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Introduction: Older people often experience a decline in their physical performance. Tests have been
approved to evaluate this performance in person. Yet, the constraints associated with in-person assessments
(e.g. lack of medical facilities, pandemic lockdown, and contagion risk) are making us contemplate setting up
assessments remotely.
Objectives: To determine whether remote physical performance measurements of older adults are reliable
and valid compared to face-to-face measurements.
Methods: Forty-five subjects aged 65 and over completed the normal/fast speed test (NWT/FWT), the unipo-
dal balance test (UBT), the normal/fast timed up and go test (NTUG/FTUG), the 5 and 10 rep sit to stand test
(5STS and 10STS), the 30 sec chair stand (30CS), the 2 minute step test (2MST) and the flexibility before
standing (SAD) once face-to-face and twice remotely, by two different observers. The intraclass correlation
coefficients (ICC), the standard errors of measurement (SEM%) and minimum detectable changes (MDC%)
were calculated for both intra- and inter-observer conditions, to assess the relative and the absolute reliabil-
ity. An ICC value exceeding 0.90 indicates a very high reliability, while an ICC between 0.70 and 0.89 signifies
a high reliability. In clinical practice, a SEM % of less than 10% is considered acceptable. A smaller MDC % indi-
cates a measurement that is more sensitive to detecting changes.
Results: Intra-observer relative reliability was very high (ICC>0.9) for the UBT, NWT, NTUG, FTUG, 5STS,
10STS, 30CS and the SAD; and high (ICC>0.7) for the 2MST and FWS. SEM% values ranged from 0% to 24.03%
and MDC from 0% to 9.93%. Inter-observer relative reliability was considered very high (ICC>0.9) for all tests.
SEM% values ranged from 0% to 17.68% and MDC from 0% to 7.32%.
Conclusion: Our findings demonstrate that remote assessments exhibited consistently high to very high levels
of intra- and inter-observer relative reliability when compared to face-to-face assessments. Additionally, cer-
tain remote evaluations showed acceptable absolute reliability, making them viable alternatives for health-
care professionals when in-person assessments are not feasible in clinical practice.
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Introduction

Traditionally, face-to-face assessments have been the standard
approach to assessing the physical function in older adults.1 Physical
function refers to an individual’s capacity to perform various physical
tasks, which can span from basic self-care activities (such as daily liv-
ing tasks) to more intricate activities that demand a combination of
skills, often involving social interactions or taking place within a
social context.2 Typically, physical function is assessed objectively
through physical performance tests.3 These tests are essential for
detecting impairments, preventing further deterioration in physical
health, and improving the overall quality of life of older people.4,5

They also help healthcare professionals to make informed decisions
about the appropriate level of care and support that older adults
need to maintain their independence and well-being.6 These face-to-
face evaluations have proven to be valuable in accurately assessing
functional capacity and guiding appropriate interventions.1 However,
challenges such as limited access to healthcare facilities, geographical
limitations, and social isolation, can prevent older adults from partici-
pating in these face-to-face assessments. Furthermore, the emer-
gence of the COVID-19 pandemic posed unprecedented challenges to
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healthcare systems worldwide, requiring stringent safety measures,
including social and physical distancing, which further limited face-
to-face interactions.7,8

Amidst these challenges, the evolution of technology has opened
new avenues for conducting remote assessments of physical perfor-
mance in older adults.9 Remote assessments, facilitated by web-
based technologies, has the potential to overcome the barriers faced
by this vulnerable population, by providing more accessible and con-
venient assessment options.9,10 The use of telehealth and virtual
assessment has gained momentum in recent years and has been
shown to be effective and well accepted in various healthcare set-
tings, including geriatric care.11,12

Nonetheless, the absolute (i.e. reliability of scores within individ-
ual participants on different occasions13) and relative (i.e. the linear-
ity of the relationship between two repeated measures13) reliability
of remote evaluations compared to face-to-face assessments require
careful consideration. While the feasibility of remote assessment has
been demonstrated in various populations,14-20 the specific context
of physical performance assessment in older adults remains under-
studied. A recent Canadian study suggested that assessing physical
performance remotely in older adults seems feasible and reliable
compared with face-to-face assessments although future studies are
needed to confirm this conclusion.14 In fact, only 15 subjects were
included in this study and a limited number of physical tests were
evaluated.14 Therefore, rigorous investigation is needed to ensure
that remote assessments provide accurate and reliable results to
enable informed clinical decision making.

In this context, our study aimed to investigate whether remote
assessment could provide comparable results to face-to-face assess-
ment in measuring the physical performance in older adults. In this
study, 10 tests were evaluated (the normal/fast speed test (NWT/
FWT), the unipodal balance test (UBT), the normal/fast timed up and
go test (NTUG/FTUG), the 5 and 10 rep sit to stand test (5STS and
10STS), the 30 sec chair stand (30CS), the 2 minute step test (2MST),
and the flexibility before standing (SAD) test. We hypothesized that
remote assessment of physical performance would show similar reli-
ability to face-to-face assessment, particularly for walking speed,
which was our main criterion (statistical power was calculated on
this criterion).

By investigating the comparability of remote and face-to-face
assessments of physical performance in older adults, our research
aims to provide valuable insights for clinicians, researchers, and pol-
icy makers in shaping future geriatric care strategies.

Methods

Study design

A cross-sectional tool validation study was conducted. Data col-
lection took place from January 2023 to April 2023. The study was
approved by the Ethics Committee of the University Hospital of Li�ege
(B7072021000085) and all participants signed an informed consent
form before to the study.

Population

Volunteer community-dwelling older people were recruited to
participate in this study through social media. To be included in this
study, participants had to (a) have an email address, an internet con-
nection, and a digital device with a webcam at home (i.e. computer,
laptop, tablet or smartphone), (b) be aged 65 years and older, (c) live
independently in the community (Barthel score = 100),21 (d) be able
to perform a physical performance test, (e) be able to give consent
(no cognitive impairment based on the Mini Mental State Examina-
tion : MMSE � 24 22).
The normal walking speed test was used as the main criterion of
physical performance to compare the results obtained by the "online"
assessment to those obtained by the "face-to-face" assessment. Thus,
based on an average walking speed of 0.98 § 0.29 seconds (based on
the results of the SarcoPhage cohort, a Belgian cohort of community
dwelling older adults23) for our population and by tolerating a maxi-
mum difference (data defined arbitrarily) of 0.2 seconds in the walk-
ing speed test between the 2 evaluation methods (online vs. face-to-
face), 45 subjects were necessary to successfully complete this first
step of the research project (with a statistical power of 90 % and a
level of certainty a = 0.05).

Measures

Socio-demographic characteristics
The socio-demographic characteristics of the participants were

self-reported during a telephone call prior to the physical perfor-
mance assessments: age, gender, weight and height (to calculate
body mass index (BMI)), country of residence and Socio-Economic
Position Index (= age - 6 x education level - 4 x Professional
Category + 55).24

Physical performances
The 10 tests described in Table 1 have been validated in the pres-

ent study and have been selected from test batteries regularly used
to assess physical performance in older people.

Evaluation protocols
These physical performance tests were performed at baseline and

after 3 days by the first observer and after 6 days by the second
observer. The selection of a three-day period for re-assessment was
based on several considerations, including the need to minimize
potential day-to-day variations in participants’ performance and to
ensure a representative evaluation of intra-rater reliability over a
short time frame. Additionally, this choice was influenced by a similar
study conducted by Peyrusqu�e et al. in Canada, which also used a
three-day interval for re-assessment.14 Thus, the test�retest for
intra- (baseline versus day 3) and inter- (day 3 versus day 6) observ-
ers was performed to assess the reliability of the tests (Figure 1).

Remote assessments were conducted using Teams� via a com-
puter, a laptop a tablet or a mobile phone while face-to-face assess-
ments were conducted at the participant’s home. Each assessment
lasted approximately one hour. For safety reasons, participants were
asked to wear closed shoes with grippy soles. The floor had to be
non-slip and potential obstacles had to be kept out of the way. Partic-
ipants were also asked to stand close to a support (wall, table).
Finally, participants were asked to have a glass of water and a chair
to sit on. For the NWS and TUG, participants were instructed to mea-
sure the distances (4 m and 3 m respectively) and make marks on the
ground at the measured locations. For the 2MST, the height of the
iliac crest and the patella were measured and marked on a wall. A
piece of tape was then stuck to the wall at half the distance between
the two. Each participant was instructed to step up and down and
raise each knee to the mark on the wall as many times as possible
during the 2-minute period. Regarding the positioning and configura-
tion of the digital tool, participants were asked to place it on the floor
or on a raised support. The video was taken from all angles to visual-
ise the whole body and any markings. The tool was placed in front of
the subject or on its side, with full visualisation of the movement
being performed. Finally, the sound was adjusted to suit the partici-
pants.

Statistical analysis
A Shapiro�Wilk test was used to verify the normal distribution

for all parameters. Quantitative variables were expressed as



Table 1
Physical performances tests performed in this study

Name of the test Evaluated parameter Description of the test Interpretation Metrological properties from previously
published studies

Normal Walking Speed 40-42 Walking speed 1. Stand before the start line.
2. Cross the start line! START stopwatch
3. Walk at normal pace for 4m
4. STOP stopwatchwhen crossing the finish line

� Score (m/s):
- 66-70 years : W = 0.70 / M = 0.73
- > 70 years : W = 0.65 / M = 0.72

� Test-retest reliability : ICC = 0.94
� SEM : 2 sec
� Sensitivity : N/A
� Specificity : N/A
� MDC : N/A

Fast Walking Speed 40-42 Walking speed Same as for Normal Walking Speed but at fast pace Same as for Normal Walking Speed N/A
Unipedal balance test 43-45 Unipedal balance 1. Stand with arms at sides

2. Remove one foot! START stopwatch
3. Maintain one-foot position
4. STOP stopwatchwhen: foot touches the ground, legs touch

each other, arms become unbalanced

� Time < 5 seconds : risk of fall
� Normative data (seconds) :
- 60-69 years : W = 30.4 / M = 33.8
- 70-79 years : W = 16 .7 / M = 25.9 80-99 years :

W = 10.6 / M = 8.7

� Inter-observer reliability : ICC= 0.99
� SEM : 8.7 sec (15)
� SEM (%) : 40.8 (15)
� Sensitivity : 91%
� Specificity : 75% (16)
� MDC : 24.1
� MDC (%) : 113.1(15)

Normal Timed Up and
Go test 30, 46-48

Walking parameters 1. Sitting on a chair
2. Raise chair! START stopwatch
3. Walk 3m
4. U-turn
5. Return to the chair and sit down! STOP stopwatch

� Time (s) :
○ 60-69 years : 8.1
○ 70-79 years : 9.2
○ 80-99 years : 11.3

� Time :
- < 10 sec : total independance
- < 20 sec : independance for the main transfers
- < 30 sec : need assitance
� Time> 13.5 sec : Risk of fall

� Intra- and inter- observers reliability :
ICC = 0.99

� SEM : 0.5
� Sensitivity : 87%
� Specificity : 87%
� MDC : N/A

Fast Timed Up and Go test 30, 46-48 Walking parameters Same as for Normal Timed Up and Go test but at fast pace Same as for normal Timed Up and Go test N/A
5 Rep Sit to Stand 49-51 Lower limbs functional capacity 1. Sitting on a chair, arms crossed over your chest

2. Stand up (! START stopwatch) and sit down 5 times in a
row

3. Stop the stopwatch! On the 5th rise (standing position)

� Time (sec) :
- 60-69 years : 11.4
- 70-79 years : 12.6
- 80-89 years : 14.8
� 12 sec! Need to assess the rik of fall
� 15 sec! Risk of recurrent fallsN

� Intra-observer reliability: ICC= 0.91-0.933
� Inter-observers reliability : ICC= 0.99
� SEM : N/A
� Sensitivity : 55%
� Specificity : 65%
� MDC : N/A

10 Rep Sit to Stand 52 Lower limb muscle strength Same as for the 5 Rep Sit To Stand
BUT STOP the stopwatch! On the 10th lift (standing posi-
tion)

� Power (W) �Mean value according to Takai et
al: 184

� Reliability : ICC= 0.88-0.96
� SEM : N/A
� Sensitivity : N/A
� Specificity : N/A
� MDC : N/A

30 sec Chair Stand 31, 52-54 Lower limbs endurance Same as for the 5 Rep Sit To Stand
BUT STOP the stopwatch! After 30 seconds

� Number of repetitions:
- 60-64 years: M = <14 / W = <12
- 65-69ans : M = <12 / W = <11
- 70-74ans : H = <12 / F = <10
- 75-79ans : H = <11 / F = <10
- 80-84ans = H = <10 / F = <9
- 85-89ans : H = <8 / F = <8
- 90-94ans : H = <7 / F = <4

� Reliability (ICC) : 0.94
� SEM : N/A
� Sensitivity : 76.4% (F) / 75% (H)
� Specificity : 76.8% (F) / 71.7 % (H)
� MDC : 3.3 sec

2 minutes Step Test 55, 56 Global endurance Placement of a marker at a height = mid-distance between
femoral head and knee.

1. Patient standing with arms at sides next to a wall.
2. Alternate knee raises (! START stopwatch) (left and right)

at the marker.
3. Stop the stopwatch! After 2 minutes

� Number of repetitions:
- 60-64 years : M= 87-115 / W = 75-107
- 65-79 years : M= 86-116 / W = 73-107
- 70-74 years : M = 80-110 / W = 68-101
- 75-79 years : M = 73-109 / W = 68-100
- 80-84 years : M = 71-103 / W = 60-90
- 85-90 years : M = 59-91 / W = 55-85
- 90-95 years : M = 52-86 / W = 44-72

� Reliability (ICC) : 0.90
� SEM : N/A
� Sensitivity : 92.24%
� Specificity : 81.36%
� MDC : N/A

Stand and Reach flexibility test 57 Flexibility 1. Trunk bent forward, knees straight
2. Arms along the legs, touching as low as possible
3. STOP measurement! at the distance limit reached

� Level reached : - Ground with fingers closed:
M=5 / W=4- Fingertips touch the ground: M=4
/ W=3- Fingertips reach bottom of shins: M=2 /
W= 1- Fingertips reach instep: W=2- Fingertips
reach middle of shins: M=1

� Reliability (ICC) : 0.88-0.97
� Sensitivity : N/A
� Specificity : N/A

Legend : ICC= intra Class Correlation Coefficient ; SEM= Standard error of Measurement ; MDC= Minimal Detectable Change ; M= men ; W= women ; sec = seconds ; N/A= not available
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Figure 1. Organisation of data collection.
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mean § standard deviation (SD), or by median and interquartile
range (P25-P75) for asymmetric distributions. Qualitative variables
were expressed as numbers and percentages. The relative reliability
of test�retest performed by the same observer or by two different
ones was assessed using the intraclass correlation coefficient (ICC).
The closer the coefficient is to 1, the higher is the reliability. We
considered an ICC above 0.90 as very high, between 0.70 and 0.89
as high and between 0.50 and 0.69 as moderate.25,26 Absolute
reliability was examined using standard error of measurement
[SEM = x(mean squared error)] and minimal detectable change
(MDC = SEM*1.96*x2) 27. SEM% and MDC% were calculated by divid-
ing their respective values with the related average of the test and
retest values. A relative SEM (%) with a value < 10% is considered
acceptable in clinical practice. 27, 28 A small MDC(%) means a more
sensitive measurement.27,29 All calculations were performed using R
statistical packages (Revolution Analytics, Redmond, WA, USA).
Results were considered to be statistically significant at the 5% critical
level (P<0.05).

Results

Characteristics of the participants

The mean age of the subjects was 77.7§7.7 years and 48.9% (n=22)
of them were women. The mean BMI was 25.4§4.2 kg/m2. The
median socio-economic position index was 85 (73-115). 22 partici-
pants (48.9%) lived in France and 23 (51.1%) lived in Belgium. The
mean scores obtained for the MMSE test and the Barthel Index were
30 and 100 respectively, which are the maximum scores that can be
obtained for these two assessments (Table 2).
Table 2
Characteristics of the population (n=45)

Characteristics Mean § SD Or
Median (P25-P75)

N (%)

Socio-demographic characteristics
Age (years) 77.7§7.7
Sexe (women:men) 22 (48.9):23 (51.1)
BMI (kg/m2) 25.4 § 4.2
Socio-economic position index 85 (73-115)
Country of residence:
Belgium 23 (51.1)
France 22 (48.9)
MMSE score (/30) 30
Barthel Index (/100) 100
The scores obtained in physical performances tests, performed in
face-to-face and remotely by the 2 observers (day 3 and day 6,
respectively) are presented in Table 3. Normal walking speed was 5.0
(4.3-6.2) second in face-to-face condition, and respectively 5.1 (4.4-
5.9) and 5.3 (4.5-6.2) seconds in remote assessment (first and second
observer).
Relative reliability of remote compared to face-to-face measurements

Intra-observer relative reliability
The relative reliability of the remote assessments performed by

the first observer compared with the assessments performed by the
same observer in face-to-face mode was assessed through the ICC.
The reliability was very high for our main criterion, the Normal Walk-
ing Speed (ICC = 0.96 (95% CI: 0.93-0.98)). The highest relative reli-
ability values were observed for the Stand Test (ICC = 0.97 (95% CI:
0.95-0.99)) and the 10 repetitions Sit To Stand Test (ICC = 0.97 (95%
CI: 0.94-0.98)) while the lowest value was observed for the 2-minute
Step Test (ICC = 0.85 (95% CI: 0.69-0.92)) (Table 4).
Inter-observer relative reliability
The relative reliability of the distance assessments performed by

the first observer compared with those performed by the second
observer was assessed through the ICC. Relative reliability was con-
sidered very high for our main criterion, the Normal Walking Speed
(ICC = 0.98 (95% CI: 0.96-0.99)).

The highest relative reliability value was observed for the 10 repe-
titions Sit To Stand Test (ICC = 0.99 (95% CI : 0.98-0.99)) while the
lowest score was observed for the Fast walking speed (ICC =0.91 95%
CI: 0.85-0.95) (Table 5).
Absolute reliability of remote measurements

Intra-observer absolute reliability
Absolute intra-observer reliability was assessed through SEM%

and MDC% values. The SEM% values ranged from 24.03% (Unipodal
balance test) to 0% (Stand And Reach flexibility test). The Normal
Walking speed (SEM%=12.30) was considered unacceptable from a
clinical point of view (SEM%>10%). The MDC% values ranged from
9.93% (Unipodal balance test) to 0% (Stand And Reach flexibility test).
Stand And Reach flexibility test is the most sensitive measure for
detecting minimal change (Table 4).



Table 3
Results of Face-to-Face and Remote Physical Performance Assessments (n=45)

Face-to-Face Assessments (observer 1) Remote Assessments (observer 1) Remote Assessments (observer 2)

NWS (m/s) 5.0 (4.3-6.2) 5.1 (4.4-5.9) 5.3 (4.5-6.2)
FWS (m/s) 3.1 (2.6-3.8) 3 (2.5-3.5) 3.2 (2.8-3.8)
UBT (sec) 8.4 (4.2-23.7) 10.1 (3.7-27.9) 13.9 (4.4-27.8)
NTUG (sec) 10.3 (8.8-12.9) 10.6 (8.7-12.4) 10.4 (8.9-11.4)
FTUG (sec) 6.7 (5.3-8.1) 6.98 (5.1-8.6) 6.8 (5.2-8.3)
5STS (sec) 10.9 (8.6-13.9) 10.7 (8.6-15.1) 10.4 (8.4-14.1)
10STS (sec) 25.5 (18.7-29.9) 24.1 (18.3-31.4) 23.9 (18.4-30)
30sCS (number of repetitions) 12 (11-17) 12 (10-16.3) 13.5 (10.8-16.3)
2MST (number of repetitions) 95.5 (84-126) 88.5 (75.3-104.5) 90 (75.8-108)
SAR (points) 2 (1.75-3) 2 (1.75-3) 2 (1.75-3)

Legend: NWS= Normal walking speed, FWS= Fast walking speed; UBT = unipodal balance test; NTUG = Normal Timed Up and Go; FTUG = Fast Timed Up and Go; 5STS = 5 repetitions
sit to stand test; 10STS = 10 repetitions sit to stand test; 30CS = 30 seconds chair stand; 2MST = 2 minutes step test; SAD = Stand And Reach flexibility test

Table 4
Intra-observer relative and absolute reliability

ICC 95% confidence interval SEM SEM (%) MDC MDC (%)

NWS 0.96 0.93-0.98 0.75 12.30 0.31 5.0
FWS 0.88 0.80-0.93 0.79 21.04 0.32 8.6
UBT 0.93 0.88-0.96 3.62 24.03 1.49 9.93
NTUG 0.95 0.91-0.97 0.85 7.68 0.35 3.17
FTUG 0.91 0.85-0.95 1.00 13.44 0.41 5.56
5STS 0.97 0.95-0.99 0.79 6.58 0.33 2.72
10STS 0.97 0.94-0.98 1.47 5.72 0.61 2.37
30sCS 0.93 0.87-0.96 1.04 7.97 0.43 3.30
2MST 0.85 0.69-0.92 7.92 11.20 3.27 4.63
SAR 1 1-1 0 0 0 0

Legend: ICC= IntraClass Correlation coefficient; SEM (Standard Error of Measurement) = SD difference/x2; MDC (Minimal detectable Change) = SEM*1.96*x2; NWS= Normal walk-
ing speed, FWS= Fast walking speed; UBT = unipodal balance test ; NTUG = Normal Timed Up and Go; FTUG = Fast Timed Up and Go; 5STS = 5 repetitions sit to stand test;
10STS = 10 repetitions sit to stand test; 30CS = 30 seconds chair stand; 2MST = 2 minutes step test; SAR = Stand And Reach flexibility test.

Table 5
Inter-observer relative and absolute reliability

ICC 95% confidence interval SEM SEM (%) MDC MDC (%)

NWS 0.98 0.96-0.99 0.56 8.80 0.23 3.64
FWS 0.91 0.85-0.95 0.67 17.68 0.28 7.32
UBT 0.98 0.96-0.99 2.16 13.68 0.89 5.65
NTUG 0.92 0.86-0.96 1.18 10.60 0.49 4.38
FTUG 0.97 0.95-0.98 0.58 7.76 0.24 3.21
5STS 0.98 0.97-0.99 0.64 5.38 0.27 2.22
10STS 0.99 0.98-0.99 0.99 3.92 0.41 1.62
30sCS 0.95 0.90-0.97 0.84 6.44 0.35 2.66
2MST 0.92 0.86-0.95 6.66 7.61 2.75 3.14
SAR 1 1-1 0 0 0 0

Legend : ICC= IntraClass Correlation coefficient; SEM (Standard Error of Measurement) = SD difference/x2; MDC (Minimal detectable Change) = SEM*1.96*x2; NWS= Normal walk-
ing speed, FWS= Fast walking speed; UBT = unipodal balance test ; NTUG = Normal Timed Up and Go; FTUG = Fast Timed Up and Go; 5STS = 5 repetitions sit to stand test;
10STS = 10 repetitions sit to stand test; 30CS = 30 seconds chair stand; 2MST = 2 minutes step test; SAR = Stand And Reach flexibility test.
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Inter-observer absolute reliability
Absolute inter-observer reliability was assessed using SEM% and

MDC% values. The SEM% values ranged from 17.68% (Fast walking
speed) to 0% (Stand And Reach flexibility test). The MDC% values
ranged from 7.32% (fast walking speed) to 0% (Stand And Reach
flexibility test). Stand And Reach flexibility test is the most sensitive
measure for detecting minimal change (Table 5).

Discussion

The main objective of this study was to investigate the reliability
of remote physical performance assessment in older people when
compared to traditional face-to-face evaluations. The results pro-
vided evidence to support the researchers’ hypothesis. The absolute
reliability of the remote assessments was rated as high or very high
for all ten physical capacity tests, with ICCs ranging from 0.85 to 1
when compared to face-to-face assessments. However, the relative
reliability was unacceptable for some tests, with SEM% and a MDC%
of less than 10%. In particular, our main criterion, normal walking
speed, showed a high relative reliability, with ICCs of 0.96 (0.93-0.98)
and 0.98 (0.96-0.99) in the intra- and inter-observer conditions,
respectively. The absolute reliability was also acceptable for normal
walking speed in the inter-observer condition (SEM%=8.8 and
MDC%=3.6), but unacceptable in the intra-observer condition
(SEM%=12.3 and MDC%=5). These findings emphasize the importance
of considering both relative and absolute reliability when evaluating
the suitability of normal walking speed as a measure in different
clinical or research contexts.

More in details, results showed that the (fast and normal) Timed
Up and Go test (TUG), the 5 rep sit to stand test (5STS), and the
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unipedal balance test, all of which predictive of fall risk, 30 had a very
high inter-observers/intra-observer relative reliability (ICC>0.90). In
addition to the ICC analysis, the study used the SEM to assess the
absolute reliability. Both the normal Timed Up and Go and the 5STS
tests were considered acceptable in clinical routine for intra-observer
reliability (SEM%<10%).27,28 In inter-observer condition, the reliabil-
ity was acceptable for the fast TUG and the 5STS (SEM<10%).27,28

Finally, the MDC % values for all tests were below 10% (in intra- and
inter- observer conditions), confirming the absolute reliability of the
measurements.29 These results suggest that the remote assessments
are robust and valid, making them suitable for routine clinical assess-
ment. When comparing our results with those of the study by
Peyrusqu�e et al., 14 the intra-observer reliability values were very
high for the fast TUG and the 5 STS (ICC>0.90), which corroborates
our values. However, the intra-observer reliability value was high
(ICC>0.70) for the normal TUG and the unipedal balance test in
the Canadian study whereas the values in our study were very
high. This difference can be partly explained by the contextual
factors (who was conducting the assessments and how they were
trained) and by the type of assessment used remotely (e.g. out-
door in the Canadian study because of the covid-19 restrictions 14

vs. at the homes of participants in our study). Anyway, the values
were acceptable in clinical practice in both studies. Then, our
results confirm those of Peyrusqu�e et al. regarding the SEM% val-
ues which were <10% for the normal Timed Up and Go and the
5STS tests. Note that the inter-observer reliability was not studied
in the Canadian study. This measure was therefore an added
value provided by our research.

For the 30 seconds chair stand test (30sCS), to assess muscle
endurance, 31 the intra- and inter-observers relative reliability were
very high in our study as well as in the study by Peyrusqu�e et al.
(ICC>0.90).14 In addition, the SEM % values were <10% in both stud-
ies. Our results confirm, on a larger scale and in Europe, the results
obtained in Canada.

Regarding, the NWS, the FWS, the 2MST and the SAR test, which
assess the physical abilities of older people, 31 the intra-and inter-
observers relative reliability were high or very high. In inter-observer
condition, only the SAR test was clinically acceptable (SEM%<10).
However, in inter-observer condition, only the FWS test was not clin-
ically acceptable (SEM%>10). The MDC% values were below 10%. Of
these tests, only the NWS and FWS were used in the study by
Peyrusqu�e et al.14 The relative intra-observer reliability values
obtained in this Canadian study were moderate and high. The abso-
lute reliability was acceptable for the NWS (SEM%=9.3) but not for
the FWS (SEM%=12.9) according to Peyrusqu�e et al.14 The MDC%
were above 25% for these tests.14 In addition, Russell et al. obtained
very high intra- and inter-observer values for the step test, 32 which
is in line with our results.

The study’s results aligned with previous research on remote
assessments of physical capacity in older people regarding the reli-
ability. Our main criteria, NWS, was considered valid, reliable and
acceptable in clinical practice in Europe and North America. This
remote test could therefore be a good alternative to in-person testing
when the latter is not possible. In fact, the use of this remote NWS
test would make it possible to identify the risk of loss of functional
capacity and thus prevent loss of independence and reduced quality
of life 33 or to implement appropriate public health measures to
maintain functional capacity of older adults.34 However, other tests
have shown absolute reliability to be unacceptable for clinical use
(MDC%>10) in our study (i.e. FWS and 2 MST in intra-observer condi-
tion). These tests must therefore be interpreted with caution since
reliability had been demonstrated by other authors. A recent system-
atic review revealed that the correlation between face-to-face and
remote measures of physical performance was inconsistent across
studies.35
Surprisingly, our results consistently showed better performance
in inter-observer measurements compared to intra-observer meas-
urements across all the tests. Although the values were close in both
conditions, several factors contribute to this intriguing difference.
Firstly, it is noteworthy that as the same observer conducts repeated
measurements in the intra-observer scenario, there exists the poten-
tial for familiarity to breed complacency. This familiarity may lead to
a subtle reduction in the observer’s attention to detail, resulting in
decreased reproducibility over time. Furthermore, an additional
explanation lies in the phenomenon of a "learning effect." When ana-
lyzing the inter-observer data, it is essential to recognize that this
marks the third occasion on which the patient has undergone the
same test. With repeated exposure, patients tend to grow more
accustomed to the test’s procedures and nuances. This growing famil-
iarity enables them to refine their test-taking skills through practice,
ultimately developing a routine that enhances their performance.36

When conducting assessments at participants’ homes, several
barriers and facilitators should be considered. Barriers may include
issues related to space and configuration (e.g. start and stop line on
the floor for NWS), as participants may face challenges if they lack
sufficient space or their home environment is not conducive to creat-
ing suitable conditions for assessments. Additionally, distractions at
home, such as background noise or interruptions, could compromise
the quality of assessments.

On the other hand, several facilitators can help mitigate these bar-
riers. Providing clear and detailed instructions to participants on how
to prepare their environment and perform the assessments can sim-
plify the process. Offering technical support to participants, such as
online assistance, can help them troubleshoot any technology-related
issues. Additionally, allowing flexibility in the tools used, such as let-
ting participants choose between using a laptop or a mobile phone
according to their preference, can enhance the user-friendliness of
home assessments.

Caution should be exercised in interpreting the results of this sur-
vey as the study sample is not entirely representative of older indi-
viduals. In fact, the study only included individuals with internet
access, while internet usage among older European individuals hov-
ers at 45% (ranging from 14% in Greece to 80% in Sweden).37 Further-
more, this study only focuses on older individuals with a
considerable degree of independence, even though roughly 20% of
seniors in Europe experience a decline in their autonomy.38 Then,
during the SAR test, the obtained score was perfect (ICC=1, SEM and
MDC=0%). This could suggest a lack of sensitivity to change due to
categorical scoring. A continuous scoring system would have been
more appropriate to assess the validity and the reliability of a flexibil-
ity test. Regarding standardisation and measurement safety, remote
evaluations encounter issues such as auditory problems that might
affect the comprehension of instructions. Furthermore, digital tech-
nology often experiences "lags" due to weak internet connections,
which can cause delays in the transmission of directions or counts
remotely and subsequently lead to measurement inaccuracies. Such
delays could substantially impact the assessment results, particularly
for tests such as TUG, where even a 1.5-second variation could indi-
cate a meaningful improvement or deterioration in performance.39 A
limiting factor to consider is the limited space in the patient’s home,
which may impede remote assessments despite having all necessary
physical, cognitive, and technological elements in place. From a safety
standpoint, some participants asked for a companion to be present
during the balance test in remote assessments, suggesting that this
test may not be entirely appropriate for all individuals. Having a part-
ner present during the evaluations could introduce a competitive ele-
ment that might compromise the standardization and neutrality
established by the evaluator.

To enhance the study, it may be worthwhile to consider including
a wider older population by using less restrictive selection criteria to
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be more representative of the older population. In fact, we only
included only people without cognitive impairment (as assessed by
the MMSE) and with a high level of autonomy (as assessed by the
Barthel score). It may be useful to investigate various tests, such as
the Berg Balance Test for balance and Senior Fitness Tests for flexibil-
ity and upper limb strength.

In conclusion, the study’s results demonstrate high to very high
intra and inter-observers relative reliability for the 10 remote tests
used. In addition, results suggest that some of these remote evalua-
tions could be considered in clinical practice (acceptable absolute
reliability) for healthcare professionals assessing patients unable to
visit in person. As healthcare continues to evolve in response to
changing circumstances and technological advancements, the inte-
gration of remote assessments offers a promising avenue for improv-
ing patient care and expanding access to healthcare services. Further
research and exploration of these remote evaluation methods are
warranted to fully harness their potential and ensure their seamless
integration into clinical practice.
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