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Abstract

BACKGROUND

+ADw-html+AD4APA-p+AD4-Evidence regarding the effectiveness of using orthotics
in improving comfort, increasing running speed and helping to reduce injury rate
during running is limited and mixed. Alongside the increasing popularity of running is
the increasing rate of running-related injuries (RRIs). Further research into whether
orthotics could be used to help reduce RRIs would be highly beneficial for those
affected. Additionally, there is a need to clarify whether orthotics use increases comfort
during running and helps improve running speed.+ACY-nbsp+ADsAPA-
/ptAD4APA-/html+AD4-

AIM
The aim of this randomised control trial was to investigate whether running with

Aetrex orthotics improves comfort and performance and reduces injury whilst running.

METHODS
+ADw-html+AD4APA-p+AD4-Runners were recruited on a voluntary basis if they
were 18 or older with no serious health conditions, ongoing foot pain or deformity,

previous foot surgery in their lifetime or any surgery in the past 6 mo. Participants were




randomly assigned to either an intervention group or a control group. All participants
were asked to complete runs and provide quantitative data regarding comfort during
running, running time and distance, and any RRIs over an 8-week study period.
Participants in the intervention group ran with Aetrex L700 Speed Orthotics, whilst
participants in the control group ran without orthotics. Other than the addition of
orthotics for participants in the intervention group, all participants were asked to run as
they usually would. This report presents preliminary data from the first 47 participants
recruited for this study. Running speed was calculated from running distance and time
and given in miles per hour. For each outcome variable, the mean for each group, effect
size and 95+ACU- confidence interval were calculated, and a t-test was performed to
determine if between-group differences were statistically significant.+ACY-

nbsp+ADsAPA-/p+AD4APA-/html+AD4-

RESULTS

Data for all three primary outcomes was provided from a total of 254 runs by the 23
participants in the intervention group, and a total of 289 runs by the 24 participants in
the control group. Participants in the intervention group reported higher comfort scores
(8.00 £1.41 vs 6.96 + 2.03, P = <0.0001), faster running speeds (6.27 + 1.03 vs 6.00 + 1.54, P
= 0.013), and lower RRI rates (0.70 + 1.01 »vs 1.21 + 1.53, P = 0.18) than those in the
control group. These findings were statistically significant for comfort and running
speed but not for RRI rate, with statistical significance considered if P <0.05. No
adjustments were made for group differences in age, gender, tendency for RRIs or usual

running speed.

CONCLUSION
This preliminary report provides evidence for orthotics use in increasing comfort levels

and running speed, but no significant difference for RRI rate.




INTRODUCTION

+ADw-html+AD4APA-p+AD4-Running is becoming an increasingly popular sport,
likely due to it being easily accessible, low cost and having multiple physical and
mental health benefits. However, alongside this, there is also an increase in running-
related injuries (RRIs). These usually affect the lower limb, the most common site being
the knee, with almost half of RRIs occurring here(1-5). Other common areas include the
lower leg, ankle and foot due to injuries such as Achilles Tendonitis, Plantar Fasciitis
and Tibial Stress Syndrome(3). RRIs result in pain and discomfort and often cause
individuals to take time off running. Reported rates of RRIs vary +ACY-ndash+ADs-
between 19.4+ACU- to 79.3+ACU- - partly due to the variation in the definition for RRI
used by different studies, and therefore, it is important that studies clarify which
definition they use. The risk of RRIs when running, alongside the rising popularity of
the sport, necessitates research to find ways to prevent injury.+ADw-/p+AD4-
+ADw-p+AD4-For many years foot orthotics have been used by runners to correct the
alignment of the lower leg, improve arch support and increase cushioning of the foot.
Orthotics are inserts which fit into the shoe in place of the removable insole. There are
many different types, including off-the-shelf and custom-made. Previous research into
the use of orthotics has found that they can improve comfort, provide better arch
support and decrease the Incidence of certain lower limb injuries such as stress
fractures(6-9). However, some studies have found no statistically significant difference
in the Incidence of certain RRIs, such as soft-tissue injuries, when comparing the use of
orthotics to no orthotics (9, 10). One study suggested that orthotics were a risk factor for
RRIs, although the runners using orthotics in this study may have been more prone to
injury than those who were not(5).+ADw-/p+AD4-

+ADw-p+AD4-Previous research into the impact that orthotics have on running
performance is limited and gives no clear conclusion. Some studies have shown a small
significant increase in running economy with cushioned shoes(11), whereas others have

found orthotics to have a negative impact on running economy(12). Whether or not an




improvement in running economy leads to a subsequent increase in performance is also
unclear(13).+ACY-nbsp+ADsAPA- /p+AD4-

+ADw-p+AD4-Overall, previous research regarding the effect of orthotics on running
comfort, RRI rate and running performance is not clear. There are conflicting issues
creating a lack of guidance for both professional and amateur runners concerning
whether orthotics should or should not be used. Further research is required to clarify
the effectiveness of orthotics in increasing comfort during running, improving running
performance and preventing RRIs. The aim of this study is to assess comfort during
running, running performance and RRIrate for recreational runners using prefabricated
Aetrex(14) Orthotics compared to recreational runners not using orthotics. The results
from this study will add to the existing knowledge surrounding the effect of orthotics
on running and may provide evidence of a useful tool to prevent RRIs.+ACY-
nbsp+ADsAPA-/p+AD4-

+ADw-p+ADA4-This article presents preliminary data from this study, followed by a
discussion of how this data confers, conflicts with, and expands the current evidence

base.+ADw-/p+AD4APA-/html+AD4-

MATERIALS AND METHODS

This is a randomised control trial. The primary objective is to investigate whether
inserting prefabricated orthotics into running shoes will increase comfort and speed
and help decrease injury during recreational running as compared to running shoes
without orthotics.

Recruitment

Participants were recruited on a voluntary basis through local running clubs and social
media advertisements. Posters were distributed containing contact details for the
Principal Investigator (GA). Participants who got in contact were provided with the
participant information sheet via email or post by a member of the research team.
Potential participants were asked to read the information sheet fully and given time for

consideration. Subsequently, all participants had either a phone or Zoom call,




depending on their preference, with the Principal Investigator to discuss any queries
they had about the study. Once participants had understood all the information and
were happy to proceed, written informed consent was obtained, either online via
legalesign.com or by post.

To be eligible, participants had to be aged 18 or over and be used to completing runs of
at least 5km distance during the last 1 year. Participants were excluded if they were
using prescription orthotics, had any ongoing pain or deformity in the foot or any
serious health condition which has led to a doctor advising them not to exercise. They
were also excluded if they had undergone any surgery in the last 6 mo or any surgery to
the feet during their lifetime. Participants were informed of their ability to withdraw
from the study at any time if they wished, without needing to give a reason.
Randomisation

Once recruited, participants were randomised into one of two groups: an intervention
group, who ran with Aetrex(14) L700 Speed Orthotics in their usual running shoes
(Group A), and a control group, who ran with no orthotics (Group B). The Aetrex(14)
L700 Speed Orthotics are pictured in figure 1. Group allocation occurred by the opening
of pre-filled and sealed envelopes containing notes to assign them either to Group A or
to Group B. These envelopes were shuffled, and an individual independent of the study
picked an envelope at random to assign a participant to a group. There was no blinding
of either participants or researchers to group allocations following randomisation.
Those in Group A received Aetrex(14) L700 Speed Orthotics via post, according to their
shoe size, along with an instruction sheet on how to use the orthotics. Participants in
Group B were asked to run as they usually would, with no adjustments made to their
regular running shoes.

Data collection
Basic demographic information was collected from participants upon recruitment to the
study. All participants were asked to complete runs and provide quantitative data over
an 8-week data collection period. Participants provided data remotely via an online or

paper survey, depending on their preference. Other than the addition of orthotics for




participants in Group A, all participants were asked to run without altering their
regular running routine, thereby keeping confounding variables to a minimum.

The following data was collected by participants immediately after each run:
* Comfort - collected on a self-report visual analogue scale (VAS) of 0 to 10, where 0 is
"No comfort" and 10 is "Maximum comfort"(15).
* Running duration (measured in hours and minutes) and running distance (measured
in miles) - used to calculate running speed.

Once per week, participants were asked to provide data relating to any RRIs
experienced in the previous seven days via a self-report 'fill me in' section of the survey.
The consensus definition for an RRI presented by Yamato and co-workers(16) was used
in this study, which is: "Running-related musculoskeletal pain in the lower limbs that
causes a restriction or stoppage of running (distance, speed, duration, or training) for at
least 7 days or 3 consecutive scheduled training sessions, or that which requires the
runner to consult a physician or other health professional".Participants were provided
with an RRI information sheet to inform them of this definition, and the common sites,
symptoms and causes of RRIs, to help them provide accurate, consistent data relating to
the injury.

Weeks 1 and 2 of data collection were an 'acclimatisation period, and weeks 7 and 8
were a 'de-acclimatisation period'; during these weeks, only injury data was collected.
Comfort during running, running time and running distance data was collected during
weeks 3,4, 5 and 6.

The preliminary data presented in this article relates to the first 47 participants recruited
to the study. However, recruitment is still ongoing in order to obtain a larger study
cohort of 106 participants to maximise reliability and reproducibility of results. This
number is based on a sample size calculation performed using a target significance level
of 5%, target power of 80% and allowing for a 20% dropout rate.

Statistical analysis
Once collected, data was stored appropriately, and statistical testing was

performed (17). The standard deviations, effect size (mean difference) and 95%




confidence interval for each outcome variable were calculated to determine the
direction and strength of any correlations in the results. An unpaired two-tailed t-test
was performed from the data for each outcome variable to determine if between-group
differences were statistically significant. Standard deviations differed between the two
groups, and so all t-tests used ' 'Welch's correction to adjust for this.

The statistical methods of this study were reviewed by Steven Lane from the
Department of Biostatistics, University of Liverpool.

The full trial protocol can be accessed at:
https:/ /clinicaltrials.gov/ct2/show /NCT04901442?term=orthotic %2C+running+relate
d+injury %2C+comforté&entry=GB&draw=2&rank=1

RESULTS

This article presents preliminary data from the first 47 participants recruited to this
randomised control trial (intervention group = 23, control group = 24). The details of
participant flow, including numbers of participants recruited, randomly allocated to a
group, and included in analysis, as well as withdrawals, are provided in figure 2.
ﬁecruitment began in July 2021 and is planned to finish in October 2022. Participants
ranged in age from 19 to 67 years old (mean age = 39.9 yearg old). Participants in the
intervention group were, on average, older than participants in the control group, with
a mean age of 42.2 and 37.8 years old, respectively. 61.7% of study participants were
male, and both groups contained more males than females. Basic demographic data and
clinical characteristics for the 47 participants included in the preliminary analysis are
provided in table 1.

All participants were analysed within their original assigned groups, and all
participants in the intervention group ran with the orthotics for the entire study period.
Data for all three primary outcomes were provided from a total of 254 runs by the 23
participants in the intervention group (an average of 11 runs per participant), and a
total of 289 runs by the 24 participants in the control group (an average of 12 runs per

participant). Results for each primary outcome in each group are provided in table 2,




along with the mean difference and its precision. Results show positive effects between
the use of Aetrex(14) Orthotics and comfort and running speed compared with using no
orthotic. Effect size for the use of the orthotics on comfort was 1.10 (95%CI 0.81 - 1.40),
larger than for running speed, which showed an effect size of 0.28 (95%CI 0.06 - 0.50).
These differences in comfort and running speed are statistically significant, with P
values of <0.0001 and 0.013, respectively.

Participants in the intervention group reported a lower RRI rate than the control group,
with an average of 0.70 injuries per participant running with the orthotics during the
study period, compared to 1.21 injuries per participant running with no orthotics. This
corresponds to a negative effect of -0.51 (95%CI -1.28 - 0.25) for RRI rate with the
orthotics compared with no orthotics. This difference, however, is not statistically
significant (P = 0.18).

Table 2 also shows standard deviations for each mean value. These are generally large
relative to mean values, demonstrating widespread of data. As a result, 95% confidence
intervals for effect sizes are also wide. Interestingly, standard deviations and confidence
intervals for all outcome measures data were larger for the control group, indicating
that the intervention group generally produced more consistent data.

Despite injury being measured in the study, it was ensured that no participants
experienced any additional harm or injury as a result of taking part by asking all
participants to run as they normally would, without changing their running frequency,
duration or speed. The only intervention was the addition of orthotics in the running
shoes of participants in the intervention group, which demonstrated a lower RRI rate
than the control group. One participant withdrew from the study due to injury.
However, they were assigned to the control group meaning their injury was not due to
the study intervention. This participant did not require any medical intervention other

than cessation of running.

DISCUSSION




+ADw-html+AD4APA-p+AD4-This article presents preliminary results from a
randomised control trial study investigating the impact of running with Aetrex(14)
Orthotics inserted into normal running shoes on comfort, running speed and RRI rate
compared with running in normal running shoes with no orthotics. It finds that
participants who ran with Aetrex(14) Orthotics reported higher comfort scores and
running speeds and lower RRI rates than those who ran with no orthotics. This confers
with other studies that have tested prefabricated orthotics(8, 9) and adds to the current
evidence for orthotics improving these parameters. The working principle of orthotics
in benefitting comfort and reducing injury relates to their function in distributing
pressure across the soles of the feet and decreasing overpronation. This subsequently
reduces the internal rotation of the lower limb joints, which in turn reduces the risk of
pressure- and overpronation-associated lower limb injuries(18-20). This working
principle is illustrated in figures 3 and 4.+ ACY-nbsp+ADsAPA-/p+AD4-
+ADw-p+AD4-In this preliminary report, the relationship between improved comfort
during running with Aetrex(14) orthotics showed the largest effect size, whereas
improvements in running speed and reductions in RRI rate showed smaller effects.
Improvements in comfort and running speed when running with the orthotics were
statistically significant in this study. This is relevant and advances current evidence for
orthotics in improving these parameters, as many previous studies have been unable to
find significant improvements(9, 10). In contrast, the reduction in RRI rate with
orthotics in this study was not significant. These findings suggest that orthotics may be
a cost-benefit. However, a full cost analysis will be provided in the final study
report.+ADw-/p+AD4-

+ADw-p+AD4-The spread of data was high for all outcome measures+ADs- this may
be partly due to the nature of the variables, as running speed varies greatly between
different runners, likewise tendency for injury. This may partly explain why many
previous studies have found benefits in comfort, running performance and injury

reduction with orthotics use (17, 21), but that was not statistically significant, and




additionally_ghy the reduction in RRI rate with orthotics in this study was not
significant.+ ACY-nbsp+ADsAPA-/p+AD4-

+ADw-p+AD4-Strengths and limitations+ACY-nbsp+ADsAPA-br /+AD4-A limitation
of the data in this preliminary report is the small number of participants. Further
analysis, once the study has recruited its target sample size (106 participants), will
provide more reliable and reproducible results. Another limitation is the lack of
blinding of participants following group assignment due to the nature of the study.
Some improvements in comfort and performance reported by participants who were
provided with an orthotic may have been due to the placebo effect if participants had
expectations that the orthotic would improve these parameters. Visual analogue scale
(VAS) was selected for comfort scoring as it has been shown to have high inter-session
reliability when used for a comfort rating of footwear(15), but it is still a subjective
measurement, creating the potential for bias.+ ADw-/p+AD4-

+ADw-p+ADA4-The study sample demonstrates a wide range of ages (19 to 67 years
old), adding to the generalisability of the results. It also reflects the 2017 Sport England
Active Lives Survey(22) estimate of the characteristics of the UK running population, in
that it contains a greater number of men than women, adding to the validity of the
results. However, the voluntary nature of recruitment in this study means that its
sample cannot be said to be representative of the general population.+ACY-
nbsp+ADsAPA-/p+AD4-

+ADw-p+AD4-No adjustments were made for group differences in certain variables,
such as tendency to become injured and usual running speed, and these may have had
confounding effects on the results. One way to improve reliability in this study could be
to collect quantitative data from participants for normal injury tendency (e.g. number of
weeks spent injured, or number of RRIs in the past one year) and running speed (e.g.,

average running speed overall runs in the past six months) and adjust for group

differences in these parameters.+ ADw-/ p+AD4APA-/html+AD4-

CONCLUSION




This preliminary report of randomised control trial data provides evidence that using
Aetrex(14) Orthotics in normal running shoes increases comfort levels and speed during
running and decreases RRI rates, with the relationship between orthotics use and
improved comfort showing the largest effect size. However, only improvements in
comfort and running performance were significant. The sample size included in this
preliminary analysis is small (n = 47). Further analysis, once recruitment and data
collection in this study is complete, will expand on the findings given in this report and

provide a full analysis of the cost-benefit.

ARTICLE HIGHLIGHTS

Research background
There is currently mixed and limited evidence regarding the effectiveness of orthotics

use in increasing comfort and speed and reducing injury rate during running.

Research motivation

Further research into the effect of orthotics use on running-related injury (RRI) rates
would be helpful for the ever-growing population of runners, who frequently suffer
from RRIs. Additionally, there is a need to clarify whether orthotics use increases

comfort during running and helps improve running speed.

Research objectives
To investigate whether running with Aetrex(14) orthotics improves comfort and

performance and reduces injury whilst running.

Research methods

+ADw-html+AD4APA-p+AD4-A randomised control trial study design was used.
Participants were regular runners over 18 with no serious health conditions, ongoing
foot pain or deformity, previous foot surgery in their lifetime or any surgery in the past

6 mo, recruited on a voluntary basis through local running clubs and social media




advertisements. Participants were randomly assigned to either an intervention group or

a control group. Participants in the intervention group ran with Aetrex(14) orthotics
inserted into their normal running shoes, whilst participants in the control group ran in
their normal running shoes with no orthotics. All participants were asked to complete
runs as they usually would and provide data regarding comfort during running,
running time and distance, and any RRIs over an 8-week study period. For each
outcome variable, the mean for each group, effect size and 95+ ACU- confidence interval
were calculated, and a t-test was performed to determine if between-group differences

were statistically significant. + ACY-nbsp+ADsAPA-/p+AD4APA-/html+AD4-

Research results

This article presents the interim results from the first 47 participants recruited to this
study (intervention group = 23, control group = 24), who provided data for all three
primary outcomes from a total of 543 runs. Participants in the intervention group
reported higher comfort scores (8.00 + 1.41 vs 6.96 + 2.03, P = <0.0001), faster running
speeds (6.27 + 1.03 vs 6.00 + 1.54, P = 0.013), and lower RRI rates (0.70 + 1.01 vs 1.21 +
1.53, P = 0.18) than participants in the control group. Statistical significance was
considered if P <0.05. The findings were statistically significant for comfort and running

speed but not for RRI rate.

Research conclusions
This interim report finds that using Aetrex(14) orthotics whilst running significantly
increases comfort and speed. Using Aetrex orthotics also reduces the rate of RRIs.

However, this was not significant.

Research perspectives
Further analysis, once recruitment and data collection in this study is complete, is
needed to expand on the findings given in this report and provide a full analysis of the

cost-benefit of using orthotics for running.
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