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ORIGINAL ARTICLE
Reliability of tele-evaluation of Timed Up and Go, Single

Leg Stand, and 30 s Sit to Stand Tests
in patients with low back pain

Bel agnisi olan hastalarda Zamanli Kalk Yiiri, Tek Ayak Uzerinde Durma ve 30 Saniye Otur Kalk

Testlerinin tele-degerlendirmesinin givenirligi
Muhammed Zahid UZ1, Hayriye YILMAZ2, Bilge KARA3

Abstract Purpose: This study aimed to examine the reliability of the Timed Up and Go (TUG), Single Leg Standing (SLS), and 30-Second

0z

Sit-to-Stand (30STS) tests, both between different raters (inter-rater) and within the same rater (intra-rater), when administered
through face-to-face and tele-evaluation methods in individuals with low back pain (LBP).

Methods: Fifty individuals diagnosed with LBP and meeting the inclusion criteria participated in the study. Detailed demographic
characteristics, including age, sex, and body mass index (BMI), were recorded. Functional tests were conducted both in a
traditional face-to-face setting and under synchronous (real-time) and asynchronous (recorded) tele-evaluation conditions.
Results: Inter-rater reliability between face-to-face and tele-evaluation methods was found to be very high (TUG: 1ICC=0.999;
SLS: ICC=0.998; 30STS: ICC=0.996). Similarly, inter-rater reliability between two tele-evaluation sessions was also excellent
(TUG: 0.997; SLS: 0.999; 30STS: 0.999). Intra-rater reliability, representing repeated measurements by the same rater, was also
high in synchronous tele-evaluations, with ICC values of 0.997, 0.925, and 0.924 for TUG, SLS, and 30STS, respectively.
Conclusions: The TUG, SLS, and 30STS tests demonstrated high reliability in tele-evaluation applications among individuals with
LBP. These findings indicate that the tests are valid, feasible, and clinically useful tools for standardized, safe, and remote
evaluation of functional capacity in a home environment.

Keywords: Low back pain, Telemedicine, Telerehabilitation, Reliability.

Amag: Bu calismanin amaci, bel agnsi olan bireylerde Zamanli Kalk-Yirii (Timed Up and Go; TUG), Tek Ayak Uzerinde Durma
(Single Leg Standing; SLS) ve 30 Saniye Otur-Kalk (30-Second Sit-to-Stand; 30STS) testlerinin, hem aymi degerlendirici hem de
farkll degerlendiriciler arasinda, yiz yiize ve tele-degerlendirme yontemleriyle giveniigini incelemekt.

Yontem: Calismaya, bel agnsi tanisi almis ve dahil edilme kriterlerini karsilayan 50 birey katildl. Katihmcilann yas, cinsiyet ve
beden kitle indeksi (BKI) gibi aynntili demografik verileri kaydedildi. Fonksiyonel testler hem geleneksel yiiz yiize ortamda hem
de senkron (es zamanly) ve asenkron (farkli zamanty) tele-degerlendirme kosullannda uyguland.

Bulgular: Viiz yiize ve tele-degerlendirme yontemleri arasinda farkli degerlendiriciler arasi (inter-degerlendirici) givenirlik cok
Yyiksek bulundu (TUG: 1€C=0,999; SLS: ICC=0,998; 30STS: ICC=0,996). i tele-degerlendirme oturumu arasindaki farkl
degerlendiriciler arasi (inter-degerlendirici) givenirlik de oldukca yiiksekti (TUG: 0,997; SLS: 0,999; 30STS: 0,999). Ayni
degerlendirici tarafindan yapilan tekrar 6lcimler arasindaki (intra-degerlendirici) giivenirlik, senkron tele-degerlendirmede TUG,
SLS ve 30STS igin sirastyla 0,997, 0,925 ve 0,924 olarak bulundu.

Sonug: TUG, SLS ve 30STS testlen, bel agnsi olan bireylerde tele-degerlendirme uygulamalan acisindan yiiksek diizeyde
glivenirlik sergilemistir. Bu bulgular, s6z konusu testlerin fonksiyonel kapasitenin ev ortaminda uzaktan, givenli ve standardize
bir bicimde degerlendirilmesi icin gecerli, uygulanabilir ve klinik olarak yararl araclar oldugunu gostermehtedir.

Anahtar kelimeler: Bel agnisi, Tele-tip, Tele-rehabilitasyon, Givenirlik.
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INTRODUCTION

Low back pain (LBP) is defined as
discomfort or pain occurring between the lower
rib margins and the gluteal folds, with or
without radiating symptoms to the lower
extremities. It represents one of the most
prevalent musculoskeletal disorders globally
and is a major cause of disability, work loss, and
reduced quality of life.! According to the Global
Burden of Disease Study, more than 80% of
adults experience at least one episode of LBP
during their lifetime, and recurrence rates are
high. The persistent nature and economic
consequences of LBP make it an important
public health problem.13

Conventional management of LBP
primarily involves physical therapy and
rehabilitation. However, access to such services
is often limited-particularly in rural or
underserved areas-due to workforce shortages,
mobility limitations, and economic barriers.?
These challenges have stimulated the
development of telerehabilitation, an emerging
approach that enables healthcare providers to
deliver physiotherapy and monitoring remotely
through video conferencing and digital tools.24
Telerehabilitation offers advantages such as
increased accessibility, reduced travel costs, and
continuity of care during situations like the
COVID-19 pandemic.56

In physical rehabilitation, objective and
reliable functional tests are essential for
evaluating a patient’s mobility, balance, and
overall functional status.4 Among the most
widely used are the Timed Up and Go (TUG),
Single Leg Stand (SLS), and 30-Second Sit-to-
Stand (30STS) tests. The TUG assesses
functional mobility and dynamic balance by
measuring the time needed to stand up, walk 3
m, turn, and sit down again.”8 The SLS
evaluates static balance and postural control,?
while the 30STS measures lower-limb muscle
strength and endurance.l!2 These tests are
practical, inexpensive, and easily applicable in
both clinical and tele-based contexts.!3.14

Although numerous studies have verified
the reliability of these tests in traditional face-
to-face evaluations, their reliability under tele-
evaluation conditions remains limited.13.15.16
Recently, Ozsoy and Uz demonstrated excellent
tele-reliability of the TUG and five-repetition
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sit-to-stand tests in individuals with chronic
non-specific low back pain.!” Similarly, Bowman
et al. confirmed the feasibility and safety of
remote administration of the 30STS test,!® and
Karim et al. verified the practicality of tele-TUG
in older adults.!® These studies suggest that
tele-evaluation can be a valid tool for functional
performance measurement;20.21 however,
evidence among individuals with LBP is still
scarce.

Therefore, this study aimed to investigate
the intra-rater and inter-rater reliability of the
TUG, SLS, and 30STS tests when administered
via tele-evaluation in individuals with LBP. By
comparing face-to-face and tele-based outcomes,
this research sought to determine whether these
tests could be safely and reliably integrated into
telerehabilitation programs.6.22.23

METHODS

Study design and ethical considerations

This methodological reliability study was
conducted at the Department of Physical
Therapy and Rehabilitation, University of
Health Sciences Izmir Bozyaka Training and
Research Hospital. The research protocol was
approved by the institutional ethics committee
(Approval No: 2022/142; October 19, 2022) and
complied with the ethical principles of the
Declaration of Helsinki24 All participants
signed informed consent forms prior to
participation.

Participants

A total of 50 participants (33 female, 17
male) with LBP were recruited using simple
random  sampling. Randomization was
generated by computer to minimize evaluator
bias®®. Participants were aged between 18 and
65 years (mean+SD = 52.4+7.1 years) and had
experienced pain for at least three months.

Inclusion criteria

o Age between 18-65 years

e Body mass index (BMI) < 30 kg/m?

o Literate and able to follow instructions

e Basic smartphone skills sufficient for

video calls

e Voluntary participation

Exclusion criteria

e History of spinal surgery or major

orthopedic intervention

Journal of Exercise Therapy and Rehabilitation



Uzetal

e Structural spinal pathologies (scoliosis,
kyphosis, spondylolisthesis)

o Neurological, metabolic, vascular or
psychiatric disorders affecting balance
or mobility

e Uncontrolled
conditions

o Inability to complete the test protocol or
withdrawal from the study

Demographic and clinical data collected
included age, sex, height, weight, BMI and
dominant side.

Evaluation tools

Oswestry Disability Index (ODI)

“The Oswestry Disability Index (ODI) is
used to determine the degree of functional
limitation caused by LBP, providing a
standardized measure of how the condition
affects daily activities. The ODI assesses
functional disability related to LBP across ten
items (0-5 scale per item). Scores are converted
to percentages (0-100%), with higher values
indicating greater disability.413

Timed Up and Go (TUG)

This functional assessment evaluates the
time required for an individual to rise from a
standard chair, walk 3 meters at a usual
walking speed, turn around, return to the
starting point, and sit down again. Participants’
performance was recorded in seconds using a
stopwatch, and this measurement served as the
primary outcome variable.” In line with
established guidelines for conducting
evaluations in the home environment, the
appropriate chair dimensions for the TUG test
were predetermined. These required
measurements were communicated to all
participants, and chairs that met the optimal
specifications were identified based on the
participants’ feedback.

Single Leg Stand (SLS)

Participants stood on their preferred leg
while crossing arms over the chest; time was
recorded until the raised foot touched the floor
or arms moved for balance.® Participants who
achieved a score of less than 10 seconds on their
first attempt were allowed to repeat the test.
When necessary, they were given a rest period
between trials to allow sufficient recovery. This
test assessed static postural control.

30-Second Sit-to-Stand (30STS)

The 30STS test measured lower-limb
strength and endurance.19!2 Participants stood

cardiopulmonary

up and sat down as many times as possible
within 30 seconds from a 43 cm-high chair
placed against a wall for safety. Participants
completed the test three times, and the highest
number of repetitions among the trials was
documented as the final score. When necessary,
they were permitted to rest for more than 5
minutes between trials to allow adequate
recovery.

Procedures

Each participant was evaluated under both
face-to-face and tele-evaluation conditions to
compare reliability between methods.810 Tele-
evaluations were conducted via WhatsApp video
calls in two forms: Synchronous (real-time
supervised session by Evaluator 1),
Asynchronous (video recordings analysed later
by Evaluator 2).

Evaluator 1 initially performed all
evaluation face-to-face in the clinical
environment.

The same evaluation procedures were
subsequently repeated remotely and
synchronously by Evaluator 1.

The video recordings generated during
these remote evaluations were reviewed
asynchronously by Evaluator 2.

During the retest phase, Evaluator 1 again
conducted the evaluation via synchronous tele-
evaluation.

The recordings from the retest session were
also evaluated asynchronously by Evaluator 2.

Face-to-face evaluations were performed in
the clinic by Evaluator 1. The evaluation
procedure is visually outlined in Figure 1.

The smartphone camera was placed
horizontally at hip height, 3 m from the
participant, ensuring the entire movement
remained visible during testing.'®1® Each
participant performed three trials per test; the
mean of the trials was used for analysis. Rest
periods of > 5 minutes were provided between
tests to prevent fatigue. A second evaluation
session was performed 24-48 hours later to
assess test-retest reliability.25

Statistical analysis

Data analysis was performed using IBM
SPSS Statistics v25. Normality was checked
using the Kolmogorov-Smirnov test and
histograms.26

COnsensus-based Standards for the
Selection of Health Measurement Instruments
(COSMIN) guidelines provide a qualitative
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Evaluator 1
Face-to-face evaluation
(clinic)

Inter-rater reliability
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Intra-rater reliability

Evaluator 1

Evaluator 1 . Inter-rater reliability Evaluator 2
Synchronous tele-evaluation Asynchronous video review
(home) (home records)

Intra-rater reliability

Evaluator 2

Synchronous retest
(home)

Figure 1. Evaluation procedure of the study.

rating framework in which a sample size of
approximately 50 participants is categorized as
‘adequate’ for reliability studies.24 Accordingly,
in the present study, the selection of 50
participants was not based on a formal sample
size calculation but was guided by COSMIN’s
indication of an acceptable minimum sample
size for reliability research. This approach
aligns with recommended methodological
standards for conducting validity and reliability
analyses.24

Reliability was evaluated using the
Intraclass Correlation Coefficient (ICC) and
Bland-Altman plots:27

o Intra-rater reliability: two-way mixed-

effects model
o Inter-rater reliability: two-way random-
effects model

Interpretation of ICC values was as follows:
<0.50=poor, 0.50-0.75=moderate, 0.75-
0.90=good, >0.90=excellent. The Standard Error
of Measurement (SEM) and Smallest Detectable
Change (SDC95%) were computed using
established formulas.26

SEM= SD *V1-R

SEM95%= SEM*1.96

SDC95%= SEM95% * 2

Systematic differences between sessions
were examined wusing repeated-measures

Asynchronous retest review
(home records)

ANOVA.38 A p-value<0.05 was considered
statistically significant.

RESULTS

Sixty patients with a diagnosis of LBP who
met the inclusion criteria were initially enrolled
in the study. However, ten participants were
excluded due to relocation or failure to complete
the tele-evaluation process (Figure 2.)
Consequently, the evaluation was completed for
fifty patients. The mean age of the participants
was 52.4+7.1 years, and 66% (n=33) were
female. Detailed demographic characteristics of
the participants are provided in Table 1.

Each participant successfully performed
the Timed Up and Go (TUG), Single Leg Stand
(SLS), and 30-Second Sit-to-Stand (30STS)
tests, both through face-to-face clinical
evaluation and tele-evaluations conducted in
the home environment. The descriptive results
of these functional evaluations are summarized
in Table 2.

Inter-Rater Reliability

The study demonstrated high inter-rater
reliability between the face-to-face and tele-
evaluation methods for all three functional
tests. The statistical models revealed
exceptionally high levels of agreement between
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Assessed for eligibility
(n=60)

Relocation or failure to complete the tele-evaluation process
(n=10)

Included study
(n=50)

Completed Face-to-Face Evaluation
(Synchronous & Asynchronous) (n=50)

Final analysis
(n=50)

Figure 2. Flow chart of the study.

in-person and tele- evaluation results: TUG
(ICC=0.999), SLS (ICC=0.998), and 30STS
(ICC=0.996).

Evaluator experience was standardized to
ensure consistency: the first tele-evaluator had
16 years of clinical physiotherapy experience,
and the second had 14 years. Between these two
tele-evaluators, the inter-rater reliability was
also excellent: TUG (ICC=0.963), SLS
(ICC=0.995), and 30STS (ICC=0.983).

Analysis of Bland-Altman plots (Figures 3-
5) showed no systematic bias or trend,
indicating the absence of proportional error or
drift between in-person and tele- evaluation
outcomes. A comprehensive summary of inter-
rater reliability values, including ICC, 95%
confidence intervals (CI), standard error of
measurement (SEM), SEM 95%, and smallest
detectable change (SDC 95%), is presented in
Table 3.

Intra-Rater Reliability

The results from two-way mixed-effects
models demonstrated excellent intra-rater
reliability for synchronized tele-evaluations:
TUG (ICC=0.997), SLS (ICC=0.925), and 30STS
(ICC=0.924).

Similarly, the intra-rater reliability of
asynchronous (video-based) tele-evaluation was
excellent for the TUG (ICC=0.995) and good for

both the SLS (ICC=0.807) and 30STS
(ICC=0.839) tests. Visual inspection of Bland-
Altman plots again showed no systematic
differences, confirming measurement stability
across sessions.

Repeated-measures ANOVA further
indicated no significant differences between the
two synchronized tele-evaluation sessions for
the TUG (F=2.590, p=0.116), SLS (F=1.640,
p=0.202), and 30STS (F=1.487, p=0.223) tests
(Figures 3-5).

A detailed summary of the intra-rater
reliability metrics for all three functional
evaluations is provided in Table 3.

Overall, both synchronous and
asynchronous tele-evaluation methods yielded
reliability levels comparable to face-to-face
evaluations for the TUG, SLS, and 30STS tests.
The high intra- and inter-rater agreement
supports the methodological robustness of tele-
evaluation procedures in individuals with LBP.
These results also highlight the consistency of
test performance irrespective of evaluator
experience and testing environment, aligning
with the literature on remote functional
evaluation reliability.

Table.1 Descriptive characteristics of patients.

MeanSD
Age (years) 52.4+7.1
Height (m) 1.66+0.08
Weight (kg) 81.6+13.2
Body mass index (kg/m?) 29.59+4.92
Oswestry Disability Index 54.619.1
n (%)
Gender
Male 17 (34)
Female 33(66)
Educational status
llliterate 1(2)
Primary-secondary education 37 (74)
High school 9(18)
University 3 (6)
Social security
Yes 48 (96)
No 2(4)
Marital Status
Married 48 (96)
Single 2(4)
Dominant Side
Right 44 (88)
Left 6(12)
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Table.2 Range of data of all evaluations of the tests.
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Face-to-face

Retest tele-

Evaluation in home Retest evaluation in

evaluation in Tele- evaluation in evaluationinhome  fromvideo records  home from video records
clinic home (synchronized) (synchronized) (asynchronized) (asynchronized)
Evaluator 1 Evaluator 1 Evaluator 1 Evaluator 2 Evaluator 2
Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD
TUG (sec) 9.31+2.42 9.30+2.46 9.33+2,42 9.71+2.48 9.78+2.31
SLS (sec) 26.92+24.27 26.90+24.25 26.93+24.27 25.44+24.28 24.40+22.72
30STS (n) 9.78+2.36 9.74+2.30 9.78+2.36 9.70+1.98 9.58+2.13

n: number of repetitions. TUG: Timed Up and Go Test. SLS: Single Leg Stance Test. 30STS; 30-s Sit-to-Stand Test.

Table.3 Reliability results of the tests.

ICC (%95ClI) SEM SEM95% SDC95%

Inter-reliability between face to face and tele- evaluation

TUG (sec) 0.999 (0.998-0.999) 0.03 0.06 0.08

SLS (sec) 0.998 (0.997-0.999) 0.18 0.35 0.49

30STS (n) 0.996 (0.994-0.998) 0.03 0.06 0.08
Inter-reliability between two tele-evaluators

TUG (sec) 0.999 (0.998-0.999) 0.002 0.004 0.006

SLS (sec) 0.999 (0.998-0.999) 0.003 0.006 0.008

30STS (n) 0.990 (0.974-0.996) 0.06 0.012 0.18
Intra rater-reliability of the tele-evaluation (synchronized)

TUG (sec) 0.997 (0.996-0.998) 2.06 4.03 5.71

SLS (sec) 0.925 (0.863-0.958) 0.11 0.22 0.31

30STS (n) 0.924 (0.871-0.956) 0.11 0.22 0.31
Intra rater-reliability of the tele-evaluation from video records (asynchronized)

TUG (sec) 0.995 (0.992-0.997) 2.07 4.05 5.73

SLS (sec) 0.807 (0.721-0.908) 0.19 0.37 0.52

30STS (n) 0.839 (0.733-0.905) 0.17 0.33 0.47

ICC: intraclass correlation coefficient. Cl: confidence interval. SEM: Standard Error of Measurement (with a 95% confidence interval). SDC: Smallest Detectable
Change (with a 95% confidence interval). TUG: Timed Up and Go Test. SLS: Single Leg Stance Test. 30STS:30-s Sit-to-Stand Test. n: number of repetitions.

DISCUSSION

This study evaluated the intra- and inter-
rater reliability of three widely used functional
tests—TUG, SLS, and 30STS—when performed
via tele-evaluation in individuals with LBP. The
results revealed good-to-excellent reliability for
all tests, confirming that tele-evaluation is a
feasible and accurate method for assessing
physical performance in this population.17-19.20,21

The present findings align with previous
research showing that remote administration of

functional tests yields consistent and
reproducible results. Ozsoy and Uz found
excellent reliability for the tele-assessed TUG
and sit-to-stand tests in chronic LBP patients.1?
Similarly, Bowman et al. demonstrated that the
30STS test can be safely administered through
telehealth platforms,!8 and Karim et al. reported
comparable findings for the TUG test in older
adults.’® Together, these studies support the
validity of remote performance testing in
musculoskeletal and geriatric populations,22
further reinforcing the consistency observed in
the present study.

Journal of Exercise Therapy and Rehabilitation
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Figure 3. Bland-Altman plots for the Timed and Go Test. The means on the x axis are the average of two trials for the Timed and Go
Test, and the differences between Timed and Go Test scores are in the y axis. (A) Inter-reliability between face-to-face and tele-
evaluation. (B) Inter-reliability between two tele-raters. (C) Intra-rater reliability of the tele-evaluation (synchronized). (D) Intra-rater
reliability of the tele-evaluation from videorecords (asynchronized). The 95% limits of agreement are depicted (dashed line). SD,
standard deviation.
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Figure 4. Bland-Altman plots for the Single Leg Stance Test. The means on the x axis are the average of two trials for the Single Leg
Stance Test, and the differences between Single Leg Stance Test scores are in the y axis. (A) Inter-reliability between face-to-face
and tele-evaluation. (B) Inter-reliability between two tele-raters. (C) Intra-rater reliability of the tele-evaluation (synchronized). (D)
Intra-rater reliability of the tele-evaluation from videorecords (asynchronized). The 95% limits of agreement are depicted (dashed
line). SD, standard deviation.
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Figure 5. Bland-Altman plots for the 30-s Sit-to-Stand Test. The means on the x axis are the average of two trials for the 30-s Sit-
to-Stand Test, and the differences between 30-s Sit-to-Stand Test scores are in the y axis. (A) Inter-reliability between face-to-face
and tele-evaluation. (B) Inter-reliability between two tele-raters. (C) Intra-rater reliability of the tele-evaluation (synchronized). (D)
Intra-rater reliability of the tele-evaluation from videorecords (asynchronized). The 95% limits of agreement are depicted (dashed

line). SD, standard deviation.

The relatively lower ICC values observed
for the SLS test appear to be associated with
limitations in camera angles during tele-
evaluation and the difficulty of capturing subtle
postural adjustments that occur during balance
tasks.® A similar pattern was noted for the
30STS test, particularly in asynchronous
evaluations, where challenges in accurately
identifying the start and end points of the
movement from video recordings, as well as
issues such as reduced resolution and frame
drops caused by rapid repetitions, may diminish
intra-rater consistency. These findings are in
line with previous reports indicating that both
static and dynamic balance evaluations are
sensitive to visual perspective, camera distance,
and environmental factors in tele-evaluation
settings.2329 Despite these constraints, the
acceptable reliability demonstrated by both SLS
and 30STS tests in synchronous and
asynchronous tele-evaluation formats suggests
that, when appropriate camera positioning,
adequate lighting, and standardized recording

procedures are ensured, these tests remain
feasible tools for remote functional evaluation.

Tele-evaluation offers several clinical
advantages, such as reduced transportation
barriers, improved accessibility for individuals
in rural areas, and enhanced patient
engagement in  home  environments.256
Furthermore, the reliability demonstrated here
suggests that remote evaluation may
complement traditional in-person
physiotherapy, particularly in follow-up and
maintenance phases where continuity of care
and convenience are critical.20.22

The excellent reliability of TUG and 30STS
may stem from their clearly defined start-end
actions and high visual detectability of gross
motor movements, which minimize
interpretation errors.”11.12 Conversely, the SLS
test requires precise visual feedback to detect
subtle sway patterns, explaining its slightly
reduced ICC wvalues in asynchronous
conditions.? These differences highlight the
importance of selecting appropriate camera
perspectives and ensuring sufficient video
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quality when administering balance-focused
tests remotely.

The absolute reliability of measurements
and tests depends primarily on the precision of
repeated test results. SEM and SDC95% are
more clinically useful than ICC values because
they are expressed in the same units as the
instruments. In clinical practice, SDC95% can
aid in categorizing research participants as
either 'changed' or 'unchanged'. For instance, in
the context of synchronous tele-SLS, SEM95%
was determined to be 0.22 seconds. This
indicates that if a patient’s SLS score is 10
seconds, the actual score, 95% of the time, will
fall within the range of 9.78 to 10.22 seconds.
Under the same test conditions, SDC95% was
calculated to be 0.31 seconds. Consequently, for
a patient with an SLS score of 10 seconds, any
score between 9.69 and 10.31 seconds would be
considered within the margin of error.26

In repeated testing, it is anticipated that
95% of the time, the performance will accurately
reflect an ‘unchanged’ status. However, it is
essential to emphasize that these values
represent measurement error rather than
minimum clinically important difference values.
According to the findings from repeated-
measures ANOVA analysis, the results of the
TUG, SLS, and 30STS tests did not exhibit
statistically significant systematic errors,
indicating the absence of consistent
discrepancies between test trials.30

This study also contributes
methodologically by providing explicit details on
evaluator training, randomization, and camera
setup—factors that have been underreported in
previous tele-evaluation research.2022,26
Additionally, the participants’ BMI, which was
close to 30 kg/m?, might have influenced test
performance, as overweight individuals often
demonstrate reduced balance and endurance
capacity.:31

Consistent with prior systematic reviews,
our results reaffirm the feasibility and safety of
telerehabilitation in musculoskeletal conditions,
while underscoring the importance of
standardizing video protocols and
environmental parameters.522.28 These findings
align with growing evidence that tele-evaluation
can deliver outcomes comparable to in-person
evaluations,6.23.32.33 provided that technical and
procedural standards are carefully maintained.

Finally, this study adds to the expanding
body of literature supporting  digital
physiotherapy, which has become increasingly
relevant in the post-COVID-19 era.3435 Ensuring
patient privacy, adequate technology access,
and user-friendly telehealth interfaces will be
essential for the widespread and sustainable
implementation of such approaches.36

Limitations

This study has several limitations. First,
although the sample size (n=50) aligns with
COSMIN’s recommendations for reliability
studies, a larger and more heterogeneous
population would enhance the generalizability
of the findings. Second, the participants were
recruited from a single rehabilitation center,
limiting external validity. Third, the mean BMI
was close to 30 kg/m?, and overweight status
might have influenced postural control and
endurance. Fourth, tele-evaluation accuracy
depends on technical factors such as camera
placement, lighting, and internet quality, which
may vary across home environments. Fifth, all
tests were performed under the supervision of a
single research team, which may restrict inter-
center comparability. Future studies should
include multiple centers and assess test-retest
reliability across different time points and
devices to enhance generalizability and external
validity.

Conclusions

The current study demonstrated that the
Timed Up and Go (TUG), Single Leg Stand
(SLS), and 30-Second Sit-to-Stand (30STS) tests
exhibit good-to-excellent intra- and inter-rater
reliability when administered via tele-
evaluation in individuals with low back pain.
These  findings confirm  that remote
administration of functional performance tests
is both feasible and reliable, suggesting that
such evaluations may be safely incorporated
into telerehabilitation programs.

Tele-evaluation offers significant potential
for improving accessibility and continuity of
rehabilitation services, especially in rural
regions and post-pandemic healthcare settings.
Further large-scale studies are warranted to
standardize tele-evaluation protocols and
determine the long-term clinical utility of digital
rehabilitation systems.
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