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Reliability and validity of floor transfer test in subjects
with idiopathic Parkinson’s disease
1

Abdul Basit, 1Majumi M. Noohu, 2Fayaz R. Khan, 2Mohamed Faisal Chevidikunnan

Centre for Physiotherapy and Rehabilitation Sciences, Jamia Millia Islamia, New Delhi, India;
Department of Physical Therapy, Faculty of Medical Rehabilitation Sciences, King Abdulaziz
University, Jeddah, Kingdom of Saudi Arabia

1
2

Abstract
Objective: To determine the validity and reliability of the floor transfer test (FTT) in people with
Parkinson’s disease (PD). Methods: The sample was 25 subjects with PD. The concurrent and convergent
validity of FTT was determined by correlation with scores of timed up and go test (TUG), movement
disorder society- unified Parkinson’s disability rating scale-III [motor component] (MDS-UPDRS),
Schwab and England activities of daily living scale (SEADL). The intra rater reliability (ICC 3, 1),
SEM, MDC, Bland & Altman limit of agreement (LOA) were determined. Results: FTT scores were
positively correlated with TUG (ρ= 0.59, p=0.02), MDS UPDRS III (ρ= 0.69, p=0.001) and negatively
correlated with SEADL (ρ= -0.79, p=0.001) showing moderate concurrent and convergent validity.
ICC (3,1) was 0.92, SEM and MDC were 1.28 and 3.54 respectively.
Conclusion: FTT is a valid and reliable tool to assess functional mobility in people with mild PD.
Keywords: Mobility; balance; falls; movement disorder
INTRODUCTION
People with impaired balance is at higher risk of
reduced physical activity, decline in functional
independence and falls.1 Balance impairment
along with involvement of righting reactions, is a
hallmark of idiopathic Parkinson’s disease (PD).2-4
The commonly used scales to assess balance and
functional mobility in people with PD are Berg
balance scale (BBS), timed up and go test (TUG)5-7,
Fullerton advanced balance scale (FABS)8 and
balance evaluation systems test (BEST).9 Though
these tests are multicomponent in nature neither
of the tests have a component to assess the floor
transfer ability.
Floor transfer test (FTT) is relatively a new
clinical test of functional ability. It is a quick
and easy to administer test which can be used in
any environment and with minimal cost without
special equipment.10,11 Either time taken by
the subject to complete the task or the task is
graded according to the ability of the subject’s
performance in the test.10,12 It was found to be a
reliable and valid tool to assess functional mobility
in subjects with stroke and community dwelling
older adults. FTT is a good predictor of falls in
community dwelling older adults as well.10,11,12
There is dearth in availability of validated

tools for assessing the ability of people with PD,
in changing the position from standing to sitting
on the floor and then getting up back to standing.
Hence this study investigated intra-rater test-retest
reliability along with concurrent and convergent
validity of FTT in people with PD. TUG,
Movement Disorder Society-united Parkinson’s
disability rating scale (MDS-UPDRS) 13 and
Schwab and England activities of daily living
scale (SEADL)14 tests were found to be appropriate
to assess functional mobility, impairments and
ADL respectively. TUG has established validity
and reliability for assessing functional mobility
in people with PD.15,16 Impairment can impact
mobility, further ADL can be affected by mobility
issues. So in this study TUG, MDS-UPDRS and
SAEADL test, were used as reference to determine
the validity.
METHODS
Subjects
Twenty five subjects diagnosed with PD were
recruited from the department of physiotherapy
and health center of Jamia Millia Islamia, New
Delhi. Participants included in the study were
both male and female over age of 40, Hoehn
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& Yahr scale (H &Y) grade up to 2, duration
of disease 1 year or longer, able to stand for
at least 1 minute without support and able to
ambulate with or without an assistive device for
10 meters. Individuals with atypical Parkinsonism,
any previous surgical management of PD and
other neurological co morbidities were excluded
from the study. Proper information about the
study purpose and associated risks with study
had been explained to each participant, before
the commencement of protocol. Subject’s
characteristics collected include age, gender,
height (m), weight (kg) and medications. Two
assessment tools, movement disorder societyunified Parkinson’s disability rating scale-III
[motor component] (MDS-UPDRS), and
Schwab and England activities of daily living
scale (SEADL) were used to check the baseline
data for the disease severity and functional
independence of the participant. If the subject
was taking medications for Parkinson’s disease,
they were tested in the “on time” of medications.
All subjects had signed an informed consent
before participation in the study. This study was
approved by the institutional ethics committee of
Jamia Millia Islamia, New Delhi.
Sample size
A sample size of 25 subjects with 2 observations
per subject achieves 86% statistical power to
detect an intra-class correlation (ICC) of 0.70
under the alternate hypothesis and ICC under the
null hypothesis of 0.30 with a significance level
of 0.05, was required for reliability testing.17 A
sample size of 19 subjects achieves 80% statistical
power to detect a difference of -0.60 between
null hypothesis correlation of 0.00 and alternate
hypothesis of 0.06 with a significance level of
0.05, was required for validity testing.18
Procedure
Each participant had three assessment sessions.
The subject with PD were evaluated for
participation eligibility on day one. The
demographic information and other disease details
were collected from eligible subjects who gave the
consent to participate in the study. FTT and TUG
testing along with MDS-UPDRS and SAEDL
evaluation was done on 2nd (measurement 1) and
7th day (measurement 2) of the initial assessment.
Each assessment session lasted 45 to 60 minutes.
The study protocol is given in Figure 1.
Prior to actual testing a practice trial of FTT
and TUG was performed by the subject. Two
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trials were recorded for both the tests. Time taken
to complete the task in the test was measured in
seconds. The best of recorded trial of the tests
were used for final analysis. Three to five minutes
of rest between each trial and ten minutes of
rest were given between two tests to minimize
fatigue. The order of TUG and FTT testing were
determined by randomization of cards. Testing
was stopped if the subject reported any problem
in performing the tests. All the assessment and
testing was done by a physiotherapist who had
more than 5 years of experience in managing
people with neuromuscular disorders. He was
not aware of the purpose of the study.
Instruments
Floor transfer test: During FTT testing, the
subject was made to stand and told to change
position from standing to sitting on a floor
mat, then return to the standing position. During
the test the subject was allowed to adopt his own
strategy for position change12. The time taken in
seconds for the entire task was recorded as FTT
score , using a stop watch. A chair was placed
nearby the subject for support if needed and an
assistant was there with the participant to prevent
falls during testing.
Timed up and go test: TUG test is a functional
mobility assessment tool for older adults.19 It
has established validity for assessing functional
mobility in people with PD.15 TUG has high test
retest reliability and intra-rater reliability in people
with PD. The test can detect the difference in
functional performance in people with and without
PD.16 The TUG testing consisted of the subject
getting up from a chair with armrest, walk a 3m
pre marked distance on the floor in a straight
line, turn around, walk back to the chair at selfselected speed and sit down. The subject had
to get up from the chair from on the command
“GO” by the examiner and finish the test as per
the test protocol. The total time taken for entire
activity was recorded in seconds as TUG score,
using a stop watch.
Hoehn and Yahr Scale: H & Y scale is a commonly
used clinical rating scale to assess motor function
in people with PD. It is a simple and easy tool to
captures the typical pattern of progressive motor
impairments.20 The scale categorizes the disease
into one of five stages of disease progression. It
is used as a gold standard for testing of newly
developed scales, and has good correlation with
UPDRS total score.21

Day 1
Subjects with PD were screened
Demographic information along with disease details

Day 2 [Measurement 1]
Assessed for disease severity and functional independence
with UPDRS III, SEADL and H & Y scale
FTT & TUG testing

Day 7 [Measurement 2]
Reassessed for disease severity and functional independence
with UPDRS III, SEADL and H & Y scale
FTT & TUG retesting

Reliability and validity of FTT determined

Intra-rater reliability
Relative reliability: ICC
Absolute reliability: SEM,
MDC and LOA

Concurrent and
convergent validity

Figure 1. Protocol of the study
FTT - Floor Transfer Test; TUG -Timed up and go test; UPDRS III - Unified Parkinson’s Disease Rating
Scale III; SEADL - Schwab England activity of daily living scale, H & Y - Hoehn and Yahr scale;
ICC- intraclass correlation; SEM- standard error of measurement, MDC- minimum detectable change,
LOA- limits of agreeement

MDS – Unified Parkinson’s disease rating
scale III: The UPDRS was revised in 2007 by
the movement disorder society. The scale is as
good as original version and included clinically
pertinent questions making it more sensitive
than the earlier version. The clinometric analysis
supports the reliability and validity of the MDSUPDRS. The internal consistency of part III
motor examination was excellent (α= 0.93) and
it has excellent concurrent validity (r=0. 96) with
original UPDRS.22 The MDS-UPDRS III [motor
component], consist of 18 questions related to
motor functions. The scale was administered by
the examiner and response was recorded as per
the examination finding. Each question had five
possible responses that are associated to frequently
accepted clinical terms, 0=normal, 1=slight, 2=
mild, 3= moderate, and 4= severe.

Schwab and England activities of daily living
scale: The SEADL was initially used to assess
response to basal ganglia surgery.22 It has
adequate test retest reliability (ICC= 0.7) for
use in people with PD. It has a standard error of
measurement (SEM) of 4.45 and MDC95 (minimal
detectable change) of 12.33 in Parkinson’s disease
population14,22, and it has adequate inter rater
reliability (ICC= 0.6) between physicians, patients
and caregivers. The scale was administered by the
evaluator and it measured the functional capacity,
on a scale ranging from 0 to 100. Zero indicating
worst possible function and 100 indicating no
impairment.
Data analysis
The data were analyzed using SPSS 21 (SPSS
Inc., Chicago, IL, USA). The descriptive statistics
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Table 1: Characteristics of the participants. All the values are in Mean (SD) otherwise mentioned
Variables

Age (yrs)
Duration of the disease (yrs)
Sex (Male: Female)
BMI (kg/m2)
H & Y scale
SEADL
MDS UPDRS III
TUG (s)
FTT (s)
Medications*
Type of medications (n)

Mean (SD)
Day 2

Mean( SD)
Day 7

58.64(10.03)
2.94(1.85)
17:8
23.46(2.79)
1.76(0.43)
78.40 (7.46)
24.20 (10.74)
15.06 (3.53)
11.35 (4.53)
1 (0)
25 (L)/ 5(AClgc)

----------17:8
------------78.4(6.87)
24.48 (9.76)
--------11.65 (5.62)
-----------------

SD= Standard deviation; SEADL: Schwab England Activities of daily living Scale; MDS UPDRS III: Unified Parkinson’s
Disease Rating Scale (Motor); H & Y: Hoehn & Yahr scale; TUG: Timed up and Go test; FTT: Floor transfer test , L:
Levodopa, AClgc: Anticholinergics, *- Median( Interquartile range: IQR)

( mean + SD/ n) of all the participants such as age
(years), duration of disease (years), gender, BMI
(kg/m2) , H & Y scale, SEADL, MDS-UPDRS
III [motor component], TUG (sec) and FTT (sec)
scores were determined The distribution of the
data was determined and checked for normal
distribution. Normal distribution of data was
assessed using stem and leaf plot and Shapiro
Wilk (S-W) test. The assumption of normality was
not met for the FTT and TUG. The concurrent
and convergent validity estimation were based on
non-parametric tests using Spearman correlation
analysis. The correlation of FTT scores with age,
stage of the disease and the duration was also
done using spearman correlation test. The FTT
scores were log transformed for estimation of
ICC as part of reliability testing. SEM, MDC and
limits of agreement (LOA) were other parameter
estimates of reliability testing. The subject’s 2nd
and 7th day MDS-UPDRS III and SEADL scores
were compared using Wilcoxon sign ranked test.
Significance level of p < 0.05 was set for all the
analysis.
Validity analysis
Spearman correlation coefficient (ρ) was

calculated to measure the validity. Concurrent
validity was determined by relating the scores on
the tool of interest, with the score recorded on
a standard measurement tool, which accurately
measure that same construct. Convergent validity
was estimated by comparing the scores on the test
of interest with scores recorded with another tool ,
which quantifies a related but dissimilar construct.
The FTT and TUG correlation was checked for
concurrent validity, while the convergent validity
was assessed using FTT and MDS-UPDRS III,
FTT and SEADL. Correlation less than 0.5 were
considered weak to fair, 0.5 to 0.75 moderate and
greater than 0.75 were considered strong.
Reliability analysis
Intrarater test- retest reliability was analyzed by
assessing relative and absolute reliability. The
relative reliability was assessed by checking for
systematic error, Spearman correlation coefficient
and intra class correlation coefficient (ICC). The
absolute reliability was checked by calculating
standard error of measurement (SEM), minimum
detectable change (MDC) and limits of agreement
plots.
For non-normally distributed data, Wilcoxon

Table 2: Correlation of FTT with other tests
TUG
UPDRS III
SEADL
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Spearman correlation coefficient (ρ)

p

0.59
0.69
-0.79

0.002
0.001
0.001

Table 3: Summary of the statistical analysis for measurement 1 and 2 for measurement of Floor
transfer test for intrarater reliability
Test

ICC (3, 1)

95% CI for ICC

SEM

MDC

FTT

0.92

0.83-0.96

1.28

3.54

ICC (3, 1) = Intra class correlation coefficient 2-way mixed single measure; CI= Confidence Interval; SEM= Standard
Error of Measurement; MDC= Minimum Detectable Change; FTT= Floor Transfer Test

signed test was performed to check for any
systematic error, by comparing FTT score on
measurement 1 (day 2) and measurement 2
(day 7). It is assumed that there is systematic error
in data if there was significant difference observed
in Wilcoxon signed rank test. ICC 3, 1 (2-way
mixed effect and consistency) for measurement 1
and 2 were computed, to determine the intrarater
reliability. Intrarater reliability was considered to
be acceptable for ICC >0.75 and considered to
be very good for ICC >0.9.
The SEM was calculated as SEM= SD × √1ICC; where SD is the standard deviation. A high
level of SEM indicates a high level of error and
implies non reproducibility of measurement. The
minimum detectable change at 95% confidence
interval was calculated to provide clinical
interpretation as follows: MDC= SEM×1. 96×√2
=2.77 × SEM. Limit of agreement (LOA) between
measurement 1 and 2 was calculated according to
the procedure described by Bland and Altman.24
LOA were expressed together with the mean
difference between measurement 1 and 2, and

were judged whether they were narrow enough
for the test to be of practical use.
RESULTS
The demographic characteristics of all the
participants such as age, duration of disease,
gender, details of medications BMI(kg/m2), H
& Y scale, SEADL, MDS-UPDRS III [motor
component], TUG and FTT scores is given in
the Table 1. All subjects (n=25) were available
for both the assessment 1 and 2. There was
no correlation between the age and FTT score
(ρ=0.25, p=0.22) and duration of the disease
(r= 0.19 p=0.35). The stage of the disease (HY
stage) showed a moderate positive correlation with
FTT scores (ρ = 0.47, p= 0.01).The reliability and
validity estimation was based on data of all the
subjects participated in the study. Shapiro Wilk
test indicated that TUG, FTT and SEADL were
not normally distributed whereas MDS-UPDRS III
[motor component] score was normally distributed.
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Figure 2. The Bland-Altman of agreement between test and retest of the FTT scores. In the plot except one point,
all the data points where within are ±2 SD from the average, so there is 96% of agreement between the
two sessions of measurement
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Validity
The concurrent validity analysis of FTT score with
TUG score showed a significant positive moderate
correlation. The convergent validity analysis of
MDS-UPDRS III [motor component] showed a
significant positive moderate correlation, while
SAEDL showed a significant negative strong
correlation with FTT score. The correlation values
between the tests scores is given in Table 2.
Reliability
The analysis using Wilcoxon signed rank test
indicated that 7th day test score were statistically
non-significant than 1st day score (Z=-0.21,
p=0.83). The Spearman correlation coefficient
for FTT was statistically significant (rs=0. 86,
p=0. 001) showing a good correlation with time
scores obtained by the same rater on consecutive
visit within the interval of 6 days. The intrarater
reliability results together with 95% CI, for ICC,
MDC and SEM results of the FTT scores are
presented in Table 3.
The Bland-Altman (B&A) analysis plot
between test and retest of the variables is shown
in Figure 2. The mean difference determined by
LOA analysis was very small. In the plot except
one point, all the data points where within ±2 SD
from the average, so there is 96% of agreement
between the two sessions of measurement. B&A
plot is the quantification of the agreement between
the two measurements by plotting it graphically,
the mean difference and constructing limits of
agreement. The limit of agreement recommended
by B & A is that 95% of the data points should
lie within ± 2SD of the mean difference.23
DISCUSSION
Assessment of functional mobility status at a
particular point of time and continuous monitoring
for the changes over the time in people with PD,
helps in understanding the course of disease,
patient’s response to medication and rehabilitation
interventions. The tools and scales with proven
psychometric properties should be used for
assessment, monitoring and treatment planning.
Validity and reliability are the two components of
psychometric property of any scale or tool. New
assessment techniques should be checked for its
validity and reliability in specific population. In
this study we investigated the concurrent and
convergent validity along with reliability of FTT
in people with PD to assess floor transfer ability.
Concurrent validity is a type of criterion
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validity and it tests how the scores from a new
tool matches with scores of an established tool
measuring identical construct. TUG being a
standard tool for assessing functional mobility
was selected as reference in this study. The result
of the study showed that FTT has moderate
concurrent validity with TUG in people with
PD. There was a positive correlation between
the scores of FTT and TUG scores, implying
these two tests specifically evaluate functional
mobility. Both FTT & TUG are similar tests in
terms of assessing functional mobility related to
patient’s activities of daily living7. The moderate
relationship between the FTT and TUG is similar
to other studies that have assessed the validity of
FTT in different population. FTT score was found
to have a moderate correlation with functional
reach distance, 50 ft. walk test and scores on
performance oriented mobility test for balance.12
In people with stroke it has shown a moderate
correlation (0.75) with TUG scores.10
The convergent validity analysis showed a
moderate correlation of FTT with assessment
tools like MDS-UPDRS and SAEDL used in
PD. Convergent validity is a type of a construct
validity, its checked by comparing the scores
obtained on the test with another test which
measures a different construct. The MDS-UPDRS
showed a positive correlation, whereas SAEDL
scale had a negative correlation with FTT. The
findings suggest that floor transfer ability can be
influenced by motor symptoms and it can also
pick up the level of activities of daily living. In
one of the study, TUG compared with UPDRS III
and H &Y scale showed moderate correlation15,
which is also similar to our findings of relation
of FTT with MDS- UPDRS and SEADL scale.
The validation study of FTT in older adults have
shown positive strong correlations between floor
transfer ability and short physical performance
battery scores (r = 0.87) and physical functioning
subscale (r=0.87). It was also observed in that
study, older adults who were without physical
disabilities and functionally independent, where
able to pass FTT and those with physical
disabilities and functionally dependent were not
able to perform the test. It is useful to identify
older adults with physical disabilities.11
The FTT showed an excellent intra rater testretest reliability (ICC). Our findings of the results
are similar to previous works done by Murphy et
al. and Ardali et al., in older adults (ICC=0.79).5,11
Another study by Ng et al., in patients with stroke
found that FTT has excellent test retest reliability
(ICC= 0.95).10 We found the test was highly

reliable, participants mean score was 11.35s on
measurement 1 and 11.65s measurement 2. MDC
calculated was 3.54s, to make 95% sure that the
participants improved on FTT as an outcome
measure, a minimum reduction of 3.54s should
be present from the baseline measurement. A low
value of 1.28 of SEM indicates that estimation
made was steady and reproducible over time.
As expected there was no change in disease
severity and functional independence in the study
participants over the period of 1 week.
It was observed that age and duration of the
disease is not correlated with floor transfer ability.
The stage of the disease showed a moderate
positive correlation with FTT scores. The findings
suggest that the age and duration of disease may
not affect the mobility but the stage of disease
can impact the mobility. There is involvement
of more parts of body and also involvement of
righting reflexes in higher stages of disease as
per the H & Y scale.
Floor transfer is a complex motor activity
requiring the body parts to be controlled more
precisely to perform the task. In PD one of the
major problems is inability in initiating and
controlling the movements. The findings of the
study reveals that PD affect the floor transfer
task. The slowness in movement and changes
in anticipatory and reactive postural control
mechanism might be the contributing factors.
People among various societies around the world,
especially among Asian countries, perform daily
living activities sitting on the floor. FTT makes an
ideal tool for meaningful and clinically oriented
evaluation. The time taken to complete the test
can be an objective measure of functional mobility.
The continuous monitoring of FTT scores may
also help in observing the disease progression
and effectiveness of intervention strategies for
mobility impairment in PD population.
TUG is a functional mobility test, which
consists of getting up and sitting down on
a chair, walking and turning. Whereas FTT
focusses on a particular activity. FTT is simple
to administer but it’s more challenging than TUG
as it requires more strength, flexibility, balance,
coordination and eccentric control. It may be
difficult for people with profound impairments
in motor functions. Hence along the various
test measures available to assess the functional
mobility in PD, FTT becomes a distinct tool
of assessment. The delay in ability to stand up
from floor may help the clinician to identify and
manage functional limitations.24 People who are
identified with difficulty in floor transfers can

be given anticipatory intervention strategies to
prevent fall and increase independence.
There were some limitations of the present
study. The test measured the time needed for
task completion, it didn’t take into consideration
of movement components and associated
compensatory strategies. The performance of the
test depends on lower limb strength, vestibular
balance, attention, etc. which were not examined
in this study. The study used a convenience sample
rather than more robust methods of sampling
techniques. The study didn’t correlate the scores
with any of balance measurement tools. The
mobility can depend on the balance ability and
other physical problems. Hence future studies
are recommended for correlating FTT score
with established balance assessment tools like
BBS, FABS and BEST in people with PD. The
study also didn’t take into consideration other
possible physical problems associated with PD.
The findings may be used with caution in any
other associated problems. Further studies also
recommended with dual tasking, accuracy of FTT
in predicting falls and testing the subjects in off
phase of the medications.
In conclusion, the floor transfer test scores
has excellent intrarater reliability and moderate
concurrent and convergent validity. These findings
indicate that that floor transfer test can be used
as a valid and reliable tool to assess functional
mobility in people with mild PD.
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