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individuals.

o The lack of reference values for the 3-meter backward walk test limits its use in rehabilitation.
o This study provided a gender- and age-reference value of the 3-meter backward walk test in

« The findings indicate that males have shorter 3-meter backward walk than females.
o The time taken to accomplish 3-meter backward walk increases with age in apparently healthy
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Abstract

Objective: The 3-meter backward walk (3MBW) test is an
outcome performance measure to assess backward walking
mobility, balance, and risk of fall. However, the lack of
baseline values is a potential limitation for its use as a
rehabilitation target value or predictor of outcomes. This
study aimed at ascertaining a gender- and age-reference
value of 3MBW and determining its correlation with soci-
odemographic and anthropometric variables. Methods: A

total of 1,601 Nigerian healthy adults participated in this
cross-sectional study. 3MBW was measured following
standardized procedure on a marked 3-m floor. Anthropo-
metric and sociodemographic parameters were taken. Data
were summarized using the descriptive statistics of mean,
standard deviation, and percentile (less than the 25th, be-
tween the 25th and 75th, and above the 75th percentiles
were regarded as low, average, and high 3MBW, respec-
tively). Results: From this study, less than 2.23 s and
2.60 s were regarded as low risk of fall for males and females,
respectively; 2.23-3.00 s and 2.60-3.50 s were regarded as
average risk of fall for males and females, respectively, while
greater than 3.00-3.9 s and 3.50-3.90 s were regarded as
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high risk of fall for males and females, respectively. 3SMBWT
was significantly associated with age (r=0.51, p = 0.001), sex
(r=0.315, p = 0.001), weight (r = 0.14, p = 0.001), BMI (r =
0.28, p = 0.001), but not height (r = —0.03; p = 0.250).
Conclusion: This study provided a reference set of values
according to age and gender for 3MBW in healthy indi-
viduals. Males have shorter 3MBW than females, and the
time taken to accomplish 3MBW increases with age.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Physical performance tests are the traditional assess-
ment methods employed by physiotherapists to evaluate
physical impairment/deficiencies, monitor improvement
during rehabilitation, and document outcomes [1]. Some
of these physical performance measures include the Berg
Balance Scale [2], Dynamic Gait Index [3], the Timed Up
and Go Test [4], and Short Physical Performance Battery
[5]. These traditional physical performance measures
have been reported to be valid predictors of health
outcomes and prognosis [6], as well as proxy indicators of
other health indices/indexes. Examples of these include
Simmonds Physical Performance-Based Tests Battery in
the prediction of disability risks among patients with
chronic low-back pain [7], Physical Performance Test
(PPT) in the prediction "of aerobic capacity sufficient for
independence in early-stage Alzheimer disease [8], fitness
testing to predict injury risk [9], and as a predictor of
several health outcomes [10].

Meanwhile, several measures of risk of fall in adults
have been developed; these include forward walking,
turning, and stepping motions [11]. Research shows that
backward walking is more sensitive to identifying health-
related changes in mobility and balance compared to
forward walking [12]. The 3-meter backward walk test
(BMBWT) is one of the outcome measures to assess
backward walking mobility, balance, and risk of fall [11].
Backward walking is necessary to perform such tasks as
walking backward towards a chair, opening a door, or
getting out of the way of a sudden obstacle [13]. Backward
walking might be quite challenging, especially for elderly
people with neurological deficits [11]. It has been shown
that mechanical measurements of back support specifi-
cally the speed, step length, and double support surface
are mostly reduced in the elderly. According to a study by
Carter et al. [13], the 3MBWT showed similar or better
diagnostic accuracy for falls in the past year than most
commonly used measures. Also, a previous study by
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Carter et al. [11] proposed that 3MBWT was a better
predictor of retrospective falls in the elderly than other
popular fall predictive tests such as five times “Seat to
Stand” and “Timed Up and Go,” and as such, it may be a
valuable addition to the current battery of clinical tools.

Based on the time taken to cover a marked 3-meter
backward walk (3MBW), researchers classified people as
having a low, moderate, and high risk of falls [11]. In a
study aimed to determine diagnostic accuracy and an
appropriate fall cut-off score of the SMBWT in a person
with Parkinson’s (PwP), the cut-off of 4.2 s was identified
to be the most optimal for identifying falls in PwP within
the past 6 months [13]. The 3MBWT is gaining increased
use as a valid and reliable functional outcome tool for
measuring dynamic balance and falls in individuals with
stroke [14], multiple sclerosis [15], Parkinson’s disease
[16], spinal cord injury [17], cerebral palsy [18], dementia
[19], fibromyalgia [20], arthroplasty [21], and among
wide range of older adults [12]. However, the lack of
baseline or reference values for SMBWT is still a potential
limitation in its use as an outcome performance measure
to assess backward walking mobility, balance, and risk of
fall risk. Thus, reference normative database is necessary
to identify alterations in balance and gait mechanics, as
well as any mobility impairments, and in turn inform
appropriate intervention plan.

Normative or reference values for the 3MBWT will
help identify normal and abnormal backward walk scores.
Therefore, to identify departures of the backward walk
score from “normal,” a normative database is needed.
Comparing 3MBWT results to reference data of healthy
subjects may help identify individuals who are prone to
fall and may also serve as objective quantitative bench-
marks for setting specific goals to improve balance and
stability and provide outcome measures for evaluating the
success of an intervention. This study aimed to provide
gender- and age-reference values of the 3MBWT in
healthy Nigerian adults using the SMBWT.

Materials and Methods

This cross-sectional study recruited healthy adults who were
18 years and older, without known musculoskeletal and neurological
disorders, and who were not elite athletes or professional sportsmen
and women. However, individuals with obvious physical or cog-
nitive impairments were excluded from this study. The participants
were volunteers and residents in Ondo town, Ondo State, Nigeria,
including students, public and private sector workers who responded to
a research advertisement. Ethical approval for the study was obtained
from the Ethics and Research Committee of University of Medical
Sciences, Ondo, Nigeria (NHREC/TR/UNIMED/HREC-Ondo
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Table 1. General characteristics of the participants (n = 1,601)

Variable <20 years 21-30 years 31-40 years 41-50 years 51-60 years >60 year  All participants
(n = 268) (n = 261) (n = 259) (n = 250) (n = 250) old (n =1,601)
mean+SD mean+SD mean+SD meanSD mean = SD mean+SD mean + SD

Age, years 18.8+1.02 24.1£2.93 34.7+£2.86 45.3+3.13 54.9+4.60 63.6+3.36 40.8+16.7

Height, m  2.85+13.85 1.66+0.09 1.64+0.06 1.64+0.07 1.65+0.08 1.60+0.08 1.84+5.68

Weight, kg 58.8+9.05 64.2+7.99 64.4+7.56 65.7£8.18 64.6+£9.46 65.6£9.89 64.1+9.08

BMI, kg/m? 21.5+3.79 23.4+3.47 24.5+3.47 24.6+3.66 23.8+4.11 25.6+4.56 23.9+4.10

BMI, body mass index; SD, standard deviation.

St/22/06/21/PHT/16/0650). Written informed consent was also Results

obtained from each participant. Data on anthropometric and
sociodemographic parameters were obtained. The sample size for
this study was based on the formula 7o = z28%/¢? [22], where z =
1.96, 8 = 1, e = 0.05; 1.96> x 1?/0.05* = 1,536. A total of 1,601
responded and were included in the study.

3-Meter Backward Walk Test

Participants were asked to walk 3 m on a tiled floor measured
and marked with black tape. Participants were asked to align their
heels to follow the black band. Following the “start” command,
participants were asked to walk backwards as quickly but as safely
as possible. The researcher walked backward with the participant
to ensure safety. When the distance of 3 m was completed, the time
taken was assessed by a stopwatch. Participants were not allowed
to run during the test but could look behind themselves if they
desired. The test was repeated three times and the average values
were recorded. A demonstration was done by the researcher before
participants were instructed to go through the procedure [11].

Data Analysis

The Shapiro-Wilk test was used to examine the normality of
the data. Data were summarized using the descriptive statistics
of mean, standard deviation, and percentile. To construct
gender- and age-reference value tables for the 3SMBWT, the
participants were classified into six age groups: less than 20,
21-30, 31-40, 41-50, 51-60, and older than 60 years, re-
spectively. Typically, 25th and 75th percentiles are the lower
and upper bounds in a dataset. In addition, studies on nor-
mative or reference values have utilized values between 25th
and 75th percentiles to represent “normal” or “average” for the
construct being investigated [23]. Thus, poor 3SMBWT was
defined as a walk test time less than the 25th percentile,
medium 3MBWT as a walk test time that ranged between the
25th percentile and 75th percentile, and good 3MBWT as a
walk test time that is greater than 75th percentile. Pearson
product-moment correlation analysis was also used to in-
vestigate the association of 3MBWT with sociodemographic
and anthropometric variables. Independent ¢ test was used to
assess sex differences in anthropometric variables. The alpha
level was set at p < 0.05. Data analysis was done using IBM
SPSS Statistics for Windows, Version 22.0 (IBM Corp., Ar-
monk, NY, USA).

Reference Values for 3-m Backward Walk
Test

Participants’ ages ranged between 18 and 65 years; 905
(56.5%) were females and 696 (43.5%) were males. The mean
and standard age, weight, height, and body mass index (BMI)
of the participants were 40.8 + 16.7 years, 64.1 + 9.08 kg,
1.84 + 5.68 m, 23.9 * 4.10 kg/m?, respectively. Presented in
Table 1 are the general characteristics of participants. Table 2
shows the age- and sex-reference values for a 3MBW.

Using the 25th, 25th-75th, and >75th percentiles as low,
average, and high 3MBWT, respectively, for male and fe-
male participants, less than 2.23 s and 2.60 s were regarded
as a low risk of fall for males and females, respectively;
2.23-3.00 s and 2.60-3.50 s as the average risk of fall for
males and females, respectively, while greater than
3.00-3.9 s and 3.50-3.90 s were regarded as high risk of fall
for male and female, respectively (Table 2). Presented in
Table 3 are the results on the correlation between 3MBW
and sociodemographic parameters and anthropometric
parameters. Result showed that a significant correlation
exists between 3MBW and each of age (r = 0.51; p = 0.001),
sex (r = 0.315; p = 0.001), weight (r = 0.140; p = 0.001), and
BMI (r = 0.281; p = 0.001). The results of sex comparison of
anthropometric parameters showed significantly higher
values in height (= 10.564, p < 0.001) and weight (¢ = 2.962,
p = 0.003) among male participants but higher BMI among
female participants (t = 3.696, p < 0.001). However, there
was no significant sex difference in age (Table 4).

Discussion

The purpose of this study was to provide a reference
value for 3MBWT in apparently healthy individuals.
3MBWT is considered an outcome performance mea-
sures to assess backward walking mobility, balance, and
risk of fall risks. Reference values for a 3SMBWT can be
used as rehabilitation target values or predictor of
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Table 2. Age- and sex-reference values for 3-meters backward walk test

Minimum  25th 50th Mean SD Median 75th 95th Maximum
percentile percentile percentile percentile

18-20 years

Male 1.2 1.80 2.10 210 040 210 240 2.80 3.00

Female 1.7 2.80 3.00 243 032 3.00 3.10 3.30 3.90

Total (male & female) 1.2 2.10 2.30 231 039 230 2.60 2.90 3.90
21-30 years

Male 1.2 2.20 240 206 041 240 2.63 2.90 3.30

Female 1.7 3.10 249 336 026 3.30 342 3.70 3.20

Total (male & female) 1.2 2.00 2.30 227 046 230 2.60 3.00 3.30
31-40 years

Male 1.5 1.80 2.10 2.81 035 210 2.30 283 3.50

Female 1.9 2.90 3.00 298 039 3.00 3.10 3.70 3.90

Total (male & female) 1.5 3.20 3.00 309 130 3.00 3.30 3.60 3.60
41-50 years

Male 23 2.30 2.50 249 024 250 2.80 3.10 3.80

Female 25 3.10 340 328 026 340 3.60 3.90 3.80

Total (male & female) 2.3 2.90 3.10 3.14 030 3.66 340 3.60 3.80
51-60 years

Male 1.9 2.70 2.90 297 039 290 3.00 3.20 3.90

Female 17 2.90 3.00 330 040 3.00 3.20 3.98 4.80

Total (male & female) 1.7 2.90 3.15 3.16 043 3.5 3.50 3.80 4.80
>60 years

Male 2.1 3.00 3.20 313 042 320 340 3.60 4.70

Female 2.2 3.30 3.60 3,57 051 357 3.90 4.50 5.10

Total (male & female) 2.1 3.00 340 340 052 340 3.70 4.40 5.10
All

Male 1.2 223 2.90 267 057 290 3.00 3.50 4.70

Female 1.7 2.60 3.10 3.08 080 3.10 3.50 3.90 3.90

Total (male & female) 1.2 2.50 3.00 290 079 3.00 3.30 3.80 3.80

Table 3. Correlation between the 3-meters backward walk test
and sociodemographic and anthropometric parameters

Variables Correlation (r) p value
Age, years 0.510 0.001*
Sex 0.315 0.001*
Height, m -0.030 0.250
Weight, kg 0.140 0.001*
BMI, kg/m? 0.281 0.001*

*Indicates significant correlation, r-Pearson’s correlation
coefficient.

outcomes. A study among residents of a retirement
community without a history of neurological deficits by
Carter et al. [11] found that people walking faster than
3.0 s on the SMBW were unlikely to have reported falling,
whereas people slower than 4.5 s were highly likely to
have reported falling. In another study [12], more than
75% of people who were faster than 3.0 s did not report
any falls, while 94% of people who did not report falling
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were faster than 4.5 s. For people who were slower than
4.5 s, 81% reported falling. In other words, persons
walking faster than 3.0 s on the SMBWT were relatively
unlikely to have reported falling, whereas people walking
slower than 4.5 s were very likely to have reported falling
[12]. The values obtained from the reference norms in
this study are somewhat comparable with walk speed
reckoned to risk of fall during a 3BMBWT in the study by
Carter et al. [11]. While speeds of 3.13 + 0.42 sand 3.57 +
0.51 s were found in this study for male and female,
respectively, who were in the >60 years of age category,
3.8+ 1.8 sand 4.2 + 2.2 s were reported among male and
female, respectively, in the study by Carter et al. [11]
among community-dwelling older adult (aged 60-89
years) without a history of neurological deficit who were
residents of a retirement community in the USA.

In disease conditions, 3MBWT scores are expected to
take longer to accomplish. In a study among patients with
stroke, Abit Kocaman et al. [14] recorded the first and
second walking durations for 3MBWT as 1545 +
8.91 sand 15.55 + 9.39 s, respectively. Thus, patients with
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Table 4. Sex differences in the

anthropometric parameters Variable Male, mean+SD Female, mean+SD t p value

(n =1, 607) Age, years 39.91+15.88 39.62+16.25 0.343 0.731
Height, m 1.66+0.07 1.62+0.07 10.564 <0.001*
Weight, kg 64.86+7.63 63.59+8.84 2.962 0.003*
BMI, kg/m2 23.57+3.45 24.28+3.93 3.696 <0.001*

SD, standard deviation. *Indicates significant difference.

stroke are at a higher fall risk compared to healthy older
individuals. In another study among persons with mul-
tiple sclerosis, the average of the first and second mea-
surements of the 3MBWT was reported as 6.17 + 3.98 sec
and 6.19 + 3.89 s [15].

In another study by Carter et al. [13], the SMBWT was
recommended to be considered as part of a battery of tests
among persons with Parkinson’s disease, as it had the
highest overall accuracy for retrospective falls compared
with other tests. While the 3MBWT was found to be
reliable in healthy elderly individuals [11], it has been
recommended for validation among other patient pop-
ulations [13], as it has the potential to assess neuro-
muscular control, proprioception, protective reflexes, fall
risk, and balance. Accordingly, a recent study by Ayse
et al. [24] reported that the 3MBWT was valid and re-
liable in individuals with stroke as an effective and reliable
tool for measuring dynamic balance and falls in stroke.

Differences in 3MBW between male and female par-
ticipants were observed in this study. Males had shorter
3MBW than females; Laufer [25] reported that male
subjects demonstrate a higher gait velocity than females
only in the backward walking condition, whereas the
stride length of female subjects was shorter than that of
male subjects in both forward and backward walking
conditions. It was also reported that cadence and the
swing and double support phases of ambulation were not
affected by gender, but an interaction effect in cadence
between walking condition and gender may indicate that
the cadence of male subjects is more stable across walking
conditions [25].

The current showed that 3MBWT was significantly
associated with age, sex, weight, and body mass index but
not height. Similar to the findings of Carter et al. [11],
3MBWT was significantly associated with age but not
gender. Tabue-Teguo et al. [26] observed that underweight
and overweight/obese individuals are significantly slower
in gait speed compared to persons with normal body mass
index. High and low body mass indices are here shown to
constitute a risk factor for being a slow walker, thus more
vulnerability to stressors and exposure to negative out-

Reference Values for 3-m Backward Walk
Test

comes. Being overweight and obese has been previously
linked to sarcopenia (i.e., age-related continuing loss of
muscle mass and strength) [27]. Thus, individuals with
obesity may spontaneously become slow walkers due to
impairment of balance and physical fatigue. The excess of
adipose tissue may alter the optimal ratio with lean mass
and affect the quality and function of the skeletal muscle.
Consistently, malnourished individuals may reduce their
gait speed because of quantitative and qualitative deficits of
the skeletal muscle [28].

With respect to height, taller individuals walk faster
than their shorter counterparts [29], and there are
multiple mechanisms underlying this association. Taller
persons tend to have lower body mass index, better
cardiovascular risk profiles, and have higher cognitive
function, all of which have been associated with faster gait
speed [30]. While a study by Elbaz et al. [30] posited that
there is little association between height and gait speed;
however, a study by Samson et al. [31] implied that
mechanical factors, such as greater stride length of taller
persons, play an important role. The higher stride fre-
quency of shorter persons does not compensate for
shorter strides, leading to slower gait speed compared to
their taller counterparts [32]. We observed that male
adults were significantly taller than the female counter-
parts, while female adults had a higher body mass index.
However, mentioned above, females walked faster
backward than males in this study. These findings suggest
more intricate mechanisms, other than physical and
anthropometric parameters, may be responsible for
backward walk speed.

From this study, the time taken to accomplish 3MBW
increases with older age in apparently healthy individuals.
Several measures of fall risk have been previously devel-
oped and include forward walking, turning, and stepping
motions. However, recent research has demonstrated that
backward walking is more sensitive to identify age-related
changes in mobility and balance compared with forward
walking [11]. Age-related changes in gait negatively impact
function, as indicated by an increase in falls and the use of
assistive devices in old age. Older adults have less cadence
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in walking, shorter stride distance, more variable kinematic
parameters, and increased double support time compared
to younger individuals because of this reason, walking
backward slows down more than walking forward [33]. In
a study by Fritz et al. [12], backward and forward walking
performance declined significantly in the elderly compared
to young and middle-aged adults, with spatiotemporal
measures of backward walking declining more precipi-
tously than forward walking [12]. Increased time taken to
accomplish the 3MBW in the elderly is linked to different
changes that occur in various systems in the body. It has
been found that with aging, motor weakness is due in part
to neuromuscular degeneration, but also to degenerative
changes in the central nervous system. Thus, reduction in
gray matter volume, number of motor cortical and spinal
motor neurons and synaptic density, white matter in-
tegrity, and descending commands for motor activation
are some of the factors that may contribute to age-related
motor impairment [34].

The age- and sex-reference values for SMBWT could
be used in rehabilitation to estimate backward walking
mobility, balance, and risk of fall risk in a patient at
intake, as well as serve as rehabilitation targets, and as an
outcome measure of improvement. There is an apparent
dearth of normative database among healthy individuals.
The study by Carter et al. [11] was conducted among
community-dwelling older adults. Other studies have
been carried out among different patient populations.
The current study, to the best of our knowledge, seems to
be the first study to generate age- and sex-reference values
for SMBWT. Thus, there are no data to compare the
percentile values obtained in this study directly. However,
the data for participants older than 60 years in this study
were compared with previous results [11]. It is speculated
that ethnic and racial differences may significantly in-
fluence the pattern of 3MBWT. Currently, there seems to
be no empirical data on this. Thus, there is a need for
more studies on normative values for SMBWT from
other climes.

This study has a few limitations. Sample bias may be
associated with voluntarily participation. Furthermore, the
health status of the participants was based on self-report;
thus, it is possible that the participants might have given
vague or incorrect answers about their health statuses. The
average of three consecutive measurements of 3SMBWT
was used in this study, as recommended and like most
other physical performance test. Using the average value
may help to control for within-subject performance bias,
and random intra-rater errors. No motivation or en-
couragement was given to the participants during the

6 Med Princ Pract
DOI: 10.1159/000534649

walk test to avoid performance bias; however, full in-
formation about the nature of the test was provided.
Finally, the age categorization employed in this study may
serve as another potential limitation. However, while no
rule of thumb is referred to in this study, many studies
with participants having a wide age range construct
reference value tables on the classification by age cate-
gories in 10-year intervals [23].

Conclusions

This study provides a reference set of values ac-
cording to age and gender for 3MBW in apparently
healthy individuals. Males have shorter 3MBW than
females and the time taken to accomplish 3MBW in-
creases with age.

Statement of Ethics

The Ethics and Research Committee of University of Medical
Sciences Ondo, Nigeria, gave ethical approval for the study
(NHREC/TR/UNIMED/HREC-Ondo St/22/06/21/PHT/16/0650).
In addition, written informed consent was obtained from all
participants.

Conflict of Interest Statement

The authors have no conflict of interest to declare.

Funding Sources

There was no funding for this project.

Author Contributions

Chidozie E. Mbada: study conceptualization and design. Aa-
nuoluwapo D. Afolabi, Augusta Akinkuoye, and Taofik O. Afolabi:
data collection. Chidozie E. Mbada, Aanuoluwapo D. Afolabi,
Augusta Akinkuoye, Taofik O. Afolabi, Adekola B. Ademoyegun,
Faatihah Niyi-Odumosu, and Francis Fatoye: data analysis and
interpretation and manuscript drafting. All authors read and
approved the final draft of the manuscript.

Data Availability Statement

The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Mbada/Afolabi/Akinkuoye/Afolabi/
Ademoyegun/Niyi-Odumosu/Fatoye


https://doi.org/10.1159/000534649

—_

[\S}

W

w

=)

~N

(o<}

o

—_

References

Cavanaugh E, Richardson J, Mccmallum C,
Wilhelm M. The predictive validity of
physical performance measures in deter-
mining markers of preclinical disability in
community dwelling middle aged and older
adult. Phys Ther. 2018;98(12):10110-1021.
Blum L, Korner-Bitensky N. Usefulness of the
Berg Balance Scale in stroke rehabilitation: a
systematic review. Phys Ther. 2008;88(5):
559-66.

Berg K, Norman KE. Functional assessment
of balance and gait. Clin Geriatr Med. 1996;
12(4):705-23.

Kojima G, Masud T, Kendrick D, Morris R,
Gawler S, Treml J, et al. Does the timed up
and go test predict future falls among
British community-dwelling older people?
Prospective cohort study nested within a
randomised controlled trial. BMC Geriatr.
2015;15(1):38.

Fisher S, Ottenbacher KJ, Goodwin JS, Gra-
ham JE, Ostir GV. Short physical perfor-
mance battery in hospitalized older adults.
Aging Clin Exp Res. 2009;21(6):445-52.
Yamamoto S, Yamaga T, Nishie K, Sakai Y,
Ishida T, Oka K, et al. Impact of physical
performance on prognosis among patients
with heart failure: systematic review and
meta-analysis. ] Cardiol. 2020;76(2):139-46.
Simmonds MJ, Olson SL, Jones S, Hussein T,
Lee CE, Novy D, et al. Psychometric char-
acteristics and clinical usefulness of physical
performance tests in patients with low back
pain. Spine. 1998;23(22):2412-21.

Vidoni ED, Sciver AV, Johnson DK, He J,
Honea R, Haines B. A community-based
approach to trials of aerobic exercise in ag-
ing and Alzheimer’s disease. Contemp Clin
Trials. 2012;33(6):11051116.

Tomes C, Schram B, Pope R, Orr R. What is
the impact of fitness on injury risk during
police academy training? A retrospective
cohort study. BMC Sports Sci Med Rehabil.
2020;12(39):39.

Bohannon RW. Hand-grip dynamometry
predicts future outcomes in aging adults.
J Geriatr Phys Ther. 2008;31(1):3-10.
Carter V, Jain T, James J, Cornwall M, Al-
drich A, de Heer HD. The 3-m backwards
walk and retrospective falls: diagnostic ac-
curacy of a novel clinical measure. J Geriatr
Phys Ther. 2019;42(4):249-55.

Reference Values for 3-m Backward Walk
Test

12

13

14

15

16

17

18

19

20

21

Fritz NE, Worstell AM, Kloos AD, Siles AB,
White SE, Kegelmeyer DA. Backward walk-
ing measures are sensitive to age-related
changes in mobility and balance. Gait Pos-
ture. 2013;37(4):593-7.

Carter VA, Farley BG, Wing K, de Heer HD,
Jain TK. Diagnostic accuracy of the 3-meter
backward walk test in persons with Parkinson
disease. Top Geriatr Rehabil. 2020;36(3):
140-5.

Abit Kocaman A, Aydogan Arslan S, Ugurlu
K, Katiraa Kirmaci Zi, Keskin ED. Validity
and reliability of the 3-meter backward walk
test in individuals with stroke. ] Stroke
Cerebrovasc Dis. 2021;30(1):105462.

Bilek F, Demir CF. Validity and reliability of
the 3-meter backward walk test in mildly
disabled persons with multiple sclerosis. Mult
Scler Relat Disord. 2022;58:103532.

Kocer B, Soke F, Ataoglu NEE, Ersoy N,
Gulsen C, Gulsen EO, et al. The reliability and
validity of the 3-m backward walk test in
people with Parkinson’s disease. Ir ] Med Sci.
2023:1-9.

Foster H, DeMark L, Spigel PM, Rose DK,
Fox EJ. The effects of backward walking
training on balance and mobility in an in-
dividual with chronic incomplete spinal cord
injury: a case report. Physiother Theory
Pract. 2016;32(7):536-45.

Celik OF, Adiguzel H, Kirmaci ZIK, Erel S,
Demirguc A. Validity and reliability of the 3-
meter backward walk test in children with
cerebral palsy. Acta Neurol Belg. 2023;123(4):
1439-46.

Chan WL, Cheung YT, Lee YW, Teo AM, Wo
HK, Wong Y. Reliability, validity, and min-
imal detectable change of the backward walk
test in older adults with dementia. ] Geriatr
Phys Ther. 2022;45(3):145-53.

Leon-Llamas JL, Villafaina S, Murillo-Garcia
A, Dominguez-Mufioz FJ, Gusi N. Test-retest
reliability and concurrent validity of the
3 m backward walk test under single and dual-
task conditions in women with fibromyalgia.
J Clin Med. 2022;12(1):212.

Ozden F, Coskun G, Bakirhan S. The test-
retest reliability, concurrent validity and
minimal detectable change of the 3-m
backward walking test in patients with total
hip arthroplasty. J Arthrosc Jt Surg. 2021;
8(3):288-92.

22 Kasiulevicius V, Sapoka V, Filipaviciute R.

Sample size calculation in epidemiological
studies. Gerontologija. 2006;7(4):225-31.
Iverson GL, Koehle MS. Normative data for
the balance error scoring system in adults.
Rehabil Res Pract. 2013;2013:846418.

Ayse AK, Saniye AA, Kubra U, Zekiye IKK.
Validity and reliability of the 3-meter back-
ward walk test in individuals with stroke.
] Stroke Cerebrovasc Dis. 2020;30(1):105462.
Laufer Y. Age-and gender-related changes in
the temporal-spatial characteristics of for-
wards and backwards gaits. Physiother Res
Int. 2003;8(3):131-42.

Tabue-Teguo M, Perés K, Simo N, Le Goft M,
Perez Zepeda MU, Féart C, et al. Gait speed
and body mass index: results from the AMI
study. PLoS One. 2020;15(3):€0229979.
Woo J, Leung J. Sarcopenic obesity revisited:
insights from the mr and ms Os cohort. ] Am
Med Dir Asso. 2018;19(8):679-84.¢2.
Dufour A, Hannan M, Murabito ], Kiel D,
McLean R. Sarcopenia definitions considering
body size and fat mass are associated with mo-
bility limitations: the Framingham Study.
] Gerontol A Biol Sci Med Sci. 2013;68(2):168-74.
Bohannon RW. Comfortable and maximum
walking speed of adults aged 20-79 years:
reference values and determinants. Age
Ageing. 1997;26(1):15-9.

Elbaz A, Vicente-Vytopilova P, Tavernier B,
Sabia S, Dumurgier J, Mazoyer B, et al. Motor
function in the elderly: evidence for the reserve
hypothesis. Neurology. 2013;81(5):417-26.
Samson M, Crowe A, de Vreede PL, Dessens
JA, Duursma SA, Verhaar HJ. Differences in
gait parameters at a preferred walking speed
in healthy subjects due to age, height and
body weight. Aging. 2001;13(1):16-21.
Weyand P, Smith B, Puyau M, Butte N. The
mass-specific energy cost of human walking is set
by stature. ] Exp Biol. 2010;213(Pt 23):3972-9.
Maritz CA, Pigman J, Grévare Silbernagel K,
Crenshaw J. Effects of backward walking
training on balance, mobility, and gait in
community-dwelling older adults. Acti Adap
Aging. 2020;45(3):202-16.

Good C, Johnsrude I, Ashburner J, Henson R,
Friston K, Frackowiak RS. A voxel-based
morphometric study of ageing in 465 nor-
mal adult human brains. Neuroimage. 2001;
14(1 Pt 1):21-36.

Med Princ Pract

DOI: 10.1159/000534649


https://www.karger.com/Article/FullText/534649?ref=1#ref1
https://www.karger.com/Article/FullText/534649?ref=2#ref2
https://www.karger.com/Article/FullText/534649?ref=3#ref3
https://www.karger.com/Article/FullText/534649?ref=4#ref4
https://www.karger.com/Article/FullText/534649?ref=5#ref5
https://www.karger.com/Article/FullText/534649?ref=6#ref6
https://www.karger.com/Article/FullText/534649?ref=7#ref7
https://www.karger.com/Article/FullText/534649?ref=8#ref8
https://www.karger.com/Article/FullText/534649?ref=8#ref8
https://www.karger.com/Article/FullText/534649?ref=9#ref9
https://www.karger.com/Article/FullText/534649?ref=10#ref10
https://www.karger.com/Article/FullText/534649?ref=11#ref11
https://www.karger.com/Article/FullText/534649?ref=11#ref11
https://www.karger.com/Article/FullText/534649?ref=12#ref12
https://www.karger.com/Article/FullText/534649?ref=12#ref12
https://www.karger.com/Article/FullText/534649?ref=13#ref13
https://www.karger.com/Article/FullText/534649?ref=14#ref14
https://www.karger.com/Article/FullText/534649?ref=14#ref14
https://www.karger.com/Article/FullText/534649?ref=15#ref15
https://www.karger.com/Article/FullText/534649?ref=15#ref15
https://www.karger.com/Article/FullText/534649?ref=16#ref16
https://www.karger.com/Article/FullText/534649?ref=17#ref17
https://www.karger.com/Article/FullText/534649?ref=17#ref17
https://www.karger.com/Article/FullText/534649?ref=18#ref18
https://www.karger.com/Article/FullText/534649?ref=19#ref19
https://www.karger.com/Article/FullText/534649?ref=19#ref19
https://www.karger.com/Article/FullText/534649?ref=20#ref20
https://www.karger.com/Article/FullText/534649?ref=21#ref21
https://www.karger.com/Article/FullText/534649?ref=22#ref22
https://www.karger.com/Article/FullText/534649?ref=23#ref23
https://www.karger.com/Article/FullText/534649?ref=24#ref24
https://www.karger.com/Article/FullText/534649?ref=25#ref25
https://www.karger.com/Article/FullText/534649?ref=25#ref25
https://www.karger.com/Article/FullText/534649?ref=26#ref26
https://www.karger.com/Article/FullText/534649?ref=27#ref27
https://www.karger.com/Article/FullText/534649?ref=27#ref27
https://www.karger.com/Article/FullText/534649?ref=28#ref28
https://www.karger.com/Article/FullText/534649?ref=29#ref29
https://www.karger.com/Article/FullText/534649?ref=29#ref29
https://www.karger.com/Article/FullText/534649?ref=30#ref30
https://www.karger.com/Article/FullText/534649?ref=31#ref31
https://www.karger.com/Article/FullText/534649?ref=32#ref32
https://www.karger.com/Article/FullText/534649?ref=33#ref33
https://www.karger.com/Article/FullText/534649?ref=33#ref33
https://www.karger.com/Article/FullText/534649?ref=34#ref34
https://doi.org/10.1159/000534649

	Reference Values for 3-Meter Backward Walk Test among Apparently Healthy Adults
	Introduction
	Materials and Methods
	3-Meter Backward Walk Test
	Data Analysis

	Results
	Discussion
	Conclusions
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References


