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Purpose: 1) to explore the test-retest reliability of a new device for measuring ankle
inversion proprioception during walking, i.e., the Ankle Inversion Discrimination
Apparatus—Walking (AIDAW) in individuals with or without Chronic Ankle
instability (CAl); 2) to assess its discriminant validity in differentiating individuals
with or without CAI; 3) to investigate its convergent validity by examining its
association with Cumberland Ankle Instability Tool (CAIT) and the Y Balance
Test (YBT).

Methods: For test-retest reliability, 15 participants with CAl and 15 non-CAl healthy
controls were recruited. Participants completed the AIDAW test twice with a 7-day
interval. The area under the receiver operating curve (AUC) was obtained as the
AIDAW score. The intraclass correlation coefficient (ICC) and MDCgqq were
calculated. For the validity study, another 20 individuals with CAl and 20 non-CAl
healthy controls were involved. The AIDAW scores were analyzed by an independent
samples t-test, and the optimal cutoff value of AIDAW scores to best distinguish
individuals with CAl was calculated by Youden's index. Spearman or Pearson
correlation analysis was used to analyze the correlation between AIDAW
proprioceptive scores and the CAIT and final YBT scores.

Results: For test-retest reliability, the ICC values for the CAl, non-CAl, and the whole
group were 0.755, 0.757, and 0.761 respectively. The MDCgq of the CAl and non-CAl
group was 0.04 and 0.05. Regarding discriminant validity, the AIDAW proprioceptive
discrimination scores in the CAl group were significantly lower than those in the non-
CAl group (p = 0.003); and the cutoff score for distinguishing CAl from the non-CA|
participants was 0.759. For convergent validity, the AIDAW scores were significantly
correlated with the functional balance YBT final scores (p = 0.001) and the CAIT
scores (p = 0.009).

Conclusion: The AIDAW is a reliable and valid device for evaluating ankle inversion
proprioception during walking in individuals with and without CAI. AIDAW can be
used as a clinical assessment tool to discriminate CAl from non-CAl individuals and to
monitor effects of rehabilitation. The AIDAW proprioceptive discrimination scores
were significantly and positively correlated with YBT and CAIT scores.
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Introduction

The ankle-foot complex is the only part of the human body that
contacts the ground in most daily and sports activities, with this
causing a variety of ankle injuries (Han et al., 2015). Lateral ankle
sprain (LAS) is the most common ankle injury, with 2-7 people per
1000 people injured every year (Vriend et al., 2009; Waterman et al.,
2010). However, although only 50% of patients go on to seek medical
help (Doherty et al., 2016), nearly 40% of LAS will proceed to chronic
ankle instability (CAI) (Miklovic et al., 2018). Individuals with CAI
usually present with various physical deficits (Gribble et al., 2013),
such as reduced range of motion (Hoch and McKeon, 2011), decreased
muscle strength (Khalaj et al., 2020), altered muscle activation (Lin
et al, 2021), and diminished ankle proprioception (Han et al., 2021),
which together are associated with giving way sensations and
recurrent ankle sprains (Alghadir et al., 2020).

Proprioception is the ability to perceive and integrate the position
and movement sense of the body parts to determine their status in
space (Han et al., 2016), and it plays an essential role in neuromuscular
control. A number of studies have investigated the relationship
between ankle proprioception and CAI. A systematic review and
meta-analysis found that ankle proprioceptive deficit in CAI was
not evident in all forms of proprioceptive assessment (Xue et al.,
2021), suggesting that ankle proprioceptive deficits in CAI may be
task-specific, and should be assessed under a meaningful context that
mimics real life situations.

Indeed, Han et al. (2016) have argued that users of a
proprioception test must consider its ecological validity in order for
the test to reflect the natural working state of the proprioception
system during normal function when interacting with the
environment. Following this principle, they developed the ankle
inversion discrimination apparatus for landing (AIDAL) for
assessing ankle inversion proprioception during landing, because
with CAI
recurrently sprain their ankles during landing (Han et al, 2021).

individuals usually experience giving away and
Their results showed for the first time that an ankle proprioceptive
measure—the AIDAL score—was significantly correlated with the
ankle instability symptoms, measured by Cumberland Ankle
Instability Tool (CAIT), which had a sensitivity of 80.7% and a
specificity of 84.9% with a score less than 24 points the cutoff for
identifying CAI patients (Li et al., 2021), and thus the AIDAL can be
used to differentiate between individuals with and without CAI (Han
et al., 2021).

In addition to landing, CAI individuals may also have difficulties
in walking on uneven ground, as reflected by ankle function and
symptoms questionnaires (Hiller et al., 2006). Therefore, investigation
of ankle proprioception during walking may provide useful
information for understanding the proprioceptive mechanisms
underlying deficit associated with CAL
Although there has been a robotized ankle-foot orthosis developed

the neuromuscular

for measuring ankle proprioception during walking by the threshold
to detection of passive motion method (Fournier Belley et al., 2016),
the ecological validity of the device may be affected because only one
foot was equipped with the device, which would lead to unequal weight
on the lower limbs during walking. Although the active movement
extent discrimination assessment (AMEDA) method is considered to
have good ecological validity (Han et al., 2016), to date there is no
reliable device for measuring ankle inversion proprioception during
walking based on the AMEDA method.
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Self-reported instability and balance deficit are common
conditions in CAI individuals, which are related to the severity of
CAI (Rosen et al.,, 2016). The CAIT is a patient-reported measure
and has been used widely because it can reflect the degree of ankle
instability (McGee, 2020). Research has shown ankle proprioception
at landing (Han et al., 2021) and going downstairs (in press) to be
associated with CAIT scores. Dynamic balance can be measured by
the Y Balance Test (YBT) (Hertel et al., 2006; Ko et al., 2020).
Although current studies have shown that CAI individuals have
worse self-reported ankle instability and dynamic balance than
healthy non-CAI
performance on a test of ankle proprioception during walking

individuals, the relationships between
and self-reported ankle instability and dynamic balance have not
been reported.

Accordingly, we developed a novel device for measuring
ankle inversion proprioception during walking, i.e., the Ankle
Inversion Discrimination Apparatus—Walking (AIDAW). The
aims of this study were: 1) to assess the test-retest reliability of
the AIDAW in individuals with and without CAI; 2) to assess the
discriminant validity of AIDAW for individuals with and
without CAIL; and 3) to assess the convergent validity of
AIDAW, by examining the relationship between the AIDAW
scores, ankle instability symptom CAIT scores, and functional
balance YBT scores.

Materials and methods
Participants

Seventy participants volunteered to take part in this research.
For both the reliability and validity studies, the G* Power software
was used to determine the sample size. For the reliability study, the
G* Power software was used to calculate the sample, with power =
0.7, significance level = 0.05, intraclass correlation assuming the
null hypothesis = 0.5, intraclass correlation assuming the
0.75. The showed the
minimum sample size was 29. Accordingly, we recruited
30 participants (15 CAI participants and 15 non-CAI
participants). The sample size for the validity study was also

alternative hypothesis = software

calculated by G* Power software (effect size = 0.9, power = 0.85,
significance level = 0.05). The minimal sample size was determined
as 38. Accordingly, another 40 participants (20 CAI participants
and 20 non-CAI participants) were recruited. The inclusion criteria
for the CAI group were: 1) a history of at least one ankle sprain with
noticeable swelling and pain 12 months ago; 2) unable to perform
daily activities for at least 1 day after the acute ankle sprain; 3) at
least two ankle instability episodes within the past 6 months; 4) a
score of less than 24 on the Chinese version of Cumberland Ankle
Instability Tool (CAIT) (Li et al., 2021). The exclusion criteria
were: 1) a history of lower extremity surgery; 2) a history of diseases
affecting balance function. The demographic characteristics of
participants are shown in Table 1. Their footedness was
determined by the Chinese version of Waterloo footedness
questionnaire (Revised) (Yang et al.,, 2018).

This study was approved by the Committee for Ethics in Human
Research at Shanghai University of Sport (approval number:
102772021RT120). All the participants provided signed informed
consent before the data was collected.
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TABLE 1 Data from the study.

Reliability study

Validity study

Non-CAl p 95%Cl
Participants, n 15 15 20 20 — — — —
Male: female, n 9:6 9:6 10:10 10:10 — — — —
Tested foot (right: center), n 14:1 15:0 15:5 20:0 — — — —
Age, y (mean * SD) 21.80 + 3.41 22.60 + 1.99 21.55 + 2.82 2245 + 2.16 — — — —_
Weight, kg (mean + SD) 60.48 £ 5.95 59.90 + 10.25 61.59 £ 9.42 61.85 + 9.47 — — — —
Height, m (mean * SD) 1.69 £ 0.07 1.67 £ 0.10 1.688 + 0.07 1.67 £ 0.08 — — — —
CAIT score, point (mean + SD) 17.40 £ 2.72 28.40 + 1.55 16.05 = 3.83 28.55 + 1.40 13.71 <0.001 10.62-14.38 4.34
YBT, % (mean + SD) — — 9231 £ 6.61 97.37 £ 7.51 2.261 0.03 0.53-9.59 0.73
AIDAW score, unit (mean + SD) — — 0.75 + 0.04 0.80 + 0.05 3.15 0.003 0.02-0.07 1.01

CALI: the Chronic Ankle Instability group; non-CAl: the non-Chronic Ankle Instability healthy group; 95%CI: 95% confidence interval; YBT: the final YBT, scores; CAIT: Cumberland Ankle Instability

Tool. For the validity study, the independent samples t-test was used for analyzing differences between groups.

FIGURE 1

platform; Part 4: physical stops).

Instruments

A piece of new equipment, the Ankle inversion Discrimination
Apparatus during Walking (AIDAW, Figure 1 and Figure 2), was
purpose-built to assess ankle inversion movement discrimination
sensitivity during walking. The AIDAW comprised four parts: part
1 was the walking platform, providing a normal walking surface before
and after the test; part 2 was the bridging platform, connecting the
walking platform and the testing platform; and part 3 was the testing
platform (Figure 3), a horizontal wooden board held by two springs
underneath, which could be tilted when participants stepped on it. The
stiffness of the springs provided just sufficient support to hold the
wooden board in horizontal when there was no additional weight on it,
while allowing the testing platform to move freely to the
predetermined tilt degree when participants walked across; and
part 4 was the physical stops (Figure 4), which were used to adjust
the tilt degree (10°, 12°, 14°, or 16°) of the testing platform in order to
generate ankle inversions of 10° (number 1), 12° (number 2), 14°
(number 3), or 16" (number 4) when participants stepped onto the
testing platform. In everyday walking on flat surfaces, the maximum
inversion angle is 8° (Smith et al.,, 2001), and thus the tilt degrees of the
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The design of the Ankle Inversion Discrimination Apparatus during walking (AIDAW) (Part 1: walking platforms; Part 2: bridging platform; Part 3: testing

platform were greater than this but similar to those encountered when
walking on uneven ground.

The Y Balance Test Kit™ was used to test the dynamic balance
ability of the lower limbs (Plisky et al., 2009). The CAIT was used to
measure patient self-reported ankle instability.

Testing produces

For test-retest reliability study, participants performed two sessions
of the AIDAW proprioception tests with an interval between them of
7 days. For the discriminant and convergent validity study, participants
completed the AIDAW proprioception test and the YBT in random
order. The testing foot for the CAI group was the one with lower CAIT
score, or the dominant foot for the non-CAI group.

For the AIDAW test, participants were required to walk 6 steps at
their normal, comfortable speed for each trial. Before testing,
participants were allowed to adjust their starting point to ensure
the testing foot could step onto the testing platform in step 3.
During the test, participants were instructed to stand with bare feet
on one side of the walking platform (depending on which foot was

frontiersin.org
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Bridging
platform

Testing platform

Physical stop

FIGURE 2
The genuine picture of AIDAW.

10.3389/fphys.2023.1036194

FIGURE 3

The testing platform in testing condition. (A) the left walking platform is removed in side view; (B) vertical view of testing platform.

going to be tested), with eyes looking forward (Figure 5A). Participants
started to walk when they heard the instruction “Go”, from initiating
gait (Figure 5B; Step 1) to stepping across the testing platform
(Figure 5C-F; Step 2-5), and continuing to walk for 6 steps in
total. They then reported the number of the ankle inversion angle
they perceived immediately after they completed the 6 steps
(Figure 5G; Step 6). The walking direction was dependent on the
tested side foot. When the tested foot was right side, the walking
direction was from left to right ensuring the right foot could step onto
the testing platform as in Figure 3, and vice versa such that when the
tested foot was left side, the walking direction was from right to left.

Before data collection, there were 3 rounds of familiarization with the
4 ankle inversion positions, from 10 to 16" in order, and 12 trials in total,
and participants were required to remember the feeling of each ankle

Frontiers in Physiology 04

inversion position. For the formal test, the 4 possible ankle inversion
positions appeared randomly, and each inversion position appeared
10 times, for 40 trials in total. Participants were instructed to report
their perceived ankle inversion position on each trial, without feedback on
the correctness of their judgement. The actual presented positions and
participants’ perceived positions were recorded on each trial for data
analysis. Each participant would have 40 ankle inversion position stimuli
and corresponding responses in total. The total test time was about 10 min.

For the YBT, participants stood on the standing block with the tested
leg, and used the other foot to push the slide block as far as possible in
anterior, posteromedial, and posterolateral directions (Figure 6) (Wilson
et al.,, 2018). Before data collection, participants were given 2 rounds of
familiarization. In the formal test, participants completed the test for
3 rounds, with 1 min rest in between. The distances achieved in
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FIGURE 4

10.3389/fphys.2023.1036194

Lateral view of the physical stops that were slid in and out to generate the four possible ankle inversions of 10, 12, 14, and 16°.

FIGURE 5

The test phase of the AIDAW. (A) starting position; (B) Step 1; (C) Step 2; (D) Step 3; (E) Step 4; (F) Step 5; (G) Step 6.

3 directions were recorded. The composite YBT scores were the sum of
the distances (cm) in three directions, the normalized YBT scores were the
composite YBT scores divided by three times the leg length (cm)
multiplied by 100%. The leg length was measured from the anterior
superior iliac spine to the most distal portion of the medial malleolus
(Plisky et al, 2009). The final YBT scores were the average of the
normalized YBT scores of three rounds of testing (Hudson et al,, 2016).
The CAIT questionnaire was completed during demographic data
collection, and the order of AIDAW and YBT tests was random.

Frontiers in Physiology

Statistical analysis

All data analyses were performed with SPSS version 24 (IBM
Corporation Routel00, Somers, NY10589). A p-value of <0.05 was set
as statistical significance.

In order to calculate the AIDAW proprioceptive discrimination
sensitivity score, the raw data of the 40 randomly assigned ankle
inversion positions and their associated participant responses were
entered into a 4 x 4 matrix representing the frequency with each
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FIGURE 6

response was made to each stimulus. Then the true positive rate
(sensitivity) and the false positive rate (1-specificity) were calculated
(Shao et al., 2022). The ROC curve is the plot of sensitivity against
specificity. Non-parametric signal detection analysis was used to
produce the Receiver Operating Characteristic (ROC) curves, and
the mean value of the Area Under the Curve (AUC) values for each of
the three pair-wise combinations (positions 1&2, 2&3, 3&4) was
calculated as the AIDAW proprioceptive discrimination sensitivity
score for each participant (Han et al., 2013). AUC values range from
0.5 to 1.0, with 0.5 representing chance level ability to discriminate
between the 4 ankle inversion depths, and 1.0 meaning perfect
discrimination sensitivity across the 4 ankle inversion depths.

For the test-retest study, the Intraclass Correlation Coefficient
(ICC) and Bland-Altman plot were used. The ICC was calculated with
a two-way fixed model, single measure type, and absolute agreement
definition (Koo and Li, 2016). ICC values of <0.50, 0.50-0.75,
0.75-0.9 and >0.90, were taken as representing poor, moderate,
good and excellent reliability, respectively (Koo and Li, 2016). The
minimal detectable change (MDCy,) was calculated with obtained ICC
values using the following formula (Steffen and Seney, 2008; Hulzinga
et al., 2020; Tao et al., 2021). The SEM employed was the standard
error of the measurement, and s was the standard deviation of the
measurements taken at the first time.

MDCgy = SEM x V2 x 1.65
SEM =s x V1-1ICC

For assessing discriminant validity, an independent-groups t-test was
used to test the difference in AIDAW scores between the CAI and the non-
CAI groups. The cutoff score for discriminating between CAI and non-CAI
individuals was calculated from the ROC curve, and the optimal cutoff score
was calculated by the maximum value of Youden’s index (Tao et al,, 2021),
which is the maximum difference between sensitivity and 1-specificity.

For convergent validity, YBT and CAIT were analyzed. The difference
analysis of YBT and CAIT between the CAI group and healthy non-CAI
group was analyzed by independent samples -test, the relationship between
the AIDAW scores and the CAIT scores was tested by Spearman’s
correlation analysis, and the relationship between the AIDAW scores
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The Y balance test. (A) anterior direction; (B) posteromedial direction; (C) posterolateral direction.

10.3389/fphys.2023.1036194

and the final YBT scores was tested by Pearson’s correlation analysis.
Correlation Coefficient values between 0.00-0.10, 0.10-0.39, 0.40-0.69,
0.70-0.89 and 0.90-1.00, were classified as negligible, weak, moderate,
strong and very strong correlation, respectively (Schober et al., 2018).

Results

For test-retest reliability, ICC values of the CAL non-CAIL and
whole group were 0.755 (95%CI = 0.423-0.910), 0.757 (95%CI =
0.425-0.911), and 0.761 (95%CI = 0.557-0.879), respectively. Bland-
Altman plots of the whole group are shown in Figure 7. The MDCy,
values for the CAI and the non-CAI group were 0.04 and 0.05.

Regarding discriminant validity, the AIDAW scores in the CAI
group were found to be significantly lower than in the non-CAI group
(Table 1). The optimal cutoff score was 0.759 (sensitivity 60%, and
specificity 85%) for distinguishing CAI from non-CAI participants.

For convergent validity, the difference analysis between the CAI
group and healthy non-CAI group is shown in Table 1. Both the final
YBT scores and CAIT scores of the CAI group were significantly worse
than in the non-CAI group. Results of the correlation analysis showed
that the AIDAW scores were moderately correlated with the
functional balance YBT total scores (r = 0.51, p = 0.001) and the
ankle instability symptoms CAIT score (r; = 0.41, p = 0.009).

Although the YBT scores were significantly correlated with the
AIDAW scores, the YBT was not ideal for discriminating CAI from
non-CAI participants (AUC = 0.678, p = 0.055).

Discussion

The test-retest reliability study showed that the ICC values for
AIDAW were in the good reliability range between 0.70-0.90 in the
CAI, non-CAI and the whole group, and Bland-Altman plots showed
good test-retest results in these groups. Previous research has reported
comparable test-retest reliability for movement discrimination
assessment devices. Specifically, the ICC values were 0.70-0.80 for
CAI and non-CAI groups tested using the AIDAL (Han et al., 2021),
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FIGURE 7

Bland-Altman plot showing agreement between the first and second AIDAW tests of the whole group. The mean difference score was 0.003, and the
95% limits of agreement were at —0.059 and 0.067. Two points fall beyond the 95% limits

and ICC values were 0.70-0.88 for the young and elderly groups when
assessing their postural sway movement discrimination sensitivity
using the Sway discrimination apparatus (SwayDA) (Chen et al,
2019). Therefore, this novel AIDAW method can be considered to
be reliable for assessing ankle proprioception during walking in
individuals with and without CAL

The MDC value is the minimum change above the measurement
error threshold needed for evidence of real effect (Haley and Fragala-
Pinkham, 2006). Only when the testing value is changed above the MDC
value can the change value be considered as the effect of treatment or
intervention (Portney, 2020). In the current study, the AIDAW MDCq,
values were similar to those of the AIDAL method (0.04 for both the
CAI group and the non-CAI groups) (Han et al., 2021). These results
suggest that the measurement error was small and that when the
AIDAW is used as an evaluation tool for rehabilitation of ankle
proprioception, an improvement of the AIDAW proprioceptive score
greater than 0.04 can be considered as true change. To date, however,
there has been no report regarding the MDC value of other
proprioceptive measures for CAI, such as JPS and TTDPM.

Concerning the discriminant validity study, the AIDAW scores of the
CAI group were significantly lower than for the non-CAI group. This
result is consistent with what has been found in AIDAL testing (Han et al.,
2021; Yu et al,, 2021). The AIDAW cutoft score for discriminating CAI
individuals and non-CAI individuals was 0.759, with sensitivity of 60%
and specificity of 85%. To be specific, if a participant obtained an AUC
score of AIDAW higher than 0.759, the participant had an 85%
probability of being a non-CAI individual; in contrast, if the AUC
score was lower than 0.759, then there was a 60% probability of them
being an individual with CAI Therefore, the AIDAW cutoff score could
be used to facilitate decision-making by clinicians when identifying CAI
individuals and in monitoring any effects of a physiotherapy program
targeting ankle proprioceptive impairment associated with CAIL

For the convergent validity study, the correlation between the
AIDAW score and CAIT score was moderate, also similar to that

Frontiers in Physiology

observed with the AIDAL (Han et al., 2021). In comparison, Marcos
et al. (de Noronha et al., 2007) found the CAIT had a negligible or
weak correlation with ankle proprioceptive acuity as measured by
TTDPM. This discrepancy may be due to the difference in the
ecological validity of the two types of the proprioceptive testing
methods employed. Han et al. (2020) argued that for a person
functioning in their environment there is passively imposed and
actively obtained proprioception. The TTDPM method assesses
imposed proprioception. During this test, participants are usually
strapped to prevent other parts of the body from moving, and their
vision and audition are blocked to eliminate other sensory input. Then
the ankle joint is passively moved slowly by a motor, and participants
are required to detect any movement imposed. In contrast, the
AMEDA, AIDAL and the current AIDAW methods have been
used for testing obtained proprioception, where the tests are
conducted in functional positions, such as full-weight bearing,
landing, and walking, with general visual and auditory information
available for the brain to integrate and discriminate a series of ankle
movement positions. The CAIT questionnaire is used to evaluate
patient-perceived ankle instability during functional activities, such as
walking, jumping and cutting. Therefore, the ecological validity of
TTDPM method is relatively low and thus it is difficult to relate the
scores of this test to human functional performance. Based on this fact,
a recent systematic review and meta-analysis recommended that
actively obtained proprioceptive methods, with higher ecological
validity, be used for identifying proprioceptive impairments
associated with CAI (Xue et al,, 2021). In this case, the AIDAW
method fulfills the ecological validity principle for developing obtained
proprioception related to functional movements.

In addition, we also found moderate correlation between the
AIDAW scores and the final YBT scores. YBT performance reflects
dynamic balance ability, which is fundamental for exercise and sport
performance. To maintain balance, the brain has to integrate
proprioception, vision and vestibular information (Sturnieks et al.,
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2008). The foot-ankle complex is the only body part that contacts the
ground, and ankle proprioception is arguably an important
component in balance control (Han et al, 2015). The significant
correlation between the AIDAW scores and YBT scores observed
here supports this notion, and suggests that it is essential to assess
ankle proprioceptive acuity using the AIDAW in CAI rehabilitation.
In addition, future studies should explore the effects of physiotherapy
programs on ankle proprioception during walking, and any possibly
associated effects on dynamic balance control and patient-perceived
symptoms, in individuals with CAI. The results from the YBT in our
study are consistent with those reported in a previous study (Ko et al.,
2020), where CAI patients showed significantly poorer YBT
performance compared to non-CAI participants. In contrast, other
research has found that CAI patients with a mechanically instable
ankle performed equally well as those in the non-CAI control group
(Wenning et al, 2021). In their study, participants were athletes
wearing socks, who would have sport training experience and may
have used the additional tactile input at the foot-ankle complex to
compensate in YBT performance. Another possibility that might
account for this inconsistency was that Wenning et al. (2021) used
body height to normalize the YBT scores, while Ko et al. (2020) and the
present study used lower limb length. Future studies may explore the
effect of training experience and footwear on YBT in individuals with
CAI, and compare the difference between data sets normalized using
different methods.

Strengths and limitations

The AIDAW is the first tool developed for measuring ankle
proprioception during walking based on AMEDA methods which
could be used to identify CAI in clinical practice. In this study, we
established the MDC values for CAI and non-CAI individuals, values
which could be used to confirm a true and clinically important change.
This study also found that ankle proprioception was related to
dynamic balance ability and perceived instability, suggesting its
importance in lower limb control. Therefore, the results provide
of the AIDAW in
management of CAI However, in the current study only young

essential information for use clinical
participants were recruited, so the results here may not be
generalized to other populations, such as older participants.

In addition, compared to previous proprioceptive methods where
participants were strapped on a machine and their vision and audition
were blocked, the current AIDAW test was conducted under
functional walking conditions, and thus the ecological validity of
the test has been optimized. However, only six steps were
performed, which is different from the number taken in normal
walking activity.

Conclusion

The novel AIDAW device is reliable and valid for evaluating ankle
inversion proprioception during walking for individuals with and
without CAIL Ankle inversion proprioception was significantly
impaired in individuals with CAI and the AIDAW can be used as
a discrimination tool for separating CAI from non-CAI individuals.
The AIDAW scores were significantly and positively associated with
YBT and CAIT scores, suggesting that rehabilitation programs
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targeting ankle proprioception impairment may be beneficial in
improving functional performance and symptoms in individuals
with CAL
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