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Abstract
Aims

There is an overall lack of affordable and accessible o�oading modalities for diabetic foot ulceration.
The Mandakini is a cheap o�oading device made-up of gloves. This study aims to investigate its
effectiveness in reducing plantar pressures compared to 7mm semi-compressed felt (SCF) and barefoot
walking.

Materials and methods

Plantar pressures of 30 healthy staff from a local hospital in Singapore were captured under three
o�oading conditions – the Mandakini, SCF and barefoot walking (control). Peak pressure (PP), pressure-
time integral (PTI) and contact time (CT) at the 1st metatarsal and its surrounding regions were analysed.
Participants rated their comfort levels in each condition on a visual analogue scale from 1 to 10.

Results

Statistically signi�cant reductions in PP and PTI of 43 ± 12 kPa (14%) and 14 ± 4 kPa.s (16%)
respectively were observed at the 1st metatarsal with the Mandakini compared to control (p=0.001,
p=0.002). Reductions were however signi�cantly lower than SCF which reduced PP and PTI by 83 ± 11
kPa (28%) and 28 ± 3 kPa.s (33%) respectively compared to control (p<0.001, p<0.001). No statistically
signi�cant difference in CT was observed with the Mandakini compared to control (p=0.499). Comfort
levels were not signi�cantly different between the Mandakini and SCF with means 5.7 ± 1.8 and 6.2 ± 2.1
respectively (p=0.257).  

Conclusion

This study highlights the Mandakini’s potential in providing cost-effective o�oading through pressure
redistribution. Nonetheless, in barefoot conditions, SCF should remain the preferred modality. Future
pressure studies on patients with diabetes will provide better representations of the Mandakini’s
effectiveness on the target population.

Background
O�oading is a key strategy in the management of diabetic foot ulceration (DFU) 1, but unique cultural
factors and resource limitations make it exceptionally challenging in Asia. Donning of indoor footwear is
not a cultural norm in Asia 2 and can be attributed to religious and environmental factors 3. Muslims
remove their footwear and wash their feet before entering sacred sites and during prayer. Hindus take off
their footwear before entering temples and on pilgrimages as a sign of respect and humility to their gods.
Hot and humid climates make donning of indoor footwear unpalatable while affordability presents a
major barrier for patients in underdeveloped countries 4. As such, o�oading modalities like total contact
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casting, removable walkers, therapeutic footwear, and total contact insoles, largely developed in Northern
America and Europe, are less practical.

Nevertheless, despite greater sociocultural acceptance, adherence to therapeutic footwear in Western
countries is also surprisingly low 5–7. This can be attributed to the absence of pain perception 8, postural
instability 9 and view that the home environment is safe 10. Hence, despite lower plantar pressure
reduction e�cacy 11, removable padding such as semi-compressed felt remains the most commonly
used o�oading modality 3.

Semi-compressed felt (SCF) is advantageous as it is lightweight and unobtrusive compared to bulkier
o�oading devices which may affect patients’ daily activities. It can be shaped quickly and customised to
the patients’ foot size and wound location. SCF o�oading allows for frequent dressing reviews and thus
can be used in the presence of infection and PVD. Crucially, it can be directly adhered to the foot and thus
employed in barefoot conditions. As such, SCF was chosen as a comparator in this study to allow for
clinically meaningful comparisons to be made with the Mandakini.

Nonetheless, SCF is expensive and less readily available in developing countries and rural settings. A 10 x
10 cm piece of 7mm SCF (Hapla, Algeos, UK) costs approximately £2.50 and will need weekly
replacements to maintain the same e�cacy 12, 13. This presents a signi�cant cost burden for patients in
countries who pay for healthcare expenses out of their own pockets. In Singapore, although patients may
receive government subsidies, patients still bear the bulk of the cost for their care, and this may in�uence
their acceptance of expensive o�oading. Treatments as such are less accessible, putting such patients
at-risk of more severe complications such as infection and amputation 14.

Globally, the extended use of expensive materials adds to the growing �nancial burden of wound care
across countries. The mean weekly cost of managing DFU in the United Kingdom’s National Health
Service stands at £208 a week 15. There is a need for the innovation of more cost-effective o�oading
modalities.

In 2007, Dr Sunil V. Kari from India developed the Mandakini, a novel o�oading device made of rolled-up
gloves 16. Designed to act like a soft air cushion, it is adhered proximal to the wound site to redistribute
pressure away from the area. The device is cheap, easy-to-make and readily accepted by patients 17 and
has thus been gaining traction amongst clinicians in South Asia 18.

The Mandakini is an extremely cost-effective and versatile o�oading device. It is the only o�oading
device that can be fabricated from easily available materials with no specialised training required.
Costing less than £0.72, it is the cheapest o�oading modality and thus can be employed even under
resource constrains 19. Moreover, the device’s thickness and size can be customised based on the
patients’ weight, foot size and wound by modifying the number of gloves used when fabricating the
device. As such, it has been indicated for o�oading ulcerations located on any aspect of the foot 20.
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Clinical studies have reported signi�cantly better wound healing 21 and tissue quality 17, 19, 22 outcomes
with the Mandakini when compared with conventional gauze dressings. Yet, weak methodologies and
high degrees of bias limit the generalisability of these studies. The use of subjective outcome measures
was the most common issue. Assessors visually judged the proportion of tissue that was granulating,
sloughy and necrotic 19, 21, 23. This method of assessment system has neither been validated nor
demonstrated reliability. Moreover, observed tissue quality is highly dependent on clinician-performed
debridement as granulation can be easily masked by necrosis and slough without su�cient debridement.
Clinicians were also not blinded to the treatment groups, adding to the issue of con�rmation bias.

Unlike clinical trials, pressure studies contain low risks of bias as objective equipment are used in
assessing the e�cacy of o�oading modalities. Peak pressure (PP), the highest plantar pressure at a
region of the foot, is the most commonly used measure for the evaluation of o�oading devices 24, while
pressure-time integral (PTI) re�ects the additional component of duration which is postulated to also
contribute to tissue damage 25, 26. The main goal of o�oading is to reduce plantar pressures to improve
wound healing 11, 27.

To date, however, the mechanical effect of the Mandakini on plantar pressures and its o�oading
mechanism has not been studied. As such, this study aims to investigate the effectiveness of the
Mandakini in reducing peak pressure and pressure-time integral at the 1st metatarsal compared to 7mm
SCF and barefoot conditions. The 1st metatarsal was chosen as the region of interest because it is the
most common site of DFU 28, 29 and region of the foot with the highest PP in patients with diabetes 29, 30.
Healthy participants were recruited instead of patients with diabetes to minimise risk to vulnerable patient
groups during the COVID-19 pandemic and iron out study protocols before embarking on future patient
population studies.

Methods

Subjects
Ethics approval

was obtained from the University of Brighton’s Faculty of Health Research Ethics and Governance
Committee (FHREGC) and Singapore’s National Healthcare Group Domain Speci�c Review Board
(NHGDSRB). A sample size of 26 was calculated based on an 80% probability of detecting a clinically
meaningful difference between interventions of 30 kPa (standard deviation 50 kPA at alpha level 0.05).
As there is no optimal threshold for ulceration 27, this was determined based on a pilot trial. The
researchers ensured participants met the study criteria before inclusion (Table 1). All subjects provided
consent prior to entering the study.
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Table 1
Recruitment criteria

Inclusion criteria Exclusion criteria

-21 to 80 years of age

-Able to provide informed consent

-Able to walk 5m independently
without any aids

Any of the below conditions which may affect participants’
ability to walk normally:

-Past medical or surgical history

-Medication

-Symptomatic pathology or pain

-Self-reported pregnancy

Pressure Measurement
A within-subject, repeated measures approach was used. Pressure measurements were taken with the
emed® M (Novel GmbH, Germany) pressure plate of dimensions 39.5 × 24.0 × 1.9 cm. The system has a
4 sensors/cm2 resolution and a sampling frequency of 50 Hz deemed su�cient for walking gait analysis
31. High-density foam pieces were used to level the platform and form a 5m-long walkway. Prior to each
trial, participants were given time for familiarisation with the walkway. 2 pairs of infrared light timing
gates (TC-System, Brower® Timing Systems, Draper, Utah) were used to monitor subject’s walking speed.
1 pair was placed at the start and 1 pair was placed at the end of the walkway. Participants walked at a
self-selected pace to re�ect real-life. Any timings which deviated by ± 20% were excluded to avoid
confounding the pressure readings 32.

Dynamic foot pressures were taken in three different conditions:

1. Man: adapted Mandakini o�oading device
2. SCF: 7mm semi-compressed felt
3. Bare: Barefoot control

The order of data collection was randomized using an online number generator
(https://www.random.org/) to remove the effects of systematic variation. To minimise the effects of gait
variability, the experimental devices were only tested on the dominant foot of participants 33. Using the
two-step gait initiation protocol, 5 readings were taken per experimental condition 34.

At the end of each trial, participants were also asked to score their comfort levels on a visual analogue
scale from 1 to 10, with 10 being very comfortable. Participants who scored comfort levels below 5 were
asked to mark out on the region of the foot where they felt the most discomfort.

Mandakini device
To standardise, all devices were made with three medium-size Dermagrip® Ultra Nitrile (WRP, Sepang,
Malaysia) gloves (video demonstration: https://youtu.be/i9BuLnQXb1Q). Adaptations were made from Dr
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Sunil Kani’s original fabrication method 35 to allow more air to be retained within the gloves, with the aim
of improving elasticity and shock-absorption. Each Mandakini was approximately 6.5 x 5.0 x 1.0 cm in
size and adhered proximal to the 1st metatarsal using micropore tape (Fig. 1).

Felt condition
7mm SCF was cut according to the size of the participant’s forefoot, extending to the mid-arch. The edges
of the felt were bevelled and a cut-out was made at the 1st MPJ (Fig. 2).

Data analysis
An automated mask was applied using the emed1/E software (version 23.1.14e). The 1st MPJ was the
primary region studied while proximal regions were identi�ed to evaluate the effects of each device on its
surrounding. Plantar pressures at the lesser digits and heel were not included in the analysis as they were
postulated to be less affected by the devices. The data was statistically analysed using SPSS (version
26.0, SPSS, Inc, Armonk, NY, USA).

The Shapiro-Wilk test for normality con�rmed that the data follows a log-normal distribution. However, 3
outliers in PP were detected and attributed to 1) an error in the automated mask function 2) participant’s
targeting of the pressure plate 3) a piece of dirt adhered to the participant’s foot (detailed in appendix 7).
Outlier 1 was manually corrected while outliers 2 and 3 were omitted from the analysis. Repeated
measures analysis of variance (ANOVA) with post hoc Bonferroni paired wise comparison was used to
test for any statistical signi�cance at the 95% con�dence level. Mauchly’s test showed that the
assumption of sphericity was not violated for PP, PTI, and CT. The Shapiro-Wilk test con�rms that the
scores on comfort levels are normally distributed. A paired sample T-test was used to test for any
statistically signi�cant difference in reported comfort levels between the Mandakini o�oading device and
SCF.

Results
There were 14 male and 16 female participants with a mean age of 39 ± 12 (24–67), height 164.9 ± 
7.7cm (148.0–184.0), weight 64.8 ± 10.1kg (47.3–91.9) and foot length 24.9 ± 1.40 cm (23.0–28.6).
Participants in this study generally had a normal foot type, with an average foot posture index (FPI) of
4.3 ± 2.7.(0.5–10.0) and were dominant on the right foot.

The mean baseline PP and PTI at the 1st metatarsal were 315 ± 144 kPa and 88 ± 38 kPa.s respectively
(see Table 2). Repeated ANOVA detected signi�cant differences in PP, PTI and CT across the Mandakini,
SCF and barefoot conditions at the 1st metatarsal.
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Table 2
Mean PP, PTI and CT in Mandakini, SCF and barefoot conditions

    PP (kPa) PTI (kPa.s) CT/ms

1st met Man 272 ± 113 73 ± 30 559 ± 53

SCF 227 ± 122 59 ± 30 522 ± 67

  Bare 315 ± 144 88 ± 38 549 ± 57

2nd met Man 546 ± 196 131 ± 36 571 ± 48

SCF 586 ± 171 151 ± 40 584 ± 51

  Bare 566 ± 177 144 ± 36 582 ± 54

3rd met Man 481 ± 133 126 ± 27 593 ± 52

SCF 470 ± 98 130 ± 29 598 ± 55

  Bare 443 ± 115 121 ± 29 581 ± 50

4th met Man 278 ± 77 78 ± 21 579 ± 54

SCF 262 ± 67 82 ± 21 599 ± 55

  Bare 275 ± 84 80 ± 22 574 ± 50

5th met Man 264 ± 214 65 ± 37 532 ± 60

SCF 187 ± 110 58 ± 27 557 ± 61

Bare 284 ± 214 72 ± 42 526 ± 62

Hallux Man 450 ± 167 99 ± 34 472 ± 100

SCF 514 ± 188 111 ± 38 465 ± 102

Bare 504 ± 220 115 ± 51 491 ± 95

2nd digit Man 470 ± 167 99 ± 34 472 ± 100

SCF 514 ± 188 111 ± 38 464 ± 102

Values are mean ± standard deviation (SD) unless otherwise indicated. PP: Peak pressure, PTI:
Pressure-time integral, CT: Contact Time, Met: metatarsal, Man: Mandakini, SCF: semi-compressed
felt, Bare: barefoot

Bonferroni-adjusted pairwise comparisons showed statistically signi�cant reductions in PP and PTI
of 43 ± 12 kPa (14%) and 14 ± 4 kPa.s (16%) respectively with the Mandakini compared to barefoot
conditions (p = 0.001, p = 0.002) (Fig. 4). Similarly, with SCF, there was a signi�cant 83 ± 11 kPa (28%)
and 28 ± 3 kPa.s (33%) reduction in PP and PTI respectively compared to barefoot control (p < 0.001,
p < 0.001). The reduction in PP and PTI at the 1st metatarsal were however found to be signi�cantly
lower with the Mandakini when compared with SCF (p < 0.001, p < 0.001). No statistically signi�cant
difference in CT was observed with the Mandakini when compared to barefoot walking (p = 0.499).
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    PP (kPa) PTI (kPa.s) CT/ms

Bare 504 ± 220 115 ± 51 491 ± 95

Midfoot Man 168 ± 54 51 ± 17 450 ± 60

SCF 149 ± 38 46 ± 13 469 ± 61

Bare 140 ± 33 40 ± 11 422 ± 59

Values are mean ± standard deviation (SD) unless otherwise indicated. PP: Peak pressure, PTI:
Pressure-time integral, CT: Contact Time, Met: metatarsal, Man: Mandakini, SCF: semi-compressed
felt, Bare: barefoot

Bonferroni-adjusted pairwise comparisons showed statistically signi�cant reductions in PP and PTI
of 43 ± 12 kPa (14%) and 14 ± 4 kPa.s (16%) respectively with the Mandakini compared to barefoot
conditions (p = 0.001, p = 0.002) (Fig. 4). Similarly, with SCF, there was a signi�cant 83 ± 11 kPa (28%)
and 28 ± 3 kPa.s (33%) reduction in PP and PTI respectively compared to barefoot control (p < 0.001,
p < 0.001). The reduction in PP and PTI at the 1st metatarsal were however found to be signi�cantly
lower with the Mandakini when compared with SCF (p < 0.001, p < 0.001). No statistically signi�cant
difference in CT was observed with the Mandakini when compared to barefoot walking (p = 0.499).

As detailed in Table 3, no signi�cant difference in PP was detected at the 2nd metatarsal in both
conditions compared to barefoot walking (p > 0.05). However, a signi�cant 9% decrease in PTI was noted
with the Mandakini (p < 0.001) and a non-signi�cant increase of 5% was seen with SCF (p > 0.05). A
signi�cant 6% and 7% increase in PP and PTI respectively were observed at the 3rd metatarsal with SCF
(p = 0.04, 0.01).
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Table 3
PP and PTI comparisons between Man/bare, SCF/bare conditions

    PP PTI

    Mean diff
(kPa)

%
difference

p-
value

Mean diff
(kPa.s)

%
difference

p-
value

1st met Man/bare -43 -14 0.001 -14 -16 0.002

SCF/bare -83 -28 < 
0.001

-28 -32 < 
0.001

2nd
met

Man/bare -20 -4 0.139 -14 -9 1.000

SCF/bare 21 4 1.000 7 5 0.043

3rd met Man/bare -38 -9 0.094 -4 -5 0.317

SCF/bare 28 6 0.040 7 9 0.012

4th met Man/bare 1 0 1.000 -3 -3 0.538

SCF/bare -14 -5 1.000 -1 -2 0.590

5th met Man/bare -24 -9 0.274 -7 -10 0.458

SCF/bare -96 -34 0.020 -14 -19 0.378

Hallux Man/bare -34 -7 0.915 -17 -14 0.018

SCF/bare 7 1 0.477 5 4 1.000

2nd
digit

Man/bare -10 -5 1.000 -1 -2 1.000

SCF/bare 33 17 0.004 6 14 0.022

Midfoot Man/bare 28 20 0.001 11 28 1.000

SCF/bare 10 7 0.060 6 16 0.022

*Numbers in bold indicate statistical signi�cance
Values are mean ± standard deviation (SD) unless otherwise indicated. PP: Peak pressure, PTI: Pressure-
time integral, CT: Contact Time, Met: metatarsal, Man: Mandakini, SCF: semi-compressed felt, Bare:
barefoot

At the midfoot region, PP (20%) and PTI increased signi�cantly by 20% and 28% respectively with the
Mandakini (p=0.001, p<0.001) (Table 3). Contact time also signi�cantly increased at the midfoot
(p=0.006). Pressure captures from all participants were consistent in demonstrating that contact area at
the medial mid-foot increased with the use of the Mandakini (Figure4).

A: Barefoot B: Mandakini
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Participants reported mean comfort levels of 5.7 ± 2.1 (Man) and 6.2 ± 1.8 (SCF). There was no
statistically signi�cant difference in comfort levels between both devices (p = 0.257). Four participants
complained of discomfort at the medial midfoot region where the Mandakini was adhered. 3 participants
complained of 2nd metatarsal discomfort with SCF.

Discussion
To our knowledge, this is the �rst pressure measurement study of the Mandakini device. The study aimed
to investigate the Mandakini’s effectiveness in reducing peak pressure and pressure-time integral
compared to SCF and barefoot walking.

Our �ndings demonstrate that the Mandakini reduces PP and PTI at the 1st metatarsal by 43kPa ± 12 kPa
(14%) and 14 ± 4 kPa.s (16%) respectively compared to barefoot conditions. This highlights the potential
of the Mandakini as an o�oading modality for DFU. Nevertheless, the study also found that these
reductions were signi�cantly lower than SCF which reduced PP and PTI by 83 ± 11 kPa (28%) and 28 ± 3
kPa.s (33%) respectively compared to barefoot walking.

From the study, inferences can be made on the Mandakini’s o�oading mechanism. While PP and PTI at
the 1st metatarsal decreased, PP and PTI at the midfoot both increased signi�cantly by 20% and 28%
respectively. Contact area at the midfoot and 1st metatarsal shaft where the device was adhered also
increased in all participants, suggesting that pressure was redistributed away from the 1st metatarsal
head to these regions. This mechanism is consistent with other o�oading modalities like total contact
insoles 36 and metatarsal pads 37.

Despite the increase in plantar pressures where the device was adhered, there has been no report of
iatrogenic complications with the Mandakini to date 17, 19, 21–23, 38. This may be because plantar
pressures at the midfoot are generally low at baseline (PP: 140 ± 62 kPa, PTI: 39 ± 16 kPa.s). Furthermore,
plantar pressures reported in this study were between the Mandakini and ground rather than the skin and
Mandakini. Hence, the actual pressures acting on the foot may be lower than what was found in this
study and can be more accurately quanti�ed using pressure measurement transducers 39.

Nevertheless, clinicians should still take note of other factors which can cause iatrogenic injury. Apart
from vertical forces, horizontal shearing can also lead to skin breakdown 40, 41. This was not evaluated in
this study due to the inaccessibility and di�culty in acquiring a force plate for experimentation. Secure
adhesion of the Mandakini is imperative, to minimise shear and drift when patients are walking.
Maceration from an exudative ulcer or wet dressing could also result in periwound breakdown. This has
not been reported in any previous clinical trials to date, likely because most studies were conducted in the
inpatient setting where staff could offer close supervision 19, 22, 23, 38, while patients involved in outpatient
studies received daily dressing changes 17, 21. Clinicians should thus exercise caution when using the
Mandakini with further studies warranted.
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Although SCF may demonstrate greater effectiveness in lowering plantar pressures at the 1st metatarsal
than the Mandakini, it may potentially be associated with more complications. In this study, the use of
SCF increased PP and PTI by 21 kPa (4%) and 7 kPa.s (5%) respectively at the 2nd metatarsal. This is
consistent with another pressure study that found increased PP at the lesser metatarsal 39. Although not
statistically signi�cant, this may be clinically important for patients with diabetes, especially patients with
sensor neuropathy, compromised skin integrity and high baseline PP.

Contrastingly, when the Mandakini device was applied, PTI was reduced at the 2nd met by 9% and hallux
by 14%. As found in this study, these are the two sites of the foot with the highest barefoot pressures.
Thus, future pressure studies on patients with diabetes, as well as clinician trials, are warranted to
investigate the potential of the Mandakini as a safer alternative. Meanwhile, clinicians should continue to
exercise caution when using SCF, ensuring timely reviews and close monitoring 39, 42.

The International Working Group on the Diabetic Foot recommends that o�oading should minimally
provide a 30% reduction in PP compared to patients’ usual footwear 1. The 14% PP reduction with the
Mandakini device falls below this recommendation while the PP reduction with SCF of 28% is closer to
the recommendation, albeit low relative to existing studies on removable padding which report 37 to 69%
PP reductions 12, 13, 39, 42, 43. Thus, in accordance with the current literature, clinicians should continue to
employ SCF as the �rst line of treatment in barefoot conditions, with the Mandakini more relevant in
resource constrained environments or situations where felt materials are not available.

Readers should however note that the effectiveness of both the Mandakini and SCF is likely understated
in this study because the region of interest was pre-determined. Based on prior literature, the authors
expected 1st metatarsal plantar pressures (315 ± 163 kPa) to be the highest 29, 30. Instead, barefoot
measurements showed that PP was highest at the 2nd metatarsal (566 ± 183 kPa), followed by the hallux
(504 ± 241 kPa). Since PP at the 1st metatarsal were low to start with, a conservative response to
o�oading was naturally observed in this study. It would have been more meaningful to �rst identify the
region of the foot with the highest PP before testing the effectiveness of the device on that area 39.

O�oading potential was further limited in this study because all the Mandakini devices were made of 3
medium-size gloves for consistency and convenience while SCF was shaped according to the patient’s
foot size as done clinically. In reality, the number of gloves used to make the Mandakini can be altered
based on the patient’s weight and foot size 23. Customised fabrication will likely improve the o�oading
capability of the Mandakini and should be adopted in future studies.

The authors also acknowledge that this is a proof-of-concept study performed on healthy subjects with
limited generalisability to the target population. Patients with diabetes have demonstrated a higher
incidence of foot deformities 44, slower walking speeds, limited joint mobility, and thus higher baseline PP
28. Patients with neuropathy are also likely to have a different proprioceptive response to the Mandakini
compared to healthy individuals. Hence, although this study provides preliminary information, future
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research on patients with diabetes and DFU is imperative. The durability of the Mandakini should also be
investigated to guide clinicians on an optimal wear period before renewal.

Comfort levels were also measured in this study to gather preliminary feedback on the comfort levels of
each device. Although patients with diabetes may have impaired sensation, they still value the comfort
levels of prescribed therapeutic devices 10. In this study, participants reported comfort levels of 5.7 with
the Mandakini and 6.2 for SCF with no signi�cant difference between the two modalities. Since
removable padding is generally widely accepted 3, this might be an early indicator of overall patient
acceptability of the Mandakini.

Nevertheless, participants only wore the modalities for the limited duration and distance of the walking
trials. Hence, they may not be able to provide accurate feedback on the comfort level of the long-term use
of the devices. We also acknowledge the possibility of response bias as participants rated their comfort
levels in the presence of the researchers. Future studies with longer wear duration and direct monitoring
of compliance levels will provide more accurate representations on patient acceptability and adherence.

Conclusion
The Mandakini o�oading device is cheap, easy-to-make device and can be directly applied on the foot.
This study demonstrates its effectiveness in reducing plantar pressures at the 1st metatarsal. Although it
may not have demonstrated the same level of e�cacy as traditional modalities like SCF, it can be used in
resource-scarce settings. No signi�cant discomfort was reported in this study, suggesting the likelihood
of patient acceptability. Future studies can extend the current work to investigate the effectiveness of the
Mandakini on patients with diabetes and active ulceration.
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Figures

Figure 1

Mandakini o�oading device
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Figure 2

Semi-compressed Felt
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Figure 3

PP and PTI changes at the 1st metatarsal
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Figure 4

Example of a participant’s pressure capture showing an increase in contact area
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