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ABSTRACT
Importance: Foot drop impairs mobility for many children globally, causing life-long health
issues. Existing treatments are costly, custom-made, and require frequent clinical visits. A
new, low-cost, off-the-shelf splint (OrthoPed) could improve access and user experience.
Objective: To determine the feasibility of recruiting children (4—17 years) with moderate
foot drop and collecting biomechanical, clinical, and patient-reported outcomes to compare
OrthoPed with existing treatments.
Design: Single-centre cross-sectional feasibility and pilot study informing a future
randomised clinical trial.
Participants: Twelve children (target=20; mean age=10.6 £ 3.5 years; 2 females) with
moderate foot drop and prescribed orthotic support were recruited via physiotherapy.
Intervention: The new OrthoPed splint was compared against existing treatments: ankle foot
orthoses (AFOs) and Lycra socks.
Main outcome measures: Primary outcome: recruitment and retention rates. Secondary
outcomes: biomechanical and clinical gait measures, alongside useability and performance
questionnaires.
Results: Recruitment reached 22% of eligible participants (an "amber" rating for future
trials). Despite four dropouts due to treatment burden, all outcome measures were
successfully collected. Preliminarily, OrthoPed supported more natural gait mechanics than
AFOs and offered better usability and comfort than AFOs and Lycra socks, potentially
enhancing adherence.
Conclusions: Recruiting children for orthotic trials is feasible, though coordinating gait
testing with routine clinical appointments could improve future recruitment. Importantly,
low-cost orthotic devices may provide better usability, accessibility and adherence than

existing prescribed options.
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Clinical Trial Registration number: NCT05587010

Contribution of the Paper:

e The OrthoPed splint is a safe, feasible, low-cost alternative for paediatric foot drop,
balancing gait support with natural ankle mobility.

e A definitive study will addresses a critical gap in neurorehabilitation research for
children.

¢ Findings suggest OrthoPed supports more natural mechanics and preserved movement
compared to motion-restricting rigid AFOs.

e The off-the-shelf design improves patient experience through superior comfort and
footwear compatibility, likely enhancing treatment adherence.

e By eliminating bespoke fitting and frequent clinic visits, OrthoPed can reduce
healthcare costs and clinical workloads, offering a transformative global solution for

foot drop management.
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INTRODUCTION

Foot drop impairs gait and mobility in children, often leading to reduced
independence and quality of life ! and long-term development. Ankle-foot orthoses (AFOs)
are commonly prescribed to manage foot drop by supporting the ankle during gait .
However, conventional AFOs have well-recognised limitations: while they reduce
plantarflexion during the gait swing phase, they can suppress dorsiflexor muscle activity 3¢,
and restrict some movement patterns, limiting tasks such as stair climbing and floor
transitions 7. Importantly, discomfort often leads to poor adherence to AFOs &,

Lycra socks offer an alternative for moderate foot drop in children and adolescents °,
allowing for greater ankle movement than AFOs but with inconsistent gait improvements and
limited structural support '°. Additionally, both AFOs and Lycra socks typically require
bespoke fitting and multiple clinic visits, adding strain on health services and families. These
devices can also represent substantial costs, with estimates exceeding £1,800 per child
annually.

OrthoPed is a novel, low-cost, off-the-shelf elastic splint designed to prevent
plantarflexion while preserving natural ankle movement. Its lightweight, comfortable design
allows direct provision without the need for custom fitting or repeated appointments. This
device aims to offer substantial time and cost efficiencies, with potentially improved patient
experience and compliance.

Despite the clear clinical need and promising rationale, no formal studies have
evaluated the feasibility of using such a device in children and adolescents with foot drop.
Paediatric rehabilitation trials pose unique challenges !, particularly in recruitment, retention,
and collecting biomechanical outcomes in young, often medically complex participants.
Quantifying movement-related outcomes in this group also demands careful methodological

planning, given the burden of high-tech gait laboratory assessments.
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This feasibility study investigated the recruitment, retention, and safety of children
with foot drop comparing the OrthoPed splint against three conditions: barefoot, AFO, and
Lycra sock. By gathering preliminary gait data, these findings inform a future definitive trial
evaluating the clinical efficacy, acceptability, and cost-effectiveness of this novel paediatric

intervention.

METHODS
Ethical Approval:

This study was pre-registered on a clinical trials database (clinicaltrials.gov, study
number NCT05587010). Ethical approval was provided by Yorkshire and Humber —
Sheffield NHS Research Ethics Committee (reference 23/YH/0004) and the Health Research
Authority along with confirmation of no-objection from the Medicines and Healthcare
products Regulatory Agency. All participants aged < 16 years provided assent and had
written informed consent provided by a caregiver, participants aged 16-17 years provided
written informed consent.

Study Design and Participants

This single-centre cross-sectional pilot study recruited children aged 4—17 with
moderate foot drop, defined as a minimum of 5 degrees of passive dorsiflexion, were eligible.
This level of ankle mobility was required for use of the new OrthoPed splint. Patients were
identified through their physiotherapy care. Participants attended three visits: initial
measurement, university-based biomechanical gait analysis, and clinic-based clinical
measures and feedback.

Exclusion criteria included: visual impairment when corrected to not be able to see
targets when walking, unable to understand or cooperate with study protocol, health

contraindications to exercise e.g. cardiac disease, significant equinovarus / valgus,
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hypertonicity, weakness deformity, dominant toe walkers.
Intervention and Comparators

The intervention was a new low-cost, off-the-shelf splint device, the “OrthoPed
splint” worn with participants’ own footwear. Comparators included existing common
treatments for foot drop of individualised rigid ankle foot orthoses (AFO) and Lycra socks,
worn with participants own footwear. A barefoot condition was also included as a baseline.
The three support devices used in the study are shown in Figure 1.

*** FIGURE 1 NEAR HERE ***

Data Collection
Measurement and Fitting of Orthotic Supports

Participants attended an initial visit (Visit 1) at the Children’s physiotherapy gym
where they were measured for the AFO, Lycra sock and OrthoPed orthotics. Measurements
were taken by a trained orthotist or physiotherapist with experience of measuring for these
devices.
Biomechanical Data Collection

On Visit 2, participants attended the Movement Analysis and Rehabilitation Lab at
the University of ***, Participants’ mass and height were measured using a stadiometer (Seca
Ltd, Leicester, UK) and weighing scales (Seca Ltd, Leicester, UK). Fifty reflective markers
were then attached to their skin or clothing using adhesive tape by experienced clinical gait
biomechanists. Markers were attached bilaterally to 1st, 3rd and 5th metatarsal-phalangeal
joints, calcaneus, medial and lateral ankle malleoli, medial and lateral femoral condyles,
lateral to the greater trochanter, superficial to the anterior superior iliac spine, iliac crest and
posterior superior iliac spine, superior to the acromioclavicular joint, medial and lateral
humeral condyles, radial and ulnar styloid processes, four markers on the anterior shank and

anterior thigh.
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Biomechanical data were collected using an optoelectronic motion capture system
(Qualisys, 250 Hz) and Kistler force plates (1000 Hz). A lower-limb model quantified joint
angles, step characteristics, and ground reaction forces across randomised support conditions.
Participants completed five walking trials along a 6 m walkway at a self-selected speed,
without intentionally targeting the centrally located force plates. Clinical measures included
the six-minute walk test (6MWT) 2, single-leg stance '3, Timed Up and Go (TUG) 4, and
Gait Assessment and Intervention Tool (GAIT) !°, and device donning time.

Following clinical measures, participants and parents completed the Peds-QL™
Measurement Model for the Pediatric Quality of Life Inventory™ (Peds-QL) questionnaire '
and a questionnaire on device fit, comfort, and performance. A separate parent questionnaire
was distributed after data collection, seeking feedback on the new device.

Data Analysis
Biomechanical Data

A pelvis and lower-limb model in Visual 3D (HAS Motion) allowed calculation of
joint angles as relative rotations between adjacent segments. Joint angle data were exported
throughout the gait cycle. Touchdown instants were identified using a vertical force threshold
or vertical acceleration of the calcaneus marker. Step length and frequency were determined
for each step.

Outcome Measures
Feasibility

Feasibility was assessed against red/amber/green progression criteria '7 focusing on
recruitment and retention rates (Table 2). Acceptability was evaluated through participant and
parent questionnaires regarding comfort, usability, and device preference. Progression criteria
for a definitive trial were informed by local data on annual eligible patients, setting minimum

recruitment thresholds for future clinical trials. This study's progression criteria were defined
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as:

e Red: stop; intractable issues.

e Amber: amend; remediable issues, proceed with caution (e.g., adapt testing for redesign)

e Green: continue; no concerning issues threaten future trial success.

These pre-specified criteria judged future clinical trial viability within planned

timetable and budget, addressing key uncertainties or risks 7.

Data Collection Feasibility and Completeness

Completion rates for all planned assessments. Data quality and completeness (e.g.,
missing data points, any issues with data collection), practicality of using motion capture
cameras and force plate with children and young people recruited to the study, number of
trials performed to achieve the required successful trials for each condition.

Safety and Tolerability

Incidence and type of adverse events or discomfort related to the OrthoPed splint.
Reasons for early discontinuation due to adverse events.

Preliminary Clinical and Biomechanical Outcomes (to inform future sample size)

Outcome measures collected during each support condition were defined as:

e Six-minute walk test: The total walking distance covered during 6 minutes.

e The Single Leg Stance (SLS) Test: Total time from the non-balancing foot leaving the
ground until the foot touches the ground again or the arms leave the hips.

e Timed Up and Go: The time taken from the participant to stand from a chair (time started
when knees straight) to walk to a mark in the floor 3 m away, turn and walk back to the
seat and return to sitting (time ends).

e QGait Assessment and Intervention Tool: The gait score given by the clinician using the

Gait Assessment and Intervention Tool criteria

¢ Time taken to put on each device 1 handed: The time taken to complete this was recorded
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as well as whether they were able to put the device on independently or if they required
assistance.
e Sagittal plane joint angles: ankle, knee and hip joints at the times of touchdown, as well as

minimum, maximum and range of motion for each joint throughout the gait cycle.

¢ Ground Reaction Force: peak vertical ground reaction force during stance for each side of

the body.

Patient/ parent reported outcome measures

For the device questionnaire, response values were summed for Questions 1-11 about
the performance of each orthotic device to give an overall score. Scores were separately
summed for Questions 12 — 15 for the devices that were not the participants’ usual orthotic
devices. PedsQL data were scored according to the Scaling and Scoring of the Pediatric
Quality of Life Inventory guidelines. Where responses were reverse scored (0 = 100%
through to 4 = 0%) and then mean scored within each response category.
Statistical analyses

As a feasibility pilot trial, analyses were primarily descriptive. For device
questionnaire data, ordinal data were analysed using Friedman’s ANOVA to compare for
differences between support conditions. For conditions showing a significant effect (p<0.05),

post-hoc pairwise Friedman’s comparisons were conducted.

RESULTS
Feasibility

Recruitment took place October 2023 - March 2024 and was stopped due to the
funding award end date. Participant demographics are displayed in Table 1. Twelve children
initially consented; eight completed the trial. Recruitment was 22% ("Amber"), largely due to

the travel burden for medically complex oncology participants. However, retention was 100%
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("Green"), and no adverse events occurred. All planned clinical and biomechanical data were
successfully collected for all but the youngest participant (5-9 Years old), for whom fewer
gait trials were collected due to difficulty following the protocol instructions.
*** TABLE 1 NEAR HERE ***
*** TABLE 2 NEAR HERE ***
Acceptability and Useability

Device questionnaire responses (median and inter-quartile range) are in Table 3.
OrthoPed and Lycra socks scored significantly higher than AFOs for comfort and shoe
compatibility. Parents rated OrthoPed highly for its discrete design and perceived walking
benefits, with 5/6 reporting their child was "likely" to wear it frequently. While one-handed
donning was difficult across all devices, OrthoPed was rated easier to use than the Lycra
sock.

*** TABLE 3 NEAR HERE***

Feedback on the OrthoPed splint from six parents is included in Table 4. Most
participants were ‘quite likely’ or ‘very likely’ to wear the splint frequently. Identified
practical benefits include wider shoe compatibility and a discrete design allowing other
clothing to be worn. Only two responses indicated that the user was able to put the device on
themselves one-handed, yet most parents found it ‘very easy’ or ‘quite easy’ to put on and
take off the splint. Five parents perceived a walking benefit when using the OrthoPed splint
compared to walking barefoot.

*** TABLE 4 NEAR HERE***
Preliminary Clinical Outcome Measures
Group outcomes for clinical gait tests are shown in Table 5. OrthoPed yielded the

highest mean distance in the 6MWT, while AFOs performed worst in both 6MWT and TUG.

AFOs provided the highest stability in balance tests. However, variability between

10
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participants within each condition was large compared to the group mean differences across
all tests. No harms were detected in clinical outcome measures
*** TABLE 5 NEAR HERE ***
Preliminary Biomechanical Outcome Measures

Tables 6 and 7 contain step characteristics and ground reaction force results and joint
angle data for affected sides, respectively. OrthoPed and Lycra socks allowed significantly
more ankle range of motion and plantarflexion than the AFO, which restricted movement
most severely. Ground reaction force data, were similar across all support conditions, within
4% and 8% bodyweight for affected and non-affected limbs, respectively. Peak force values
were more consistent for OrthoPed and Lycra sock conditions (lower SD) than for barefoot
and AFO.

*** TABLE 6 NEAR HERE***
*** TABLE 7 NEAR HERE***

PedsQL questionnaire responses from children with foot drop and their parents,
revealing the condition's wide-ranging impact. Physical functioning showed the highest
impact, with all median scores for orthotic users being <54%. Individual scores also indicated
significant impact on emotional, social, and school functioning. Family impact was generally
lower, but some scores highlighted an influence on physical and emotional functioning,

communication, worry, daily activities, and family relationships due to living with someone

with foot drop.

DISCUSSION
This is the first study to evaluate the feasibility and acceptability of OrthoPed, a
novel, market-approved, low-cost paediatric foot drop device. Our results demonstrate strong

support for the device among children, parents, and clinicians, highlighting its comfort,

11
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usability, and promising impact on gait outcomes.

The study showed 100% retention and high acceptability of procedures. Although
recruitment fell below target (22%) due to the travel burden on medically complex oncology
and neurology patients, these insights are critical for future trial design. Embedding outcome
collection within routine clinical care, such as oncology or orthotics clinics, would likely
enhance accessibility and participation.

OrthoPed was well-tolerated with no adverse events. While biomechanical data were
successfully collected across all conditions, concentration difficulties in younger participants
suggest that future trials should reduce the number of repetitions per condition to minimise
fatigue.

Functionally, OrthoPed demonstrated superior performance in the 6 MWT and strong
GAIT scores while maintaining ankle movement closer to natural patterns than the AFO.
Unlike rigid AFOs, which restricted ankle motion and scored poorly for comfort and shoe
compatibility similarly to previous studies '¥2°, OrthoPed’s flexible design enhanced wearer
satisfaction. Conversely, while Lycra socks allowed movement, they showed high variability
in performance and were rated poorly for usability, particularly regarding ease of donning for
younger children, reflective of previous studies 2!

OrthoPed combined the strengths of both comparators: a balance of support and
mobility, strong functional performance, and the highest overall user satisfaction. Parents and
children consistently preferred OrthoPed for its comfort, aesthetics, and ease of use, factors
known to directly influence paediatric orthotic adherence ?2. Notably, all parents perceived
improvements in their child's walking.

The immediate availability and low cost of OrthoPed present a significant opportunity
to reduce health service expenditure and clinical workload by eliminating bespoke moulding

and multiple fitting appointments. These features make it particularly promising for lower-

12
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resource settings or periods of high clinical demand.

Given these results, a multi-centre trial is now required to evaluate long-term clinical
efficacy and cost-effectiveness. Such a trial should include longitudinal follow-up and health
economic evaluations to determine if these preliminary functional gains translate to sustained
system-level outcomes.

Limitations

As a feasibility trial, this study was not powered to detect definitive statistical
differences. The single-site design and small, heterogeneous sample limited subgroup
analysis. Additionally, the protocol was demanding for younger participants, and short-term
adaptation may have influenced comparisons. Future research should simplify protocols and
incorporate longitudinal follow-up to evaluate sustained use in daily life.

Conclusion

This study provides evidence that the OrthoPed splint is a safe, feasible, and highly
acceptable intervention for paediatric foot drop. While recruitment was challenged by travel
burdens, high compliance and positive user feedback support the viability of larger trials

within standard care pathways. As a market-ready, adaptable solution, OrthoPed has the

potential to reshape neurorehabilitation device provision globally.

Ethical Approval: Ethical approval for this study was provided by Yorkshire & The Humber
- Sheffield Research Ethics Committee, REC number: 23/YH/0004. The study was approved
by the Health Research Authority along with confirmation of no objection from the Medicines
and Healthcare Products Regulatory Agency. Parental consent and participant assent was
provided for each participant prior to data being collected.

Funding: This study was funded by a Biomedical Catalyst Feasibility and Primer award

(Innovate UK, UK Research and Innovation), grant number: 10025587
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Tables

Table 1: Participant demographics.

Description Value
Participants 8
Pathologies causing footdrop Cerebral palsy n =7
Talipesn=1
Age (years) 10.6 (3.5)
range: 6 — 16
Sex (n M/F) 6/2
Height (m) 1.408 (0.190)
Mass (kg) 34.9 (12.2)
BMI (kg-m?) 17.1 (2.19)
Ethnicity (n, %)
White British 7 (88%)
Asian British 1 (12%)

Values are means (standard deviations) unless otherwise stated. N.B. BMI = body mass index; f = females; m = male.
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Table 2. Feasibility results of recruiting and retaining participants to the study against pre-

defined trial progression criteria.

Number of
Participants Percentage
Total children in South East Hampshire caseloads 1136
Chl}dren whose information about foot drop was 556 49%
available
Number of
Participants Percentage
o0
Of those with data available, children with foot 13% of those
dro 74 with data
P available
Of those with foot drop, children eligible for the 74% of those
55 .
study with foot drop

Participants who were invited to take part and

o
initially consented to be measured for splints (> 12 22% of those

60% green, 20-59% amber, < 20% red) eligible ( )
Total participants who withdrew before first data 4
collection visit
Percentage of
Number of those consented
Participants for the study
Total participants who completed first data ]
collection visit
Total participants who completed all stages of the 2 100% (Green)

trial (> 85% green, 70-84% amber, < 70% red)
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Table 3. Median (IQR) responses to the device questionnaire, answered for each orthotic

support condition. Responses available for each question were 1 = Completely disagree, 2 =

Somewhat disagree, 3 = Neutral, 4 = Somewhat agree, 5 = Completely agree. Shaded cells

indicate a significant difference with superscript letters showing which conditions the value is

significantly different to.

AFO Lycra sock OrthoPed
1. Overall, the device is easy touse  4.00 (0.75) 3.00 (1.75)© 5.00 (1.75) &
2. Overall, the device is simple to use  4.00 (0.75) 3.00 (2.00) 4.50 (2.75)
3. The device is easy to put on with 1.00 (2.50) 1.00 (0.00) 1.00 (0.75)
one hand
4. The device can be easily worn with  3.00 (1.50) X©  5.00 (0.00) A 5.00 (0.00) A
shoes
5. The device is comfortable in 2.50(2.75)%°  5.00 (2.00)4 5.00 (1.00) A
general
6. The device is comfortable when 1.50(3.25)%© 5.00(1.75)4  4.50 (1.00) A

walking

7. It is easy to remove the device

5.00 (0.00) 1O

2.00 (1.50) A©

3.50 (1.00) AL

8. I feel confident in my ability to use 4.00 (1.75) 4.00 (0.75) 5.00 (2.75)
the device

9. It is easier to walk when wearing 2.00 (3.50)  4.00 (1.50)4  4.50(1.75)
the device

10. I can walk faster when wearing 1.50 (3.75)© 4.00 (2.75)4  5.00(1.50)4
the device

11. T feel more stable walking when 3.00 (3.50) 3.50 (2.75) 4.50 (2.75)
wearing the device

12. T find the device easier to put on 3.00 (4.00) 1.00 (0.50) 2.00 (3.50)
than my usual orthotic support

13. I find the device more 3.00(3.50) 5.00 (3.00) 5.00 (2.50)
comfortable than my usual orthotic

support

14. 1 prefer the support of the device 3.00 (4.00) 3.00 (3.50) 5.00 (2.50)
compared with my usual orthotic

support

15. T prefer the fit of the device 2.00 (4.00) 3.00 (3.50) 5.00 (2.50)

compared with my wusual orthotic
support
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Table 4. Parent feedback on use of the OrthoPed splint.

Response

Parent 1

Parent 2

Parent 3

Parent 4

Parent 5

Parent 6

Please select the age

of the study

participant

10-16

5-9

10-16

10-16

10-16

5-9

Is the study

participant able to

put on their own

shoes?

Yes - velcro only

Yes - velcro only

Yes - laced or

velcro

Yes - velcro only

Yes - laced or

velcro

Yes - velcro only

If yes, was the user

able to put the splint

on without

assistance?

No

Yes

Yes

Yes

Was there any

discomfort while

wearing the splint?

Yes - pulling

Yes - pulling,
rubbing, redness,

digging in

No, Splint was good to
start with but now

causing blisters

Based on the comfort

of the splint, how
likely would the

study participant be

to wear it frequently?

Quite likely

Very likely

Very likely

Very unlikely

Very likely

Not sure

Based on the
appearance of the

splint, how likely

Very likely

Very likely

Very likely

Very unlikely

Very likely

Quite likely
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would the study
participant be to

wear it frequently?

Please briefly explain
your answer to the

previous question

Probably just needs more time
wearing the splint to get used to
the pulling sensation. The splint
would also mean he would have
more choice of shoes to wear and
wear shoes like his friends,

rather than trying to find shoes

that the orthotics fit in.

Not overly big or in
your face so she would
be happy to wear daily
unlike a typical splint
which stops her
wearing a lot of

outfits/ shoes

It feels more
comfortable and
doesn’t rub or

cause blisters

Because of the
rubbing it can be a
risk to him due to

his diabetes

Felt comfortable

and look discreet

Splint was fairly
comfy to start with but
uncomfortable now,
might not be fitting

properly now

How easy was it to Quite easy Very easy Quite easy Neither easy nor Very easy Very easy

put the splint on and difficult

take it off?

If applicable, was the  No, they were not able to put it Yes, with difficulty No, they were not  No, they were not Yes, with No, they were not able
participant able to on one-handed able to put it on able to put it on difficulty to put it on one-handed

put the splint on one-

handed?

one-handed

one-handed

Do you feel the splint
helped the study
participant to walk

more easily?

Yes, compared to both barefoot

and using a different product

Yes, compared to

barefoot

Yes, compared to

barefoot

No, there was no

improvement

Yes, compared to
both barefoot and
using a different

product

Yes, compared to
using a different

product

Please provide any
other comments or

feedback

Had some problems
putting on splint
herself but with
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practice would be easy
to do. Also she found
it a lot more
comfortable than her

usual splint
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Table 5. Mean (SD) clinical gait measures.

Barefoot AFO Lycra sock OrthoPed
Six-minute walk (m) 363 (70) 7.2 (1.5) 7.2 (1.5) 20.6 (11.2)
Single leg balance (s) 309 (123) 11.6 (6.8) 11.6 (6.7) 15.4 (7.9)
Timed up and go (s) 332 (162) 7.0 (2.0) 7.0 (2.0) 19.4 (12.6)
GAIT (lowest score 401 (71) 7.1(2.2) 7.1(2.2) 17.4 (12.0)

favoured)

Note: AFO = ankle foot orthosis; GAIT = Gait Assessment and Intervention Tool.
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Table 6. Mean (SD) step length (SL), step frequency (SF) and step velocity (SV) for steps from

affected foot to non-affected foot ground contact (A-NA) and steps from non-affected foot to

affected foot ground contact (NA-A) and peak vertical ground reaction force (vGRF) for

ground contact phases of the affected (A) and non-affected (NA) sides.

Test condition Barefoot AFO Lycra sock OrthoPed
0.54 0.54 0.50 0.52
A-NA (0.08) (0.19) (0.03) (0.18)
SL (m)
NAA 0.50 0.55 0.53 0.57
(0.04) (0.13) (0.09) (0.14)
124 120 128 125
SF (H2) A-NA (16) (17) (16) (17)
NAA 18 105 114 101
- (15) (23) (12) (18)
1.03 1.01 111 1.10
SV (mfs)  All steps (0.16) (0.34) 0.21) (0.24)
R 138 138 139 135
VGRF (26) (36) (22) (17)
(BW) A 136 132 134 140
(26) (30) (17) 20)

Table 7. Mean (SD) sagittal plane joint angle data for the ankle, knee, hip and elbow joints of

the affected side. Shaded cells indicate a difference between conditions at least as large as the

standard deviation for those conditions, with superscript letters showing which conditions the

value is different to. Larger positive values indicate greater hip and knee flexion and ankle

dorsiflexion (0° = full extension).

Measure Joint Barefoot AFO Lycra sock OrthoPed
61 70 LO 60 A 64 A
Ankle
Touchdown 0 © © ®
wee Ko (8) (8) (8) (8)
Hip 41 44 39 41
©) (720 (9)A (6)A
48 64 42 53
Ankle
(13) (6) (3 (7)
77 76 80 78
i K
Peak f;lexmn nee (8) (14) (10) (12)
) i 5 2 4 5
P (8) (12) 7) (8)
Elbow 120 113 126 116
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(23) (35) (20) (35)
85 &3 &5 87
Ankle ) ) ®) 7
4 6 6 3
cion O ® © 0
" . 5 5 5 5
©) Hip (11) ) (7 (10)
Elbow 154 146 157 156
(18) (29) (14) (19)
amge 0 BT ) o
Rrir;%i?)g ' Knee 72 70 71 73
) (12) (20) (18) (22)
Hi 57 53 54 56
P (10) (13) (11) (15)

26


https://doi.org/10.64898/2026.05.07.26352389
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.05.07.26352389; this version posted May 15, 2026. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in
perpetuity.
It is made available under a CC-BY 4.0 International license .

FIGURES

(a) (b) (c)

Figure 1: Existing orthotic devices: AFO (a) and Lycra sock (b); the new OrthoPed splint (c).
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