl#o their self-reported efficacy of
completing everyday tasks (FES-I), which includetsuolitional movements. Thus, a
clinical implication of these findings is that apthesis users’ ability to perform postural
movements in the backwards direction has some paltém be used as a screening tool,

adding to the known risk factors for falls and feéfalling in prosthesis users

The hypothesis that prosthesis users would experigrore falls and report a decreased falls
efficacy when compared to the control group way paltially supported, given that while
falls efficacy was lower in prosthesis users, thmher of falls experienced was similar
between groups. This was a surprising result gikkahboth an increased fear of falling and
falls reported by prosthesis users is frequentty\aitlely cited in literaturé *. Prosthesis
users’ falls efficacy reported in the current stws higher when compared to that from
prosthesis users with less (<1 year) prosthetieespce, who were of mixed
vascular/traumatic etiologfj. One explanation for this could be that, havingrbscreened
against the stated inclusion and exclusion crit¢hi@ prosthesis users of traumatic etiology in
the current study could be considered relativetiwva@and mobile. Patient characteristics
including amputation etiology, activity levels apabsthetic experience may influence
falling, thus explaining the lack of significanttbeen-group differences reported in this

study. Balance ability and postural control haws®ddleen shown to improve with prosthetic

13
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experience®. Therefore, it seems important to consider patigaracteristics such as
different etiologies’ ® or different levels of prosthetic experierf¢evhen investigating the
relationships between, falls efficacy and postacaitrol and when comparing falls efficacy
data to previous reports. This would also allowifioproved interpretation of the falls

efficacy between sub-groups of prosthesis users.

With the exception of one participant in the PR@&ug, the number of falls reported was
relatively low in both groups compared to previoggorts> °. Increased prosthetic
experience has been reported to be protectivermstef falls risk in prosthesis uséend the
high level of prosthetic experience in amputeaf@current study may explain the relatively
low number of falls. Moreover, there were a similamber of fallers and non-fallers
between groups, with most fallers being recurralérfs. The faller/non-faller split is similar
to previous reports from prosthesis usefEhis is of clinical significance, given that
prosthesis users who fall more than once a yearlraat increased risk of fall-related injury,
exacerbating associated socio-economic costs.algossuggests that being able to predict
falls efficacy and subsequent falls in potentigureent fallers is imperative for timely
intervention. Although not within the scope of therent study, future research should
attempt to ascertain whether differences in fdfisacy and postural control exist between
prosthesis users who do not fall and those wharialle often. This would further refine
understanding of the relationships between postarairol and falls efficacy established by

the current study.

Study Limitations
In the current study, the two groups were well atf; meaning the effects of lower limb

amputation may have been more easily isolated. 3Miiis benefits the comparisons made in

14
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the current study, the prosthesis users had anaitfge of ages and levels of prosthetic
experience, were relatively mobile, physically eetand generally of traumatic etiology.
Less mobile prosthesis users of vascular etiolag, reduced and less varied levels of
prosthetic experience, may exhibit different batissues compared to individuals from the
current cohorf’. It is yet to be ascertained whether the relatiggssexplored in the current
study could be generalized more broadly to suctoapy or indeed a more homogenous
group, regardless of group characteristics. Finallyilar instruments to the FES-I and a
modified version of the FES-I have been used preshoto assess falls efficacy and/or
confidence in prosthesis userdHowever, the FES-I specifically, has not beelyfuhlidated
in this population and it is not conclusive whettaal FES-1 scores should be treated as
ordinal data or not. Addressing these issues sHmeilgl future goal for researchers interested

in falls efficacy in prosthesis users.

Conclusions

Results from the current study suggest that thigyafor measures of postural control to
predict falls efficacy in prosthesis users is ggstitising postural control in the backwards
direction. Decreased falls efficacy is relatedegduced magnitude, speed and accuracy of
postural movements. In a group of mobile and expeed prosthesis users of traumatic
etiology, falls efficacy is decreased but the nundidalls the same when compared to age-

and gender-matched able-bodied controls.
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Suppliers
®Hultafors AB, Hultaforsvagen 21, Hultafors, Sweden.
PNeurocom International Inc., 9570 SE Lawnfield Rthckamas, OR 97015, USA.

‘IBM, North Harbour, Portsmouth PO6 3AU, UK.

Figure Legends
Figure 1. Group mean x SD for Falls Efficacy Sdaliernational (FES-1) scores from both

the PROS (black) and CON (white) groups acrosd Bamonth study period.

Figure 2. Group mean Limits of Stability test scofer both the PROS and CON groups at
study baseline and six-month follow up. Directioabbreviations are as follows: Forward
(F), forward prosthetic (PF), prosthetic (P), baakavprosthetic (PB), backward (B),
backward intact (IB), intact (I), forward intacE{l For the CON group the right limb was

compared to the prosthetic side and left limb ®ithact side of the PROS group.
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1 Table 1. Participant characteristics.

Amputated Time Since

Gender Age Height Mass Limb Amputation Cause of.
(M/F) (years) (m) (kg) (RIL) (Years) Amputation
1 M 63 1.82 82 L 18 Trauma
2 M 42 1.81 84 L 25 Trauma
3 F 63 1.57 63 L 38 Trauma
4 M 30 1.81 66 L 10 Infection
5 M 67 1.73 94 R 24 Trauma
6 M 80 1.76 95 R 9 Trauma
7 M 50 1.78 86 R 39 Trauma
8 F 50 1.72 68 L 33 Osteosarcoma
9 M 36 1.83 88 R 17 Trauma
10 M 59 1.80 65 L 9 Trauma
11 M 48 1.82 72 L 13 Thrombosis
12 M 55 1.83 77 R 7 Trauma

PROS (F=2, M=10) 53.6 +14.0 1.77+0.07 783x114 (L=7,R=5) 20P1.6 (Trauma=9, Other=3)

CON (F=2, M=10) 53.6+13.4 1.77+0.07 81.5%105

Gender (M=Male, F=Female), Age (years), Height (Wdss (kg), Amputated limb (L=Left, R=Right), Tingnce
Amputation (years). Summary statistics presentedeasn + SD.




3 Table 2. All falls reported by participants that feom both the CON and PROS groups across themm@@th study periodBold underlined text indicates falls
4  that satisfied the definition adopted in the cursgody and which were included in statistical gses. No falls were reported by the remaining pigdnts. (-)

5 indicates that follow-up data were either not pded or provided outside of the specified timeframe.

. Month .

ID Group Basdine 5 3 4 5 6 9 12 Circumstances of Fall(s)

1 150 150 150 0 0 0 0 2 150  All ‘occupational’ (forestry)

4 0 0 0 0 0 1 0 0 0 5-M — ‘slip/trip/stumble’

5 PROS 0 0 1 0 0 0 0 1 0 2-M — ‘bed transfer’; 9-M — No explaonat

11 0 0 0 0 0 0 1 1 0 All ‘slip/trip/stumble’

12 0 0 0 1 0 4 1 - - All ‘slip/trip/stumble’

3 0 0 2 0 0 0 0 3 0 All ‘sports and physical activity
1-M, 5-M, 6-M & 12-M — all ‘slip/trip/stumble’; 2-M- ‘sports and physical

4 0 1 5 3M) 0 3 & 0 1 activity’; 3-M — ‘sports and physical activity'(nd ‘slip/trip/stumble’

5 0 0 0 3 0 1 0 0 0 3-M - ‘sp_orts an_d _ph’ysical activity’(2) and ‘slipfi/stumble’; 5-M — ‘sports
and physical activity

CON

7 1 0 0 0 0 0 0 1 0 All ‘slip/trip/stumble’

10 0 0 0 0 0 0 2 0 0 All ‘dressing’

11 0 0 1 0 0 0 0 0 0 All slip/trip/stumble

"The participant estimated number of falls that oeidue to high frequency.



7 Table 3. Pearson’s correlation (R), Linear regmes¢Y), P value, F statistic and Benjamini-Hochberg sidjd P value for LoS scores separated by group
8 (PROS, CON) and presented by independent varidb¥e&( EPE, MVL, RT, DCL) and direction (forward, daaight/prosthetic, left/intact) predicting FES-I

9 scores (dependent variable). Shaded cells indstatistically significant results.

PROS CON
Variable R R? P B-HP  Variable R R? P B-HP
MXE_Back -0.83 0.69 <0.01 F(1,8)=17.74 0.06 DCL_Back -0.82 0.67 <0.01 F(1,10)=19.80 0.02
EPE_Back -0.73 053 0.02 F(1,8)=9.15 0.16 RT_Right 047 022 0.13 F(1,10)=2.80 0.7
MVL_Back -0.70 049 003 F(1,8)=7.52 0.17 EPE_Forward -0.45 020 0.15 F(1,10)=2.49 0.7
RT_Pros -0.53 0.28 012 F(1,8)=3.10 0.47 RT_Back 044 020 0.5 F(1,10)=2.44 057
MVL_Intact -053 0.28 012 F(1,8)=3.10 0.47 DCL Forward -0.40 0.16 0.20 F(1,10)=1.93 0.57
RT_Intact 048 0.23 017 F(1,8)=0.07 0.54 EPE_Left -0.38 015 0.22 F(1,10)=1.73  0.57
MXE_ Intact -045 021 019 F(1,8)=2.06 0.54 RT_Forward 038 014 0.22 F(1,10)=1.68 0.57
EPE_Forward 0.36 0.13 0.30 F(1,8)=1.20 0.76 EPE_Right -0.38 014 0.23 F(1,10)=1.65 0.57
EPE_Pros -0.33 011 0.36 F(1,8)=0.94 0.80 MVL_Left -0.35 012 0.27 F(1,10)=1.37 0.60
MXE_Pros -0.30 0.09 041 F(1,8)=0.78 0.81 MVL_Back 030 0.09 0.34 F(1,10)=1.01 0.63
DCL_Back -0.19 0.04 061 F(1,8)=0.29 0.88 EPE_Back -0.26 0.07 042 F(1,10)=0.71  0.63
RT_Back 0.16 0.03 066 F(1,8) =021 0.88 MVL_Forward -0.25 0.06 0.44 F(1,10)=0.64 0.63
MVL_Forward -0.09 <0.01 0.80 F(1,8)=0.07  0.88 MXE_Left -0.24 0.06 045 F(1,10)=0.62 0.63
EPE_Intact -0.09 <0.01 0.80 F(1,8)=0.07  0.88 MVL_Right -0.22 0.05 049 F(1,100=0.52 0.63
DCL_Pros 0.09 <0.01 0.80 F(1,8)=0.07  0.88 RT_Left 020 0.04 054 F(1,100=0.41 0.63
MXE_Forward 0.09 <0.01 0.82 F(1,8)=0.06  0.88 MXE_Forward -0.21 0.04 052 F(1,10)=0.45 0.63
RT_Forward 0.08 <0.01 0.83 F(1,8)=0.05 0.88 MXE_Right -0.20 0.04 053 F(1,100=0.42 0.63
DCL_Intact -0.08 <0.01 0.82 F(1,8)=0.06 0.88 DCL_Left -0.13 0.02 0.68 F(1,10)=0.18 0.76
MVL_Pros 0.07 <0.01 084 F(1,8)=0.04 0.88  MXE_Back 0.07 <0.01 0.83 F(1,10)=0.05 0.87
DCL Forward 0.02 <0.01 0.96 F(1,8)<0.01  0.96 DCL_Right 0.04 <0.01 0.90 F(1,10)=0.02  0.90
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