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Abstract: Background: Agreement between the activities-specific balance confidence scale (ABC) and
center of pressure (CoP) in prosthesis users is still very much unknown. The purpose of this study
was to investigate the agreement between ABC and CoP in lower-limb prosthesis users. Methods:
Twenty-one individuals with lower-limb prostheses were recruited. Participants were provided with
the ABC scale and performed static balance tasks during eyes opened (EO) and eyes closed (EC)
conditions whilst standing on a force platform. Pearson product moment coefficients between CoP
displacements and ABC scores were performed. Participants were also stratified by those who had
better (≥80 on ABC scale) and less (<80 on ABC scale) perceived balance confidence. Displacement
was compared using an independent t-test with Cohen’s d to estimate effect size with alpha set at 0.05
for these tests. Results: There was a significant inverse moderate relationship between eyes opened
displacement (EOD) (18.3 ± 12.5 cm) and ABC (75.1 ± 18.3%), r = (19)−0.58, p = 0.006, as well as eyes
closed displacement (ECD) (37.7 ± 22.1 cm) and ABC, r = (19)−0.56, p = 0.008. No significant difference
in EOD (t(19) = 1.36, p = 0.189, d = 0.61) and ECD (t(19) = 1.47, p = 0.156, d = 0.66) was seen between
those with greater and less balance confidence. Conclusions: Self-report and performance-based
balance outcome measures are recommended when assessing lower-limb prostheses users.
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1. Introduction

Loss of the lower-limb greatly effects a person’s quality of life and hampers daily activ-
ities [1]. Persons with lower-limb amputations undergo musculoskeletal and motor-related
visual cortex changes that may alter balance [2,3], and increase their risk of falling [4,5].
Lower limb prostheses avail opportunities for these individuals to return to independent
living and essential activities of daily living [6]. An ability to continuously adjust the body’s
center of mass, anticipate perturbations and compensate accordingly remains a challenge
for lower-limb prosthesis users. Passive protheses lack degrees of freedom and users
must adopt new balance and coordination techniques through the integration of visual,
vestibular and motor control systems [7]. In addition, the majority of persons wearing
prostheses are older adults with comorbidities that further challenge balance [8–10].

Preservation of balance can be aided by proper prosthetic alignment and componen-
try [11], and even vibrotactile feedback [12]. Postural control can be assessed by measuring
standing postural sway [13,14], as well as performance-based and self-report outcome mea-
sures [15,16]. Self-report balance confidence during daily activities can indicate mobility of
using a prosthesis [17]. The activities-specific balance confidence (ABC) scale evaluates a
person’s belief in their ability to perform an activity [18]. The instrument has been used
to understand amputee balance confidence [19,20], and has been tested for validity on
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performance-based mobility measures of balance [20–23]. An ABC score of at least 77% out
100 is also suggested as a minimum score of balance confidence in lower-limb prosthesis
users [17]. Alternatively, the center of pressure (CoP) trajectory may be recorded using
force platforms to track real-time pressure of the resultant ground reaction forces beneath
the feet [24]. Evaluating the displacement of this CoP may give insight into an individual’s
risk of falling [25]. However, despite the cost-effectiveness and ease of use of the ABC, it
cannot provide quantitative measures of balance postural control.

Force platforms are a de facto standard and provide precise indices of CoP but are
costly and restricted to motion analysis laboratories. The HUMAC Balance System (CSMi,
Stoughton, MA, USA) is a valid portable and clinically oriented force platform [26]. The
instrument has been used to explore postural sway of persons with anterior cruciate
ligament (ACL) injury and lower-limb prosthesis [27,28]. Together, the ABC scale and
instrumented postural sway make clinically useful outcome measurements. However, self-
reports may be affected by recall or social-desirability bias [29,30]. Despite some exploring
the agreement between the ABC and CoP in non-prosthesis users [31,32], few reports in
lower-limb prosthesis users exists. Thus, the purpose of this study was to investigate the
agreement between the widely used self-report ABC scale and instrumented postural sway
in lower-limb prosthesis users.

2. Materials and Methods
2.1. Procedures

This study was approved by the Texas A&M University-San Antonio Institutional
Review Board (Log#2021-38) and 21 participants between the ages of 34 and 75 years
signed an informed consent form and participated in this study, Table 1. Requirements
to participate were 18 years of age and older with a lower-limb amputation. Most (n = 9)
participants experienced limb loss from trauma, while others experienced infection (n = 3),
cancer (n = 3), diabetes (n = 2), Charcot–Marie–Tooth (n = 2), and congenital problems
(n = 2). Participants were regular prosthesis users (0.5 to 60 years) with the ability to read
and write in English.

Table 1. Participant characteristics.

Characteristics Total (N = 21) Male (n = 14) Female (n = 7)

Age (y) 53.5 ± 12.8 51.7 ± 11.8 57.3 ± 14.8
Height (cm) 171.9 ± 9.2 176.6 ± 5.9 162.6 ± 7.4
Mass (kg) 89.7 ± 22.4 97.3 ± 16.1 74.3 ± 26.5
Amputation Duration (years) 15.7 ± 17.0 17.8 ± 17.5 11.7 ± 16.6
Classification

Right Transtibial 4 3 1
Left Transtibial 8 5 3
Right Transfemoral 1 1
Left Transfemoral 1 1
Bilateral Transtibial 3 1 2
Bilateral Transfemoral 1 1
Bilateral Knee Disarticulation 1 1
Other 2 1 1

Note: Values are (m ± sd). Other; right hip disarticulation with left transtibial.

Height was measured while wearing prostheses and shoes to the nearest 0.1 cm using
a stadiometer (Seca® 213, Hamburg, Germany) and body mass was measured to the nearest
0.1 kg using a digital scale (DETECTO, Webb City, MO, USA). Thereafter, participants
then provided their balance self-efficacy measures using the ABC scale after which they
performed a postural control assessment using the HUMAC balance system.
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2.2. Measures

The 16-item ABC Scale was administered to understand participant balance confidence.
The ABC asks participants to score their level of balance confidence for a series of tasks.
A scale of 0% to 100% is used with 0% meaning no confidence and 100% indicating most
confident. The item responses are summed and divided by 16 to tally an overall mean
score [18]. The ABC has evidence of test–retest reliability [16], and content and convergent
validity in prosthesis users [33].

The HUMAC balance system was used to evaluate participant postural control. The
system has evidenced validity with criterion force plates [26]. Prior to testing, a calibration
procedure was performed to insure precise recording of CoP. Each participant performed
two static standing balance tests on the HUMAC platform with their normal (preferred)
base of support for both trials. Participants stood on the HUMAC platform, which did not
move against the floor, with arms to their sides in their normal standing posture. The use
of assisted devices such as crutches or canes were not permitted. A 5 cm × 5 cm sheet of
colored paper was attached to the wall at eye level 150 cm from the platform as a focal point
for each participant. Participants mounted the platform and stood quietly on the HUMAC,
and two separate 30 s double-limb supported standing balance tests were performed;
eyes opened (EOD) and eyes closed (ECD). During these tests four linear strain gauge
sensors sampled data at ~100 Hz [34,35]. Data analysis was performed in the HUMAC
accompanying software. Variables of interest were center of pressure displacements in
centimeters (cm) of the elliptical area as eyes opened displacement (EOD) and eyes closed
displacement (ECD).

2.3. Statistical Analysis

IBM SPSS v29 (IBM Corp, Armonk, NY, USA) was used to calculate Pearson product
moment coefficients between the HUMAC displacements and ABC scores. Participants
were also divided by those who had higher (≥80 on the ABC scale) or lower (<80 on the ABC
scale) perceived balance after which displacement was compared using an independent
t-test with Cohen’s d to estimate effect size. An independent t-test was also used to
compare displacement in those with a unilateral transtibial amputation vs. those with
transfemoral/multiple limb amputation, as well as those with loss by trauma compared
to loss by other. Correlation coefficients were also computed to assess the relationship
between BMI and displacement. Alpha was set at 0.05 for these tests.

3. Results

There was a significant inverse moderate relationship between EOD testing (46.5 ± 31.8 cm)
and ABC (75.1 ± 18.3%), r = (19)−0.58, p = 0.006, as well as ECD testing (95.7 ± 56.2 cm)
and ABC, r = (19)−0.56, p = 0.008, Figure 1.

There was no significant difference in EOD between those with greater (34.7 ± 17.8 cm)
and less (53.8 ± 36.7 cm) balance confidence, t(19) = −1.36, p = 0.189, d = −0.61, nor in ECD
between those with greater (73.2 ± 49.8 cm) and less (109.5 ± 57.3 cm) balance confidence,
(t(19) = −1.47, p = 0.156, d = −0.66), Figure 2.

When comparing balance between those with unilateral transtibial amputations vs.
those with transfemoral/multiple limb amputations, there was no significant difference
between the groups with eyes open (36.1 ± 21.6 cm and 57.9 ± 38.1 cm, respectively),
t(19) = 1.37, p = 0.255, d = −0.71, and eyes closed (80.1 ± 65.5 cm and 113.2 ± 40.1 cm,
respectively), t(19) = 1.03, p = 0.321, d = −0.59, Figure 3. This same trend was also reflected
in balance confidence (82.9 ± 16.8% and 66.4 ± 16.5%, respectively), t(19) = 0.073, p = 0.789,
d = −0.99.

Those who lost their limbs from trauma had significantly better EOD (11.3 ± 4.3 cm)
compared to those who experienced limb loss by other means (23.6 ± 14.2 cm), t(19) = −2.5,
p = 0.022, d = −1.10, however, this was not evident for ECD (28.3 ± 17.5 cm and 44.7 ± 23.2 cm
respectively), t(19) = −1.7, p = 0.092, d = −0.78, Figure 4. There was also no significant
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difference in ABC between those with loss by trauma (80.9 ± 15.2%) and by other means
(70.7 ± 19.8%), t(19) = 1.3, p = 0.212, d = 0.57.
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significant compared to those who experienced limb loss for other reasons (p = 0.022). The difference
during ECD (41.9 cm) was not significant, p = 0.092.

Finally, there was no significant relationship between EOD (46.5 ± 31.8 cm) and BMI
(30.1 ± 6.6), r = (19)−0.26, p = 0.251, as well as ECD (95.7 ± 56.2 cm) and BMI, r = (19)−0.058,
p = 0.803, Figure 5.
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4. Discussion

In this study, we investigated the relationship of balance confidence and instrumented
postural control. An inverse moderate relationship between user self-reported balance
and center of pressure displacement was observed, suggesting that those who had greater
confidence in their balance were also more likely to have less displacement. Confidence of
balance is easily evaluated through patient-reported outcome measurements such as the
ABC scale [18]. The ABC scores in our study (75.1 ± 18.3%) were higher than those seen in
a sample of four hundred and thirty-five lower-limb amputees 63.8% [36], and in an ABC
of 70% seen in transtibial amputees [37].

Predictive thresholds for ABC scores in lower-limb prosthesis users are still unknown.
Myers et al. reported that scores <50% on the ABC scale should be indicative of low-level
functioning [38]. However, an 80% score or better has been suggested as a minimum that
individuals should achieve, as other scholars have witnessed high functioning for persons
with these balance confidence indices [38]. Some scholars have used a cut-off ABC score
of 77% in lower-limb prosthesis users [17], and others have suggested a score of ≤65% as
predictive of whether a lower-limb prosthesis user would be a community ambulator at
1-year follow up [39]. Scores of 64.2% in those with multiple sclerosis (MS) [40], 60.5% in
persons with vestibular disorders, 79.8% in community dwellers [41], and 95.1% in able-
bodied persons have also been reported [42]. To further identify the link between confidence
and performance-assessed balance, we stratified participants into groups according to
Meyers et al. (1998), using the criteria of 80% confidence [38]. Under these criteria, our
findings indicate that CoP displacement was not significantly different; however, the
moderate effect size indicates the possible utility of using the ABC scale for clinicians to
assess their clients.

In our study, a coefficient of −0.58 and −0.56 (eyes open and closed, respectively)
between balance confidence and balance performance was observed. Much of the schol-
arship has explored the ABC’s ability to evaluate the effect of exercise interventions or
prosthetic rehabilitation [43–46]. However, few studies have reported associations of the
ABC with performance-based balance and mobility measures. In lower-limb prosthesis
users, a moderate inverse correlation (−0.48) between the ABC and balance performance
(L-test functional mobility (L-Test)) has been reported [47]. In community-dwelling individ-
uals, a moderate inverse correlation (−0.69) (timed up and go (TUG)) and a strong positive
correlation (0.86) (Bergs balance scale (BBS)) have been observed [48].
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In addition, a preliminary study showed that the BBS had a significant association
with the ABC scale in LLP [49]. For persons with multiple sclerosis (MS), the Spearman’s
correlation coefficient between the ABC and single limb balance, as measured in seconds,
was 0.72. However, when compared with more challenging dynamic balance, an inverse
correlation of −0.70 was observed. Similarly, when our participants were presented with the
additional challenge of the EC condition, a correlation between ABC and balance performance
of −0.56 was observed. For individuals with Parkinson’s disease, a moderate correlation of
0.50 with the BBS and a moderate inverse correlation of −0.37 with TUG were observed [50].
Taken together, these studies show the importance of measuring both self-report balance and
performance-based balance in persons with musculoskeletal conditions.

Moreover, although studies have revealed associations between ABC with performance-
based outcome measures, few have made comparisons to a portable force plate in lower-
limb prosthesis users. Instrumented force measurements offer additional quantitative
indices of postural control in prosthesis users [51]. Performance measures such as the BBS
have shown a moderate to good inverse correlation with CoP in older adults (−0.77 EO and
−0.88 EC) [52], as well as in those having experienced a stroke (−0.25 EO, −0.49 EC) [53].
Our CoP data revealed a greater displacement of CoP during the eyes closed condition
compared with the eyes opened condition (37.7 ± 22.1 cm vs. 18.3 ± 12.5 cm, respectively).
This is consistent in prosthesis users with increasingly challenging balance tasks (CoP
42.59 cm to 121.55 cm) [54]. Hermodsson et al., and Nadollek et al. also found blindfolding
to increase CoP displacement in lower-limb prosthesis users [55,56]. Importantly, a review
by Ku and colleagues of balance control in LLP identified a dearth of literature exploring
associations between balance confidence and postural sway [7].

This study also reported additional comparisons in balance between those with unilat-
eral and higher/multiple limb amputations, and well as comparing different amputation
etiologies. Performance trends for those with unilateral lower-limb amputations were bet-
ter than those with higher/multiple lower-limb amputations, and those with amputation
caused by trauma performed better than those receiving amputations from other causes. It
is noted that these differences were not significant; however, effect sizes were moderate
to large, thereby suggesting the possibility of these differences being real with a greater
sample size.

This study has a number of limitations which may affect the study implications.
Our sample of prosthesis users was predominantly males wearing transtibial prostheses.
Users with transfemoral prostheses may have lowered balance confidence (60.89%) vs.
TT (64.90%) users [36]. Moreover, even though balance confidence is an important index
of function, mobility is more often linked with the quality of life of lower-limb prothesis
users [57]. Instruments such as the Prosthetic Limb Users Survey of Mobility (PLUS-M) is
also a valid means of understanding function [58,59]. Velocity and frequency domains of
CoP were not assessed but may offer a means of understanding fall risk and postural control
in lower-limb prothesis users [51]. Moreover, we measured outcomes on one occasion,
which may not represent day-to-day fluctuations in balance confidence and performance,
nor were participants’ physical activity, rehabilitation, or engagement in sport reported.

5. Conclusions

This study offers insight into the associations of balance confidence with actual balance
performance in lower-limb prosthesis users. Clinicians should consider the utility of
applying both self-report as well as performance-based balance outcome measurements
during clinical practice. This study has applications for those who may opt to utilize the
ABC scale for the assessment of balance in lower-limb prosthesis users. Our study adds
to the growing body of literature seeking to understand the relationship of instrumented
balance measurement and balance confidence in lower-limb prosthesis users. Future
research may explore the effect of amputation level, prosthetic componentry, as well
as anterior/posterior CoP displacement and velocity as it relates to balance confidence.
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Research can also explore the effect of specific etiologies, such as dysvascular, infection,
etc., on balance confidence and performance.

Author Contributions: Conceptualization, G.G. and J.D.S.; methodology, G.G., J.D.S. and E.-J.Y.;
software, G.G. and J.D.S.; validation, G.G., J.D.S. and E.-J.Y.; formal analysis, G.G., J.D.S. and E.-J.Y.;
investigation, G.G. and J.D.S.; resources, J.D.S.; data curation, G.G., J.D.S. and E.-J.Y.; writing—original
draft preparation, G.G. and E.-J.Y.; writing—review and editing, G.G., J.D.S. and E.-J.Y.; visualization,
J.D.S.; supervision, G.G. and J.D.S. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of Texas A&M University-San Antonio
Institutional Review Board (Log#2021-38).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are available upon request due to privacy restrictions.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Amtmann, D.; Morgan, S.J.; Kim, J.; Hafner, B.J. Health-Related Profiles of People with Lower Limb Loss. Arch. Phys. Med. Rehabil.

2015, 96, 1474–1483. [CrossRef] [PubMed]
2. Finco, M.G.; Kim, S.; Ngo, W.; Menegaz, R.A. A Review of Musculoskeletal Adaptations in Individuals Following Major

Lower-Limb Amputation. J. Musculoskelet. Neuronal Interact. 2022, 22, 269–283. [PubMed]
3. Jiang, G.; Li, C.; Wu, J.; Jiang, T.; Zhang, Y.; Zhao, L.; Evans, A.C.; Li, L.; Ran, S.; Yin, X.; et al. Progressive Thinning of Visual

Motion Area in Lower Limb Amputees. Front. Hum. Neurosci. 2016, 10, 79. [CrossRef] [PubMed]
4. Horak, F.B. Postural Orientation and Equilibrium: What Do We Need to Know about Neural Control of Balance to Prevent Falls?

Age Ageing 2006, 35, ii7–ii11. [CrossRef] [PubMed]
5. Barnett, C.T.; Vanicek, N.; Polman, R.C.J. Temporal Adaptations in Generic and Population-Specific Quality of Life and Falls

Efficacy in Men with Recent Lower-Limb Amputations. J. Rehabil. Res. Dev. 2013, 50, 437. [CrossRef] [PubMed]
6. Geertzen, J.; van der Linde, H.; Rosenbrand, K.; Conradi, M.; Deckers, J.; Koning, J.; Rietman, H.S.; van der Schaaf, D.; van der

Ploeg, R.; Schapendonk, J.; et al. Dutch Evidence-Based Guidelines for Amputation and Prosthetics of the Lower Extremity.
Prosthet. Orthot. Int. 2015, 39, 361–371. [CrossRef] [PubMed]

7. Ku, P.X.; Abu Osman, N.A.; Wan Abas, W.A.B. Balance Control in Lower Extremity Amputees during Quiet Standing: A
Systematic Review. Gait Posture 2014, 39, 672–682. [CrossRef]

8. Essien, S.K.; Kopriva, D.; Linassi, A.G.; Zucker-Levin, A. Trends of Limb Amputation Considering Type, Level, Sex and Age in
Saskatchewan, Canada 2006–2019: An in-Depth Assessment. Arch. Public Health 2022, 80, 10. [CrossRef]

9. Rommers, G.M.; Vos, L.D.W.; Groothoff, J.W.; Schuiling, C.H.; Eisma, W.H. Epidemiology of Lower Limb Amputees in the North
of the Netherlands. Prosthet. Orthot. Int. 1997, 21, 92–99. [CrossRef]

10. Ziegler-Graham, K.; MacKenzie, E.J.; Ephraim, P.L.; Travison, T.G.; Brookmeyer, R. Estimating the Prevalence of Limb Loss in the
United States: 2005 to 2050. Arch. Phys. Med. Rehabil. 2008, 89, 422–429. [CrossRef]

11. Krajbich, J.; Pinzur, M.; Potter, B.; Stevens, P. Atlas of Amputations and Limb Deficiencies, 4th ed.; American Academy of Orthopaedic:
Rosemont, IL, USA, 2016.

12. Chen, L.; Feng, Y.; Chen, B.; Wang, Q.; Wei, K. Improving Postural Stability among People with Lower-Limb Amputations by
Tactile Sensory Substitution. J. Neuroeng. Rehabil. 2021, 18, 159. [CrossRef]

13. Gray, V.L.; Ivanova, T.D.; Garland, S.J. Reliability of Center of Pressure Measures within and between Sessions in Individuals
Post-Stroke and Healthy Controls. Gait Posture 2014, 40, 198–203. [CrossRef] [PubMed]

14. Vrieling, A.H.; van Keeken, H.G.; Schoppen, T.; Otten, E.; Hof, A.L.; Halbertsma, J.P.K.; Postema, K. Balance Control on a Moving
Platform in Unilateral Lower Limb Amputees. Gait Posture 2008, 28, 222–228. [CrossRef] [PubMed]

15. Condie, E.; Scott, H.; Treweek, S. Lower Limb Prosthetic Outcome Measures: A Review of the Literature 1995 to 2005. JPO J.
Prosthet. Orthot. 2006, 18, P13–P45. [CrossRef]

16. Hafner, B.J.; Morgan, S.J.; Askew, R.L.; Salem, R. Psychometric Evaluation of Self-Report Outcome Measures for Prosthetic
Applications. J. Rehabil. Res. Dev. 2016, 53, 797–812. [CrossRef] [PubMed]

17. Wong, C.K.; Chen, C.C.; Benoy, S.A.; Rahal, R.T.; Blackwell, W.M. Role of Balance Ability and Confidence in Prosthetic Use for
Mobility of People with Lower-Limb Loss. J. Rehabil. Res. Dev. 2014, 51, 1353–1364. [CrossRef]

18. Powell, L.E.; Myers, A.M. The Activities-Specific Balance Confidence (ABC) Scale. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 1995, 50,
M28–M34. [CrossRef] [PubMed]

https://doi.org/10.1016/j.apmr.2015.03.024
https://www.ncbi.nlm.nih.gov/pubmed/25917819
https://www.ncbi.nlm.nih.gov/pubmed/35642706
https://doi.org/10.3389/fnhum.2016.00079
https://www.ncbi.nlm.nih.gov/pubmed/26973497
https://doi.org/10.1093/ageing/afl077
https://www.ncbi.nlm.nih.gov/pubmed/16926210
https://doi.org/10.1682/JRRD.2011.10.0205
https://www.ncbi.nlm.nih.gov/pubmed/23881768
https://doi.org/10.1177/0309364614542725
https://www.ncbi.nlm.nih.gov/pubmed/25060393
https://doi.org/10.1016/j.gaitpost.2013.07.006
https://doi.org/10.1186/s13690-021-00759-1
https://doi.org/10.3109/03093649709164536
https://doi.org/10.1016/j.apmr.2007.11.005
https://doi.org/10.1186/s12984-021-00952-x
https://doi.org/10.1016/j.gaitpost.2014.03.191
https://www.ncbi.nlm.nih.gov/pubmed/24768116
https://doi.org/10.1016/j.gaitpost.2007.12.002
https://www.ncbi.nlm.nih.gov/pubmed/18207407
https://doi.org/10.1097/00008526-200601001-00004
https://doi.org/10.1682/JRRD.2015.12.0228
https://www.ncbi.nlm.nih.gov/pubmed/28273329
https://doi.org/10.1682/JRRD.2013.11.0235
https://doi.org/10.1093/gerona/50A.1.M28
https://www.ncbi.nlm.nih.gov/pubmed/7814786


Biomechanics 2023, 3 569

19. Altenburg, B.; Ernst, M.; Maciejasz, P.; Schmalz, T.; Braatz, F.; Gerke, H.; Bellmann, M. Effects of A Prosthetic Foot with Increased
Coronal Adaptability on Cross-Slope Walking. Can. Prosthet. Orthot. J. 2021, 4, 35206. [CrossRef]

20. Miller, W.C.; Deathe, A.B.; Speechley, M.; Koval, J. The Influence of Falling, Fear of Falling, and Balance Confidence on Prosthetic
Mobility and Social Activity among Individuals with a Lower Extremity Amputation. Arch. Phys. Med. Rehabil. 2001, 82,
1238–1244. [CrossRef]

21. Horak, F.B.; Wrisley, D.M.; Frank, J. The Balance Evaluation Systems Test (BESTest) to Differentiate Balance Deficits. Phys. Ther.
2009, 89, 484–498. [CrossRef]

22. Fuller, K.; Omaña Moreno, H.A.; Frengopoulos, C.; Payne, M.W.; Viana, R.; Hunter, S.W. Reliability, Validity, and Agreement of
the Short-Form Activities-Specific Balance Confidence Scale in People with Lower Extremity Amputations. Prosthet. Orthot. Int.
2019, 43, 609–617. [CrossRef] [PubMed]

23. Frengopoulos, C.; Zia, Z.; Payne, M.; Viana, R.; Hunter, S. Association between Balance Self-Efficacy And Walking Ability in
Those With New Lower Limb Amputations. Can. Prosthet. Orthot. J. 2022, 5, 36695. [CrossRef] [PubMed]

24. Quijoux, F.; Nicolaï, A.; Chairi, I.; Bargiotas, I.; Ricard, D.; Yelnik, A.; Oudre, L.; Bertin-Hugault, F.; Vidal, P.-P.; Vayatis, N.; et al. A
Review of Center of Pressure (COP) Variables to Quantify Standing Balance in Elderly People: Algorithms and Open-Access
Code. Physiol. Rep. 2021, 9, e15067. [CrossRef]

25. Johansson, J.; Jarocka, E.; Westling, G.; Nordström, A.; Nordström, P. Predicting Incident Falls: Relationship between Postural
Sway and Limits of Stability in Older Adults. Hum. Mov. Sci. 2019, 66, 117–123. [CrossRef] [PubMed]

26. Koltermann, J.; Gerber, M.; Beck, H.; Beck, M. Validation of the HUMAC Balance System in Comparison with Conventional Force
Plates. Technologies 2017, 5, 44. [CrossRef]

27. Sahoo, P.K.; Sahu, M.M. Quantitative Assessment of Postural Balance in Patients with Chronic Anterior Cruciate Ligament
Injury—A Controlled Study. J. Clin. Orthop. Trauma 2021, 23, 101645. [CrossRef] [PubMed]

28. Guerra, G.; Smith, J.D. Correlates of Balance and Aerobic Indices in Lower-Limb Prostheses Users on Arm Crank Exercise. Sensors
2021, 21, 6917. [CrossRef]

29. Stone, A.A.; Shiffman, S. Capturing Momentary, Self-Report Data: A Proposal for Reporting Guidelines. Ann. Behav. Med. 2002,
24, 236–243. [CrossRef]

30. Krumpal, I. Determinants of Social Desirability Bias in Sensitive Surveys: A Literature Review. Qual. Quant. 2013, 47, 2025–2047.
[CrossRef]

31. Cameron, M.H.; Huisinga, J. Objective and Subjective Measures Reflect Different Aspects of Balance in Multiple Sclerosis. J.
Rehabil. Res. Dev. 2013, 50, 1401–1410. [CrossRef]

32. Lee, H.K.; Altmann, L.J.P.; McFarland, N.; Hass, C.J. The Relationship between Balance Confidence and Control in Individuals
with Parkinson’s Disease. Park. Relat. Disord. 2016, 26, 24–28. [CrossRef] [PubMed]

33. Miller, W.C.; Deathe, A.B.; Speechley, M. Psychometric Properties of the Activities-Specific Balance Confidence Scale among
Individuals with a Lower-Limb Amputation. Arch. Phys. Med. Rehabil. 2003, 84, 656–661. [CrossRef] [PubMed]

34. Bartlett, H.L.; Ting, L.H.; Bingham, J.T. Accuracy of Force and Center of Pressure Measures of the Wii Balance Board. Gait Posture
2014, 39, 224–228. [CrossRef] [PubMed]

35. Hubbard, B.; Pothier, D.; Hughes, C.; Rutka, J. A Portable, Low-Cost System for Posturography: A Platform for Longitudinal
Balance Telemetry. J. Otolaryngol. Head Neck Surg. 2012, 41 (Suppl. 1), S31–S35.

36. Miller, W.C.; Speechley, M.; Deathe, A.B. Balance Confidence among People with Lower-Limb Amputations. Phys. Ther. 2002, 82,
856–865. [CrossRef]

37. Miller, W.; Deathe, A. A Prospective Study Examining Balance Confidence among Individuals with Lower Limb Amputation.
Disabil. Rehabil. 2004, 26, 875–881. [CrossRef]

38. Myers, A.M.; Fletcher, P.C.; Myers, A.H.; Sherk, W. Discriminative and Evaluative Properties of the Activities-Specific Balance
Confidence (ABC) Scale. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 1998, 53, M287–M294. [CrossRef]

39. Wong, C.K.; Young, R.S.; Ow-Wing, C.; Karimi, P. Determining 1-Yr Prosthetic Use for Mobility Prognoses for Community-
Dwelling Adults with Lower-Limb Amputation. Am. J. Phys. Med. Rehabil. 2016, 95, 339–347. [CrossRef]
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