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ABSTRACT
Background: The Functional Independence Measurement (FIM) is a valid and reliable instrument of examining 
the patients’ functional independence (FI) in daily activities. The FIM reliability and validity, to date has not been 
established by Greek clinicians. The aim of the study therefore was to provide reliability and validity evidence of 
the FIM in a sample of Greek patients with neurological disorders (ND).

Methods: The sample was consisted from inpatients with stroke (N=50) and traumatic brain injury (N=24), who 
had been admitted to Greek hospitals and rehabilitation centers and healthy individuals (N=33) with corresponding 
demographic characteristics. Inpatients were evaluated by the lead researcher. Thirty inpatients were evaluated 
by two researchers to determine the inter-rater reliability. The FIM structural validity was determined by the 
differences between (i) inpatients and healthy individuals and (ii) inpatients of varying severity. The synchronic 
validity was determined with the WHODAS 2.0, the Sit-to-Stand-Test, the Time-Up-and-Go-Test and the 10Meter- 
Walking-Test. The FIM sensitivity of change in the patients’ clinical condition was evaluated through the differences 
between admission and discharge.

Results: The results revealed sufficient evidence of validity (synchronic & structural), reliability (inter-rater & 
intra-rater) and sensitivity (admission- discharge) of the FIM in Greece.

Conclusion: The FIM may be used in the future for ND inpatients assessment in Greece.
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Clinical messages
•	 Sufficient evidence of validity, reliability and sensitivity of the 

FIM in Greece
•	 FIM may be used in the future for ND inpatients assessment in 

Greece

Introduction
Neurological disorders (ND) refer to central and peripheral nervous 

system diseases, causing almost 5 million deaths in low and 
middle income countries each year [1]. The WHO classified the 
NDs into categories of neuropsychiatric etiology and other causes 
such as infections and injuries [2]. Examples of neuropsychiatric 
etiology incorporate epilepsy, Alzheimer's disease and other types 
of dementia, Parkinson's disease, multiple sclerosis and migraine. 
Other NDs, apart from neuropsychiatric etiology, incorporate 
vascular stroke (acute or chronic), polio, tetanus, meningitis, 
Japanese encephalitis, syphilis, pertussis, malaria, Hansen 
disease, diabetes mellitus, poor diet and low protein intake, iodine 
deficiency, etc and anything else that can damage a skull, spinal 
cord, or nerves [2].
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Patients with ND experience several daily symptoms causing 
limitations in their activities of daily living (ADL) [3,4]. Changes 
in sensory reception, locomotion (gait speed, bizarre gait pattern 
and/ or asymmetrically reduced arm swing), balance or posture, 
recurrent falls, hypokinesia, rigidity features, trunk or hip weakness 
etc. are frequent earliest symptoms [4,5]. According to Maestri 
et al. [3], further symptoms incorporate fatigue and sleepiness 
in ND patients. All these symptoms presented above often lead 
to functional decrements and have an impact upon the patient’s 
quality of life [3,4].

Mlinac and Feng emphasized that several functional abilities, 
such as eating, grooming, bathing, dressing, personal hygiene, 
toileting/continence and transferring/ambulating and generally 
the ability to engage in personal care, have to be assessed to 
individuals with NDs [6]. The assessment helps clinicians 
and experts to work effectively and enhance the patient’s 
independence in self-care activities, improve quality of life and 
help to relieve caregiver burden. Our literature review suggested 
that several assessment measures have been reported so far in 
the field [6-11]. These measures mainly assess the limitations in 
ADL, described by the ICF [9,12]. Researchers and clinicians 
have promoted utilization and implementation of the ICF 
framework in transition research and practice [13]. Essentially, 
the ICF defines functioning and disability in terms of the 
interaction among five components: body structures/functions, 
activities, participation, environmental factors, and personal 
factors [13,14]. The ICF scope is to establish a common language 
and enable communication across countries, health conditions, 
health disciplines, experts and patients alike. It provides a coding 
scheme for health information systems [14,15] and, according to 
Madden and Bundy it offers “a conceptualization of functioning 
and disability that can underpin assessment and documentation 
in rehabilitation, with a growing body of experience to draw on 
for guidance” [14].

Concerning functionality measures for patients with NDs, 
the most frequent reported in the literature are the: a) WHO 
Disability Assessment Schedule 2.0 – WHODAS 2.0 [7,11,16-
18] b) Functional Status Examination – FSE [19-21], c) Gross 
Motor Function Measure – GMFM [22-24], d) Disability Rating 
Scale – DRS [25-29], e) Barthel Index – BI [8,30-32] and the f) 
Functional Independence Measurement – FIM [9,10,33-38]. Other 
field measures reported are the: Time Up and Go test – TUG [39-
41], Sit To Stand test – STS [39,42-46], 10 Meter Walking Test 
– 10MWT [47-49].

The FIM in particular is used worldwide for measuring 18 areas 
of independence in everyday activities [37,50]. It has been used in 
patients with neurological disorders [10,34-38,51-60], but also in 
different groups of healthy people, mainly elderly [61,62], patients 
with musculoskeletal injuries [54,63,64], burns [65], respiratory 
disorders [66]. It consists two sub-scales: a) the motor subscale 
(FIM - Motor) (13 areas related to self-service, clamps, transfers 
and movements) and b) the cognitive subscale (FIM - Cognitive) 
(5 areas related to communication and social cognitive functions) 

[9,37,50,67]. The range of scores in each of the two areas ranges 
from 1 (complete dependence) to 7 (complete independence) 
[9,68]. The FIM has been utilized to detect changes in clinical 
status, the outcome of rehabilitation [9,68], and predict the 
functional status of patients with stroke after their departure from 
rehabilitation [69-73].

The literature review revealed several studies evaluating the 
psychometric properties of the FIM worldwide, across separate 
samples, including patients with NDs. Validity and reliability 
evidence, for example, were reported in the UK [60], Sweden 
(Swedish version) [53] and several USA cities such as Baltimore 
[64], Washington [63], Chicago [61] and Texas [65]. In addition, 
the instrument has been translated into other languages and has 
shown similar validity and reliability evidence in Iran (Persian 
version) [58], Canada (French version) [52], Japan (Japanese 
version) [57] and Turkey [55]. However, our literature revealed no 
studies evaluating the validity and reliability evidence of the FIM 
with neurologic patients in Greece.

Brosseau and Wolfson [52] found high inter-rater reliability 
in FIM motor items, through interview in Multiple Sclerosis 
patients, but questionable agreements on the social and cognitive 
items. The researchers reported high internal consistency and 
concur-rent validity with the Expanded Disability Status Scale 
[52]. Daving et al. [53] reported high inter-rater reliability in 
FIM motor and cognitive-social items respectively, through 
interview, in stroke patients. Nevertheless, intraclass coefficients 
were not stable in locomotion, transfers and social – cognition. 
Masedo et al. found high and moderate intra-rater reliability 
indexes in spinal cord injury (SCI) and amputation patients 
alike [63]. Masedo et al however reported moderate and low 
convergent validity evidence in SCI and amputation patients 
respectively [63], through the Craig Handicap Assessment and 
Reporting Technique (CHART) measure. Naghdi et al. [58] 
reported high internal consistency of the Persian FIM (PFIM) 
items, excellent inter-rater and intra-rater reliability of the 
PFIM total score, motor and cognitive subscale, in a sample 
of stroke patients. The researchers stated that the FIM showed 
high concurrent validity, through the use of Barthel index [58]. 
Küçükdeveci et al. found acceptable to high internal consistency, 
intra-rater and inter- rater reliability of the FIM items in separate 
groups of patients with SCI and stroke [55]. The concurrent 
validity was satisfactory through the correlation of the FIM with 
ASIA and Brunnstrom motor scales [55]. Pollak et al. found 
high construct validity, in seniors and elderly groups, through 
differences detection between independent, assisted, and fully 
assisted living [61]. Intra-rater reliability was also high both in 
FIM motor and cognitive subscales [61].

Based on the above evidence, the present study was designed 
to examine the validity and reliability evidence of the FIM in 
a group of patients with NDs in Greece. It was anticipated that 
the FIM assessment would: a) differentiate patients with and 
without NDs, and patients who differed according to severity of 
ND (mild, moderate, and severe) (construct validity evidence), b) 
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be related to other functionality measures (WHODAS 2.0, STS, 
TUG, 10MWT) (concurrent validity evidence), c) differentiate 
scores between admission and discharge (detect clinical changes) 
and d) exhibit high internal consistency and test-retest reliability 
scores.

Materials and Methods
Participants
A total of 107 individuals were assessed for the purposes of the 
present study. Their mean age was 69.1 years (SD: +15.0) and they 
were approached through purposive sampling selection. The total 
sample was classified to adult ND inpatients (men and women), 
who were admitted for hospitalization and/ or rehabilitation in 
hospitals and rehabilitation centers in the Attica basin (N=74) 
and healthy controls, with similar age and gender (N=33). Their 
demographic characteristics are presented in table 1.

Table 1: Participants’ demographics.
Variable Μ SD Ν

GENDER 107
Male 56
Female 51
DISORDER 107
Stroke 50
TBI 24
CG 33
AGE 69.09 15 107
Stroke 71.34 10.31 50
TBI 58.42 23.56 24
CG 73.45 8.39 33
SEVERITY 74
Severe 23
Moderate 24
Mild 27

Μ: Mean, SD: Standard Deviation, Ν: Number of participants, Stroke: 
Patients with stroke, TBI: Patients with traumatic brain injury, CG: 
Control group, healthy participants.

The inpatient group consisted from individuals who met the 
following criteria:
a) diagnosed stroke episode or traumatic brain injury (TBI) b) 
assessment 2-3 days after admission to the hospital or rehabilitation 
center, and c) able to understand simple instructions in Greek 
(along with their respective relatives/ guardians). In turn, exclusion 
criteria incorporated: a) comorbidity with other neurological 
disorder as dementia, other stroke episode or TBI in the past, b) 
inability to follow and/ or understand simple instructions in Greek 
(along with their respective relatives/ guardians), and c) presence 
of any neurological, orthopaedic or cardiovascular disease. The 
participants in the control group were expected to follow simple 
instructions in Greek, and experience no neurologic, orthopaedic 
or cardiovascular diseases.

Procedures
The primary researcher contacted UDS (Uniform Data System 
for Medical Rehabilitation) and asked for permission to use 

the FIM. The UDS requested a) the translation of the FIM 
scale form and FIM clinical guide (version 5.2.1.) and b) the 
certification of 2 raters with online examinations for adequate 
grading knowledge of the scale characteristics. Accordingly, 
the primary researcher in collaboration with an independent 
researcher, both graduate P.T students, studied the FIM 
clinical guide (version 5.2.1.) and were evaluated online by 
the UDS. The two researchers fulfilled successfully the UDS 
evaluations and they were certificated as able to use the FIM 
for the purposes of the present study. In an attempt to further 
familiarize themselves with the clinical use of the FIM, they 
evaluated a pilot sample of 10 patients before the study. The 
two researchers assessed the pilot sample separately, consulted 
each other afterwards, and a final 99% of agreement was 
obtained between them during the pilot phase.

Accordingly, the primary researcher contacted hospitals and 
rehabilitation centers around Attica – Athens, during November 
of 2018. Following a brief presentation explaining the purposes 
of the study, the primary researcher submitted the necessary 
documentation (summary, informed consent) and awaited 2 
months to receive acceptance from the respective administrations. 
Acceptance was granted from five major hospitals and one 
rehabilitation center and permission was granted to visit, meet 
with the patients, explain the purposes of the study and administer 
the assessments (January & February, 2019).

During the same period (February & March 2019), the primary 
researcher visited several adult day care centers for senior citizens, 
in the wider area of Attica- Athens. The researcher explained the 
purposes of the study, and asked the administration office and the 
senior citizens for permission to visit in a predetermined date and 
administrate the assessments. A total of four centers responded 
positively, and forty individuals were enrolled to participate. 
However, seven individuals were absent during the predetermined 
visits, limiting therefore the total number of the participants in the 
control group to 33. The assessments were held during March and 
April of 2019.

The standardized forward-backward translation method described 
in the literature was used for the purposes of the study. Specifically, 
the following steps were followed to translate the FIM in the Greek 
language: forward translation from the source to target language; 
back translation from the target to the source language; review and 
finalization of the source and translated versions; and pre-testing 
of the translated version [74-77]. The translation strategy was 
selected based on minimal criteria developed by the  Committee for 
Translations and Protocols International RDC/TMD Consortium 
Network [74], as well as by the Scientific Advisory Committee of 
the Medical Outcomes Trust [78].

Measuring Instruments
The measuring instruments used were the: a) FIM, b) WHODAS 
2.0 (12 – item version), and the c) TUG, STS & 10MW functional 
tests.
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Data Collection
The FIM and the WHODAS 2.0 were assessed during the 
morning (9-11 a.m.), through interviews mainly from the patients. 
Twenty patients were unable to respond and the respective 
data was provided through interviews with their relatives and/ 
or the medical team. Prior to each assessment, permission was 
always obtained from the physician in charge. Simultaneously, 
the physicians reported to the primary researcher the patient’s 
severity (mild, moderate, high) according to the ICF framework, 
the respected tomography scan and clinical status.

In addition, 30 patients from the total sample were assessed 
from the second independent researcher, to assess the inter-
rater reliability of the FIM. The remaining ND patients and the 
controls were assessed exclusively by the primary researcher. 
In accordance to the FIM, the Greek WHODAS 2.0 (short 12-
item version) and the functional tests were administered from 
the primary researcher. The assessments were repeated during 
the patients’ discharge from the hospital or rehabilitation center 
for assessing the sensitivity of the FIM to detect changes of the 
patient’s clinical status. The assessment, for each individual 
separate, did not exceed 30-40 minutes in total.

With respect to the functionality measures, they were conducted 
during morning hours (9 – 11 a.m.) through the following, 
step by step, order: 1) the timed walk 3 meters from and 3 
meters to the sitting position (Time Up and Go test, TUG), 
2) the repeated transitions from the sitting position in the 
standing position (Sit To Stand test, STS), 3) the timed walk 
at a distance of 10 meters (10 Meter Walking Test, 10MWT). 
The TUG and STS tests for the patients were performed in 
the wards of the hospitals and/ or rehabilitation center, while 
the 10MWT test was performed in a corridor of the respective 
clinic as described in previous studies [39,42,43,48,79,80]. 
Patients of moderate and high severity could not participate in 
the functional assessments, because getting out of bed was not 
medically indicated. Concerning the healthy population, the 
above tests were performed in familiar spaces and corridors of 
each Day Care Center for seniors. Before the assessments, the 
defined distance was measured with a tape measure and marks 
were also placed to each corridor with adhesive tape. During the 
TUG and STS assessments, a chair from the respective center 
was provided. The primary researcher notified all participants 
that their participation was voluntarily, they could withdraw at 
any time during the assessments, and was standing on their side 
during the assessments, mainly for encouragement and safety 
reasons (fall risk).

Statistical Analysis
The Statistical Package for the Social Science (SPSS 18.0) was 
used for the data analyses. MANOVAs were performed for 
examining differences between groups and confirm the construct 
validity hypothesis [81]. Univariate LSD post hoc analyses were 
performed to identify differences between patients with mild, 
moderate, and high severity in the FIM subscales (motor and 
cognitive). Respectively, the differences between patients and 

non-patients in the two FIM subscales were evaluated with a 
MANOVA and LSD control. The Intraclass Correlation Coefficient 
was used to assess intra rater reliability. Pearson coefficients 
were used to assess inter rater reliability and concurrent validity. 
Significant correlation coefficients were expected between a) the 
assessments from the two Physiotherapists above .80 [82] and b) 
the FIM and the other functional measures (STS, TUG, 10MWT 
and WHODAS 2.0). The change of clinical status was performed 
with ANOVAs for repeated measures and post hoc LSD control. 
The alpha level of significance was set to 0.05.

Results
The results of the functional assessments (FIM, WHODAS 2.0., 
TUG, STS, 10MWT) are presented in Tables 2 and 3. The data met 
the skewness (> ± 2.0) and kyrtosis (± 3.2) criteria and provided 
the ground for parametric analysis [83,84].

Table 2: Means (M) and Standard Deviations (SD) of functional 
independence and functional tests in patients with stroke and traumatic 
brain injury (TBI) on admission and discharge from the hospital or 
rehabilitation center, as well as control group (CG).

VARIABLE
ADMISSION DISCHARGE

Μ SD N Μ SD N
STROKE
FIM Motor score 32.66 23.15 50 44.20 26.24 15
FIM Cognitive score 24.94 9.09 50 28.33 10.31 15
FIM Total score 57.60 29.33 50 72.53 33.59 15
WHODAS 2.0. 46.06 9.82 50
Time Up & Go Test 13.86 2.54 11
Sit To Stand Test 7.91 2.51 11
10 Meter Walking Test 10.91 1.79 11
TBI
FIM Motor score 24.25 14.39 24 30.33 23.18 9
FIM Cognitive score 23.54 10.92 24 27.11 8.27 9
FIM Total score 47.79 22.11 24 57.44 28.88 9
WHODAS 2.0. 48.50 9.07 24
Time Up & Go Test 13.32 1.40 4
Sit To Stand Test 8.25 0.96 4
10 Meter Walking Test 9.74 0.91 4
CG
FIM Motor score 89.70 1.24 33
FIM Cognitive score 34.94 0.24 33
FIM Total score 124.64 1.30 33
WHODAS 2.0. 13.94 2.14 33
Time Up & Go Test (s) 9.82 1.87 33
Sit To Stand Test (n/30s) 11.73 2.36 33
10 Meter Walking Test (s) 7.55 1.28 33

FIM: Functional Independence Measurement, WHODAS 2.0: World 
Health Organization Disability Assessment 2.0, Ν: Number of participants, 
n/30s: Trials’ number / 30 seconds.

Reliability Results
The inter-rater reliability ranged from .93 to .97, while the intra 
rater was .99 for the motor, cognitive and total FIM score. The 
Cronbach alpha coefficients were .97 and .95 respectively for the 
motor and cognitive scores, and the overall findings are presented 
in Table 4.



Volume 6 | Issue 5 | 5 of 11J Med - Clin Res & Rev; 2022

Table 3: Means (M) and Standard Deviations (SD) of functional 
independence and functional tests depending on the severity of the 
condition of inpatients with stroke and traumatic brain injury upon 
admission and discharge from the hospital or rehabilitation center.

VARIABLE
ADMISSION DISCHARGE

Μ SD Ν Μ SD Ν
SEVERE
FIM Motor score 13.39 1.31 23 13.00 .00 5
FIM Cognitive score 12.87 7.40 23 11.80 8.11 5
FIM Total score 26.26 7.92 23 24.80 8.11 5
WHODAS 2.0. 56.43 4.76 23
Time Up & Go Test - -
Sit To Stand Test - -
10 Meter Walking 
Test - -

MODERATE
FIM Motor score 21.42 9.34 24 25.86 11.41 7
FIM Cognitive score 27.75 5.70 24 30.71 3.5 7
FIM Total score 49.17 11.12 24 56.57 12.87 7
WHODAS 2.0. 47.54 7.01 24
Time Up & Go Test - -
Sit To Stand Test - -
10 Meter Walking 
Test - -

MILD
FIM Motor score 51.59 19.05 27 57.50 22.45 12
FIM Cognitive score 31.48 2.68 27 32.92 2.19 12
FIM Total score 83.07 19.28 27 90.42 23.83 12
WHODAS 2.0. 38.07 5.81 27
Time Up & Go Test 13.71 2.25 15
Sit To Stand Test 8.00 2.17 15
10 Meter Walking 
Test 10.60 1.66 15

FIM: Functional Independence Measurement, WHODAS 2.0: World 
Health Organization Disability Assessment 2.0, Ν: Number of participants.

Table 4: Reliability analyses.

VARIABLE Interrater ICC Cronbach A Intrarater ICC
FIM Motor .96 .97 .99
FIM Cognitive .93 .95 .99
FIM Total .97 .99
ICC = Intraclass Correlation Coefficient, FIM = Functional Independence 
Measurement.

Validity Results
Construct Validity
Difference between groups: The differences between Stroke, 
TBI inpatients and the CG were examined with respect to the 
motor, cognitive and FIM total score. The multivariate results 
were significant (Λ = .266, F = 48.342, p = .000, η2 = .484). The 
univariate analyses showed significant differences in the FIM 
motor (F = 38.311, p = .000 and η2 = .727), in the FIM cognitive 
(F = 19.334, p = .000 and η2 = .271), and in the FIM total score 
(F = 110.99, p = .000 and η2 = .681) respectively. The LSD 
post hoc method revealed significant differences between a) the 
stroke group and the CG (MD = - 57.037, p = .000) and b) the 
TBI group and the CG (MD = - 65.447, p =. 000 with respect 

to the FIM motor. There were no significant differences between 
the stroke and TBI groups in the FIM motor (MD = - 8.410, p = 
.053). With respect to the cognitive subscale, significant post hoc 
LSD differences were found between a) the stroke vs the CG (MD 
= -10.00, p = .000) and b) the TBI vs the CG (MD = -11.40, p = 
.000). In contrast, no significant differences were found between 
stroke and TBI patients (MD = 1.40, p = .487). Regarding the 
total FIM score, significant post hoc LSD differences were found 
between a) the stroke vs the CG (MD = -67.036, p = .000) and b) 
the TBI vs the CG (MD = -76.85, p = .000), while no significant 
differences were found between the stroke vs TBI inpatients (MD 
= 9.808, p = .08). These findings are presented graphically in 
Figure 1.

Figure 1: Means and standard deviations (error lines) of the functional 
independence of inpatients with stroke traumatic brain injury (TBI) and 
control group (CG) based on the Motor domain (FMS), the Cognitive 
domain (FCS) and the Total Score (FTS) of the Functional Independence 
Measurement (FIM) scale.

* Significant differences between CG and patients with STROKE (p 
<.001) and TBI (p <.001).

Differences between severity groups: Differences between the 
ND severity groups (mild, moderate, severe) were examined with 
respect to the motor subscale, cognitive subscale and the FIM 
total score. The multivariate results were significant (Λ = .157, F 
= 53.204, p = .000) and the univariate analyses showed significant 
differences in the FIM motor (F = 64.037, p = .000, η2 = .643), 
in the FIM cognitive (F = 77.724, p = .000, η2 = .686) and in 
FIM total score (F = 104.965, p = .0002 = .747). Concerning the 
FIM motor subscale, significant differences between the groups 
(severe vs moderate: MD = -8.025, p = .034), (moderate vs mild: 
MD = -30.176, p = .000), (severe vs mild: MD = -38.201, p = 
.000) were found through the LSD post hoc tests. Regarding the 
FIM cognitive subscale, significant differences between the three 
groups (severe vs moderate: MD = -14.88, p = .000), (moderate 
vs mild: MD = -3.731, p = .000), (severe vs mild: MD = - 18.612, 
p = .000) were found through the LSD tests. With respect to the 
FIM total score, significant differences between the three groups 
were found through the LSD post hoc tests (severe vs moderate: 
MD = -22.906, p = .000), (moderate vs mild: MD = -33.907, p = 
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.000), (severe vs mild: MD = -56.813, p = .000) and the results are 
presented in Figure 2.

Figure 2: Means and standard deviations (error lines) of patients' 
functional independence ac-cording to the severity of neurological 
disorder (Severe, Moderate, Mild) based on the Motor domain (FMS), 
the Cognitive domain (FCS) and the Total Score (FTS) of the Functional 
Independence Measurement (FIM) scale.

* Significant differences between patients with Mild, Moderate and 
Severe disorders (p <.01).

Concurrent Validity
The correlations between the FIM during admission, the WHODAS 
2.0 and the functional assessments were examined. The results 
demonstrated Pearson correlation coefficients ranging from - .608 
to .985, and are presented in Table 5.

Table 5: Correlations & Examination of synchronic validity (A = FIM 
Motor upon Admission, Β = FIM Cognitive upon Admission, C = FIM 
Total Score upon Admission, D = WHODAS 2.0., Ε = Time Up and Go 
test, F = Sit To Stand test, G = 10 Meter Walking test).

VARIABLES
PEARSON CORRELATION COEFFICIENTS

Α B C D E F G
FIM Motor upon 
Admission (Α) 1

FIM Cognitive upon 
Admission (Β) .683** 1

FIM Total Score 
upon Admission (C) .985** .799** 1

WHODAS 2.0. (D) -.784** -.774** -.871** 1
Time Up and Go 
test (Ε) -.700** -.658** -.714** .612* 1

Sit To Stand test (F) .631** .617** .647** -.608* -.803** 1
10 Meter Walking 
test (G) -.727** -.676** -.741** .706** .749** -.751** 1

* Significant differences between variables (p < .05).
** Significant differences between variables (p < .01).

FIM: Functional Independence Measurement, WHODAS 2.0: World 
Health Organization Disability Assessment.

Sensitivity of change
The differences between the admission and discharge scores upon 
the motor, cognitive and the total FIM score were examined. The 
repeated multivariate results were significant (Λ = .577, F = 8.065, 
p = .002, η2 = .423) and the univariate analyses showed significant 
differences, between admission and discharge, in the a) motor (F = 
10.886, p = .003, η2 = .321), b) cognitive (F = 8.337, p = .008, η2 = 
.267) and c) total FIM score (F = 16.354, p = .001, η2 = .416). The 
results are presented graphically in Figure 3.

Figure 3: Means and standard deviations (error lines) of functional 
independence in patients with stroke and traumatic brain injury during 
admission and discharge from the hospital or Rehabilitation Center based 
on the Motor domain (FMS), the Cognitive domain (FCS) and the Total 
Score (FTS) of the Functional Independence Measurement (FIM) scale.
* Significant differences between admission & discharge measurements 
(p <.01).

Discussion
The present study examined the validity and reliability evidence 
of the FIM for individuals with Neurological Disorders (ND) in 
Greece. The results were promising with respect to the inter rater 
and intra rater reliability hypotheses. Further, the FIM scores a) 
differentiated ND patients vs no patients, and patients according 
to severity (mild, moderate and severe) (construct validity 
hypotheses), b) exhibited moderate to high intercorrelations with 
several functionality measures (concurrent validity hypothesis) 
and c) detected changes of clinical condition due to hospitalized 
treatment (admission vs discharge scores).

Inter rater Reliability
Regarding inter rater reliability, the present findings are partially in 
agreement with similar studies with ND patients [52,53,55,58] and 
elderly with orthopedic injury [64]. More specifically, Young et al. 
[64] found coefficients ranging from .74 to .76, between telephone 
interview and personal evaluation in the patient's ward. In the 
present study, the intra rater coefficients were higher than those 
presented by Young et al. [64]. The difference may be due to the 
different methods employed. In the present study the assessments 
were held by two independent researchers, who received the same 
exact training simultaneously, and assessed each patient in their 
clinical ward, while in the study of Young et al. the evaluations 
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were held under two different conditions (phone interview and 
ward) [64].

Previous studies in Turkey [55], Sweden [53] and Iran [58], have 
reported acceptable and sometimes low inter-rater reliability 
coefficients. Naghdi et al. [58] for example re-ported coefficients 
ranging from .88 to .97, similar to those reported in the present study. 
Küçükdeveci et al. [55] on the other hand reported coefficients 
ranging from .44 to .89 from two independent researchers assessing 
upon patient admission. Daving et al. recruited four assessors and 
reported higher coefficients in the motor subscale (ranging from 
.6 to .9) compared to the cognitive subscale (ranging from .26 to 
-.61) [53]. Daving et al. claimed that the above discrepancy was 
probably explained from the fact that each inpatient’s evaluation 
was carried out at different times during the hospitalization day, 
according to the assessor’s daily schedule [53]. Further, each rater 
may have had a different perception of each inpatient's clinical 
condition, a fact that may have led to a large discrepancy among 
raters’ assessments [53].

The present findings are in agreement with those reported by 
Brosseau and Wolfson [52], in patients with Multiple Sclerosis 
from Canada. Specifically, Brosseau and Wolfson found an inter-
rater reliability coefficient of .83 for the total FIM score [52], 
while lower coefficients were reported for the motor and cognitive 
subscales. The researchers attributed this finding to the fact that 
patients with cognitive and communication deficits were excluded 
from their sample [52].

Intra rater Reliability
Regarding intra rater reliability, the present findings are partially 
in agreement with similar studies with elderly patients reporting 
coefficients ranging from .8 to .9 [61], and stroke patients with 
coefficients ranging from .9 to .98 [57]. Nevertheless, the high 
intra rater reliability of the present study is not in line with other 
studies. For example, Young et al. reported intra rater reliability 
coefficients ranging from .74 to .76 in hip fracture patients [64] 
and Masedo et al. reported coefficients ranging from .2 to .47 
in spinal cord injury patients [63]. The low coefficients reported 
above may be due to the non-certified raters recruited and the self-
assessment from the patients themselves regarding the percentage 
of the assistance needed.

Internal Consistency
Regarding internal consistency, the present findings revealed high 
Cronbach alpha values for the FIM subscales. These results are in 
line with similar studies with patients with multiple sclerosis (.94) 
[52], stroke patients (values ranging from .95 to .97 [57], from .70 
to .96 [58], from .93 to .98, [55]), and burn patients with Cronbach 
alpha ranging from .96 to .97 [65]. In addition, Turner-Strokes 
and Siegert reported high internal consistency coefficients of the 
FIM+FAM in ND patients (values ranging from .96 to .97) [60]. 
Only Masedo et al. reported lower coefficients in spinal cord injury 
patients [63]. More specifically, Masedo et al. reported moderate 
coefficient (.63) in the FIM cognitive subscale. This may be due to 
the self- assessments from the patients and the written instructions 

regarding the percentage of the help needed described above [63].

Construct Validity
Regarding the construct validity hypothesis, the present findings 
are in line with Erkin et al. [34] and Pollak et al. [61]. Specifically, 
Erkin et al. found differences in the FIM scores between children 
with and without cerebral palsy [34]. Also, Pollak et al. found 
differences between seniors and elderly individuals classified into 
independent, assisted, and fully assisted living groups [61]. The 
above two studies differ from the present study in terms of the 
sample characteristics, but confirm our research hypotheses and 
support the construct validity evidence of the FIM.

Concurrent Validity
The FIM scale was associated with the WHODAS 2.0 (short form) 
and the functional tests (TUG, STS & 10MWT) used in the present 
study. The literature suggested that the FIM has exhibited high 
intercorrelations with a variety of scales assessing functionality, 
such as the Barthel Index [57,58]. Brosseau and Wolfson also 
found concurrent validity evidence of the FIM total score through 
the application of Expanded Disability Status Scale in multiple 
sclerosis patients (coefficient indexes ranging from .7 to .9) [52]. 
Moderate and poor concurrent validity evidence of FIM was shown 
in the study of Masedo et al. [63], through the application of Craig 
Handicap Assessment and Reporting Technique in spinal cord 
injury (SCI) and amputation patients respectively. Specifically, the 
coefficients in SCI patients were moderate, ranging from .13 to .52 
(.13 was a senior poor coefficient for locomotion). With respect 
to the amputation group, the concurrent validity coefficients were 
poor, ranging from .04 to .39 [63]. On the contrary, Young et al. 
findings showed high concurrent validity evidence of the FIM 
in hip fracture patients [64]. In particular, the intercorrelation 
coefficients between interview and health care assessments 
(golden standard) were high, both in patients’ discharge (.76) and 
patients’ admission (.74) [64]. The study of Küçükdeveci et al. 
further demonstrated satisfactory concurrent validity evidence 
for the FIM motor subscale through the application of ASIA and 
Brunnstrom motor in SCI and stroke patients respectively [55]. 
More specifically, the intercorrelation coefficients (ranging from 
.38 to .81) were moderate to high both for the SCI and the stroke 
groups of patients examined. Regarding the association between 
FIM and WHODAS 2.0, there is only one study confirming 
the present findings, with stroke patients in Turkey [85]. The 
interpretation probably lies in the fact that the FIM evaluates a 
percentage of help for specific daily self-service activities, while 
the WHODAS 2.0 evaluates percentage of participation in daily 
activities in general.

Sensitivity of Change
The FIM detected the clinical change of the patients involved in 
the present study, between the admission and discharge from the 
hospital or rehabilitation center. This finding is in agreement with 
other studies in the past [54,60,64]. Turner-Strokes and Siegert, 
in their attempt to examine the sensitivity of the collapsed FIM 
+ FAM scale in patients with neurological disorders in the UK, 
identified significant differences between the patients’ admission 
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and discharge from the rehabilitation center [60]. Similarly, 
Grimby et al. reported significant improvement between admission 
and discharge from a rehabilitation center of Swedish patients [54], 
in the FIM motor subscale, while Young et al. detected clinical 
change in ND patients after hip fracture rehabilitation [64].

Detecting changes in patients' clinical status regarding their 
functional independence has been noted in several studies using 
specialized interventions for patients with ND. These interventions 
incorporate physiotherapy programs, occupational therapy, 
speech therapy [36,37,59], transcranial magnetic stimulation [51], 
endurance and resistance training [54], respiratory and resistance 
training [66] and kinesiotherapy or dance programs [10]. The 
aforementioned studies used specialized interventions with specific 
details relevant to the techniques used, the duration, frequency, 
etc. The detailed information presented in the above studies could 
not be controlled in the present research effort, since the main 
intervention included medical and nursing care. Other variables, 
such as the length of stay in the clinic or rehabilitation setting 
were not predetermined, and physiotherapy sessions were held 
until the day of discharge from the hospital. However, although 
no common therapeutic intervention was performed in the present 
study, there was an improvement in the FIM scale within a few 
days. This finding may be due to the fact that doctors allowed 
inpatients discharging when their clinical condition was improved 
or stabilized in terms of hemodynamic, respiratory, temperature, 
and even muscle strength indicators. Overall, the results of the 
present study are consistent with previous studies and confirm the 
sensitivity of the FIM to detect changes in the clinical status of 
patients with neurological disorders.

Limitations of the Study
Certain limitations do not allow for generalization without caution. 
First, the severity was assessed by the physicians. The physicians, 
in turn, used several criteria such as the ICF (International 
Classification of Functioning) disability classification system, 
the image of the computed tomography and the general clinical 
condition observed. The research team however was unable to 
control the physicians’ assessments and future researchers may 
consider developing a standardized form for assessing severity 
of ND patients. Second, the inability of some patients and their 
close relatives to participate in the study, was another limitation. 
Essentially, when patients or attendants were unable to understand 
instructions, prospective inpatients were excluded from the 
sample. In addition, patients with comorbidity such as dementia 
or other mental disorders were excluded from the sample. Third, 
only patients with stroke and TBI were evaluated regarding their 
functionality and the findings may not be generalized to patients 
with other neurological diseases (eg MS, CKD), or patients with 
orthopaedic, cardiovascular or respiratory disorders, or outpatients 
with respective demographics. Fourth, the assessments were held 
in separate clinics and rehabilitation centers, and the environment 
may have been a limited factor unable to control. Finally, certain 
variables related with the recent pandemic, such as the fear of 
COVID-19 (pandemic had not been present during the assessment 

period), anxiety due to prolonged hospitalization, etc, were not 
examined. Future researchers may consider the above limitations 
and standardize the severity assessment, incorporate wider samples 
with patients unable to communicate, patients with comorbid 
conditions, and collect qualitative in-depth evidence to support 
their findings.

Recommendations to practitioners
The FIM appeared to be a valid and reliable scale for assessing 
ND inpatients. It also appeared sensitive in detection of patients’ 
clinical status change between admission and discharge from 
rehabilitation. Therefore, it could be applied in rehabilitation 
centers and hospitals for assessing patient’s functionality and 
rehabilitation progress. In the future, clinicians may consider 
creating a database to record patients' progress. The above database 
may help the medical care upgrading. For example, the frequency 
of nursing care, or physiotherapy, occupational therapy, speech 
therapy sessions could be recorded and the respective outcome 
evaluated accordingly through the FIM. Thus, the respective 
budget may also be calculated and controlled in the future.

In order to achieve the above goals, working in accordance to the 
Greek Ministry of Health may lead to the cross-cultural validation 
of the FIM and use in a national level. Thus, in the future, the FIM 
may be applied in the majority of patients, in Greece following 
rehabilitation treatment, in order to record their clinical condition 
and respective progress. Consequently, the timely budget for the 
patients’ care and assistance cost could be estimated as well. The 
planning of health care intervention services therefore may be 
better planned and executed in Greece.

Suggestions for future research
The FIM may be used to assess patients with other neurological 
disorders, such as MS, SCI, Parkinson, Myopathies etc in the 
future. The effect of pre- determined controlled interventions 
may be useful to examine as well. Specific physiotherapy, speech 
therapy and occupational therapy programs may be applied and 
assessed after controlling for patient’s severity. Frequent FIM 
assessment as every week, may be also considered as a possible 
variable for future researchers. The intermediate assessments may 
support the health care system regarding the patient’s progress and 
health care cost in general.

Conclusions
In conclusion, in the present study the FIM scale was applied in 
ND patients (Stroke & TBI) in hospitals and rehabilitation centers 
within the wide area of Attica. The findings showed initial validity 
and reliability evidence for a sample of Greek ND patients. 
Specifically, the present findings demonstrated sufficient construct 
and concurrent validity, inter-rater reliability, intra-rater reliability, 
internal consistency and detection of change in patient’s clinical 
status. Therefore, the FIM may be considered as a useful measure 
for the assessment of ND patients in Greece.



Volume 6 | Issue 5 | 9 of 11J Med - Clin Res & Rev; 2022

Institutional Review Board Statement
The study was conducted according to the guidelines of the 
Declaration of Helsinki and approved by the National Kapodistrian 
University of Athens (School of Physical Education and Sport 
Science ethics committee) (protocol code: 1085/13/10/2018; date 
of approval: 13/10/2018).

Acknowledgments
We wish to extend our gratitude to the participants of this study. 
We also thank the staff of the state hospitals of Attica that allowed 
us to conduct the study.

References
1.	 http://www.who.int/features/qa/55/en/
2.	 https://www.who.int/mental_health/neurology/neurological_

disorders_report_web.pdf
3.	 Maestri M, Romigi A, Schirru A, et al. Excessive daytime 

sleepiness and fatigue in neurological disorders. Sleep Breath. 
2020; 24: 413-424.

4.	 Nonnekes J, Goselink RJM, Růžička E, et al. Neurological 
disorders of gait balance and posture: a sign-based approach. 
Nat Rev Neurol. 2018; 14: 183-189.

5.	 Baik JS, Lang AE. Gait abnormalities in psychogenic 
movement disorders. Mov Disord. 2007; 22: 395-399.

6.	 Mlinac ME, Feng MC. Assessment of Activities of Daily 
Living Self-Care and Independence. Arch Clin. Neuropsychol. 
2016; 31: 506-516.

7.	 Chen R, Liou TH, Chang KH, et al. Assessment of functioning 
and disability in patients with schizophrenia using the WHO 
Disability Assessment Schedule 2.0 in a large scale database. 
Eur Arch. Psychiatry Clin. Neurosci. 2017; 1-11.

8.	 Chippala P, Sharma R. Effect of very early mobilisation on 
functional status in patients with acute stroke a single-blind 
randomized controlled trial. Clin Rehabil. 2016, 30: 669-675.

9.	 Laxe S, Tschiesner U, Zasler N, et al. What domains of the 
International Classification of Functioning Disability and 
Health are covered by the most commonly used measurement 
instruments in traumatic brain injury research. Clin Neurol 
Neurosurg. 2012; 114: 645-650.

10.	 Teixeira-Machado L, Azevedo-Santos I, DeSantana JM. 
Dance Improves Functionality and Psychosocial Adjustment 
in Cerebral Palsy A Randomized Controlled Clinical Trial. 
Am J Phys Med Rehabil. 2017, 96: 424-429.

11.	 Weobong B, Weiss HA, McDaid D, et al. Sustained 
effectiveness and cost-effectiveness of the Healthy Activity 
Programme a brief psychological treatment for depression 
delivered by lay counsellors in primary care 12-month follow-
up of a randomised controlled trial. PLoS Med. 2017; 14: 
e1002385.

12.	 https://www.who.int/classifications/drafticfpracticalmanual.pdf
13.	 Nguyen T, Stewart D, Rosenbaum P, et al. Using the ICF 

in transition research and practice. Lessons from a scoping 
review. Res Dev Disabil. 2018; 72: 225-239.

14.	Madden RH, Bundy A. The ICF has made a difference to 
functioning and disability measurement and statistics. Disabil 

Rehabil. 2019; 41: 1450-1462.
15.	 http://apps.who.int/iris/bitstream/handle/10665/42407 

/9241545429.pdf;jsessionid=F0F88B6AFC3324BF-
B5A4538AF23B473A?sequence=1

16.	 Chopra P, Herrman H, Kennedy G. Comparison of disability 
and quality of life measures in patients with long-term 
psychotic disorders and patients with multiple sclerosis an 
application of the WHO Disability Assessment Schedule II 
and WHO Quality of Life-BREF. Int J Rehabil Res. 2008; 31: 
141-149.

17.	 Trimmer C, Tyo R, Pikard J, et al. Low-Intensity Cognitive 
Behavioural Therapy-Based Music Group CBT-Music for 
the Treatment of Symptoms of Anxiety and DepressionA 
Feasibility Study. Behav Cogn Psychother. 2018; 46: 168-181.

18.	 https://disability-hub.com/wp-content/uploads/2020/06/
Measuring-Health-and-Disability_Manual-for-WHO-
Disability-Assessment-Schedule.pdf

19.	 Bell KR, Temkin NR, Esselman PC, et al. The effect of a 
scheduled telephone intervention on outcome after moderate 
to severe traumatic brain injury a randomized trial. Arch Phys 
Med Rehabil. 2005; 86: 851-856.

20.	 Dikmen S, Machamer J, Miller B, et al. Functional Status 
Examination a new instrument for assessing outcome in 
traumatic brain injury. J Neurotrauma. 2001; 18: 127-140.

21.	 Nichol AD, Higgins AM, Gabbe BJ, et al. Measuring functional 
and quality of life outcomes following major head injury 
Common scales and checklists. Injury. 2011; 42: 281-287.

22.	Katusic A, Alimovic S, Mejaski-Bosnjak V. The effect of 
vibration therapy on spasticity and motor function in children 
with cerebral palsy a randomized controlled trial. Neuro 
Rehabilitation. 2013; 32: 1-8.

23.	 Nordmar kE, Josenby AL, Lagergren J, et al. Long term 
outcomes five years after selective dorsal rhizotomy. BMC 
Pediatr. 2008; 8: 54.

24.	 Russell DJ, Rosenbaum PL, Avery LM, et al. Gross Motor 
Function Measure GMFM-66 and GMFM-88. User's manual; 
Mac Keith Press. London UK. 2002.

25.	 Bell KR, Brockway JA, Hart T, et al. Scheduled telephone 
intervention for traumatic brain injury a multicenter 
randomized controlled trial. Arch PhysMed Rehabil. 2011; 
92: 1552-1560.

26.	 Frankel JE, Marwitz JH, Cifu DX, et al. A follow-up study of 
older adults with traumatic brain injury taking into account 
decreasing length of stay. Arch Phys Med Rehabil. 2006; 87: 
57-62.

27.	 Frazzitta G, Zivi I, Valsecchi R, et al. Effectiveness of a Very 
Early Stepping Verticalization Protocol in Severe Acquired 
Brain Injured Patients A Randomized Pilot Study in ICU. 
PLoS ONE. 2016; 11: e0158030.

28.	 High WM, Roebuck-Spencer T, Sander AM, et al. Early 
versus later admission to postacute rehabilitation impact on 
functional outcome after traumatic brain injury. Arch Phys 
Med Rehabil. 2006; 87: 334-342.

29.	Wright DW, Yeatts SD, Silbergleit R, et al. Very early 
administration of progesterone for acute traumatic brain 
injury. N Engl J Med. 2014; 371: 2457-2466.



Volume 6 | Issue 5 | 10 of 11J Med - Clin Res & Rev; 2022

30.	 de Almeida Oliveira R, Cintia Dos Santos Vieira P, Rodrigues 
Martinho Fernandes LF, et al. Mental practice and mirror 
therapy associated with conventional physical therapy training 
on the hemiparetic upper limb in poststroke rehabilitation a 
preliminary study. Top. Stroke Rehabil. 2014; 21: 484-494.

31.	Villafañe JH, Pirali C, Isgrò M, et al. Effects of Action 
Observation Therapy in Patients Recovering From Total Hip 
Arthroplasty Arthroplasty: A Prospective Clinical Trial J 
Chiropr Med. 2016; 15: 229-234.

32.	 Zhao L, Liao L, Hu F. Comparing Cerebralcare Granule and 
aspirin for neurological dysfunction in acute stroke in real-life 
practice. Psychogeriatr. 2017; 17: 3-8.

33.	Dost G, Dulgeroglu D, Yildirim A, et al. The effects of upper 
extremity progressive resistance and endurance exercises 
in patients with spinal cord injury. J Back Musculoskelet 
Rehabil. 2014; 27: 419-426.

34.	 Erkin G, Aybay C, Kurt M, et al. The assessment of functional 
status in Turkish children with cerebral palsy a preliminary 
study. Child Care Health Dev. 2005; 31: 719-725.

35.	 Ganesh S, Guernon A, Chalcraft L, et al. Medical comorbidities 
in disorders of consciousness patients and their association 
with functional outcomes. Arch Phys Med Rehabil. 2013; 94: 
1899-1907.

36.	 Rayegani SM, Raeissadat SA, Alikhani E, et al. Evaluation of 
complete functional status of patients with stroke by Functional 
Independence Measure scale on admission discharge and six 
months poststroke. Iran J Neurol. 2016; 15: 202-208.

37.	 Turner-Stokes L, Vanderstay R, Stevermuer T, et al. 
Comparison of Rehabilitation Outcomes for Long Term 
Neurological Conditions A Cohort Analysis of the Australian 
Rehabilitation Outcomes Centre Dataset for Adults of 
Working Age. PLoS ONE. 2015; 10: e0132275.

38.	Yıldız N, Akkoç Y, Ersöz M, et al. Cross-sectional study of 
urinary problems in adults with cerebral palsy awareness and 
impact on the quality of life. Neurol Sci. 2017; 38: 1193-1203.

39.	 Chrysagis N, Skordilis EK, Koutsouki D. Validity and clinical 
utility of functional assessments in children with cerebral 
palsy. Arch Phys Med Rehabil. 2013, 95: 369-374.

40.	Haruyama K, Kawakami M, Otsuka T. Effect of Core 
Stability Training on Trunk Function Standing Balance and 
Mobility in Stroke Patients A Randomized Controlled Trial. 
Neurorehabilit. Neural Repair. 2017; 31: 240-249.

41.	Gan SM, Tung CL, Tang HY, et al. Psychometric properties 
of functional balance assessment in children with cerebral 
palsy. Neurorehabilit. Neural Repair. 2008; 22: 745-753.

42.	Kaltsatou Α, Kouidi E, Fountoulakis K, et al. Effects of exercise 
training with traditional dancing on functional capacity and 
quality of life in patients with schizophrenia a randomized 
controlled study. Clin Rehabil. 2015; 29: 882-891.

43.	Naili JE, Iversen MD, Esbjörnsson AC, et al. Deficits in 
functional performance and gait one year after total knee 
arthroplasty despite improved self-reported function. Knee 
Surg. Sports Traumatol Arthrosc. 2017; 25: 3378-3386.

44.	Nilsen TS, Raastad T, Skovlund E, et al. Effects of strength 
training on body composition physical functioning and quality 
of life in prostate cancer patients during androgen deprivation 

therapy. Acta Oncol. 2015; 54: 1805-1813.
45.	 Scholtes VA, Becher BJ, Comuth A, et al. Effectiveness of 

functional progressive resistance exercise strength training on 
muscle strength and mobility in children with cerebral palsy a 
randomized controlled trial. Dev Med Child Neurol. 2010; 52: 
107-113.

46.	 Verschuren O, Ketelaar M, Takken T, et al. Reliability of 
hand-held dynamometry and functional strength tests for 
the lower extremity in children with cerebral palsy. Disabil 
Rehabil. 2008; 30: 1358-1366.

47.	 Aydin T, Akif Sariyildiz M, Guler M, et al. Evaluation of 
the effectiveness of home based or hospital based calisthenic 
exercises in patients with multiple sclerosis. Eur Rev Med 
Pharma col Sci. 2014; 18: 1189-1198.

48.	 Pelosin E, Avanzino L, Barella R, et al. Treadmill training 
frequency influences walking improvement in subjects with 
Parkinson’s disease a randomized pilot study. Eur J Phys 
Rehabil Med. 2017; 53: 201-208.

49.	 Taylor NF, Dodd KJ, Prasad D, et al. Progressive resistance 
exercise for people with multiple sclerosis. Disabil Rehabil. 
2006; 28: 1119-1126.

50.	 Heinemann AW, Linacre JM, Wright BD, et al. Relationships 
between impairment and physical disability as measured 
by the Functional Independence Measure. Arch Phys Med 
Rehabil. 1993; 74: 566-573.

51.	Aşkın A, Tosun A, Demirdal ÜS. Effects of low-frequency 
repetitive transcranial magnetic stimulation on upper extremity 
motor recovery and functional outcomes in chronic stroke 
patients A randomized controlled trial. Somatosens Mot Res. 
2017; 34: 102-107.

52.	 Brosseau L, Wolfson C. The inter-rater reliability and construct 
validity of the Functional Independence Measure for multiple 
sclerosis subjects. Clin Rehabil. 1994; 8: 107-115.

53.	Daving Y, Andren E, Nordholm L, et al. Reliability of an 
interview approach to the Functional Independence Measure. 
Clin Rehabil. 2001; 15: 301-310.

54.	 Grimby G, Gudjonsson G, Rodhe M, et al. The functional 
independence measure in Sweden experience for outcome 
measurement in rehabilitation medicine. Scand J Rehabil 
Med. 1996; 28: 51-62.

55.	Küçükdeveci AA, Kutlay Ş, Yıldızlar D, et al. The reliability 
and validity of the World Health Organization Disabil-ity 
Assessment Schedule WHODAS-II in stroke. Disabil Rehabil. 
2013; 35: 214-220.

56.	 Lugo LH, Salinas F, García HI. Out-patient rehabilitation 
programme for spinal cord injured patients evaluation of the 
results on motor FIM score. Disabil Rehabil. 2007; 29: 873-
881.

57.	 Miki E, Yamane S, Yamaoka M, et al. Validity and reliability 
of the Japanese version of the FIM + FAM in patients with 
cerebrovascular accident. Scand J Occup Ther. 2015; 23: 398-
404.

58.	 Naghdi S, Ansari NN, Raji P, et al. Cross-cultural validation of 
the Persian version of the Functional Independence Measure 
for patients with stroke. Disabil Rehabil. 2015; 38: 289-298.

59.	 Rabadi MH, Rabadi FM, Edelstein L, et al. Cognitively impaired 
stroke patients do benefit from admission to an acute rehabilitation 



Volume 6 | Issue 5 | 11 of 11J Med - Clin Res & Rev; 2022

unit. Arch Phys Med Rehabil. 2008; 89: 441-448.
60.	 Turner-Stokes L, Siegert RJ. A comprehensive psychometric 

evaluation of the UK FIM + FAM. Disabil Rehabil. 2013; 35: 
1885-1895.

61.	 Pollak N, Rheault W, Stoecker JL. Reliability and validity of 
the FIM for persons aged 80 years and above from a multilevel 
continuing care retirement community. Arch Phys Med 
Rehabil. 1996; 77: 1056-1061.

62.	 Tesio L, Franchignoni FP, Perucca L, et al. The influence of 
age on length of stay functional independence and discharge 
destination of rehabilitation inpatients in Italy. Disabil 
Rehabil. 1996; 18: 502-508. 

63.	 Masedo AI, Hanley M, Jensen MP, et al. Reliability and 
validity of a self report FIM™ FIM-SR in persons with 
amputation or spinal cord injury and chronic pain. Am J Phys 
Med Rehabil. 2005; 84: 167-176. 

64.	Young Y, Fan MY, Hebel JR, et al. Concurrent Validity of 
Administering the Functional Independence Measure FIMTM 
Instrument by Interview. Am J Phys Med Rehabil. 2009; 88: 
766-770. 

65.	 Gerrard P, Goldstein R, DiVita MA, et al. Validity and 
Reliability of the FIM Instrument in the Inpatient Burn 
Rehabilitation Population. Arch Phys Med Rehabil. 2013; 94: 
1521-1526. 

66.	 Chen S, Su CL, Wu YT, et al. Physical training is beneficial 
to functional status and survival in patients with prolonged 
mechanical ventilation. J Formos Med Assoc. 2011; 110: 572-
579. 

67.	 Granger CV. The emerging science of functional assessment 
our tool for outcomes analysis. Arch Phys. Med Rehabil. 
1998; 79: 235-244. 

68.	 Hall KM, Johnston MV. Outcomes evaluation in TBI 
Rehabilitation. Part II measurement tools for a nationwide 
data system. Arch Phys Med Rehabil. 1994; 75: SC10- SC18.

69.	 Black TM, Soltis T, Bartlett C. Using the Functional 
Independence Measure instrument to predict stroke 
rehabilitation outcomes. Rehabilitation Nurs. 1999; 24: 109-
114. 

70.	 Chumney D, Nollinger K, Shesko K, et al. Ability of 
Functional Independence Measure to accurately predict 
functional outcome of stroke specific population systematic 
review. J Rehabil Res Dev. 2010; 47: 17-29. 

71.	 Denti L, Agosti M, Franceschini M. Outcome predictors of 
rehabilitation for first stroke in the elderly. Eur J Phys Rehabil 
Med. 2008; 44: 3-11.

72.	 Inouye M, Hashimoto H, Mio T, et al. Influence of 
admission functional status on functional change after stroke 
rehabilitation. Am J Phys Med Rehabil. 2001; 80: 121-125. 

73.	 Tur BS, Gursel YK, Yavuzer G, et al. Rehabilitation outcome 
of Turkish stroke patients In a team approach setting. Int J 
Rehabil Res. 2003; 26: 271-277. 

74.	 https://ubwp.buffalo.edu/rdc-tmdinternational/wp-content/up-
loads/sites/58/2017/01/Guidelines-for-Translation-and-Cul-
tural-Equivalency-of-Instruments-2013_05_118608.pdf.

75.	 Sidani S, Guruge S, Miranda J, et al. Cultural adaptation 
and translation of measures an integrated method. Res Nurs 
Health. 2010; 33: 133-143. 

76.	 Trouli MN, Vernon HT, Kakavelakis KN, et al. Translation of 
the Neck Disability Index and validation of the Greek version 
in a sample of neck pain patients. BMC Musculoskelet Disord. 
2008; 9: 106. 

77.	 Verra ML, Angst F, Lehmann S, et al. Translation cross 
cultural adaptation reliability and validity of the German 
version of the Coping Strategies Questionnaire CSQ-D. J 
Pain. 2006; 7: 327-336. 

78.	 Medical Outcomes Trust. Trust Introduces New Translation 
Criteria. Trust Bulletin. 1997; 5: 1-4.

79.	 In T, Jin Y, Jung K, et al. Treadmill training with Thera Band 
im proves motor function gait and balance in stroke patients. 
NeuroRehabilitation. 2017; 40: 109-114. 

80.	 Rossi AP, Burris DD, Lucas FL, et al. Effects of a Renal 
Rehabilitation Exercise Program in Patients with CKD A 
Randomized Controlled Trial. Clin J Am Soc Nephrol. 2014; 
9: 2052-2058. 

81.	 Nesselroade KP, Grimm LG. Statistical Applications for the 
Behavioral and Social Sciences. 2nd ed.; John Wiley & Sons, 
Inc. Publishers: Hoboken USA. 2018.

82.	 Thomas JR, Nelson JK. Chapter 11: Measuring Research 
variables. In Research methods in physical activity. 3rd ed. 
Human Kinetics Publishers Champaign IL USA. 2009.

83.	 George D, Mallery M. SPSS for Windows Step by Step: A 
Simple Guide and Reference, 17.0 update. 10th ed. Pearson 
Boston USA. 2010.

84.	 Wilson W, Rogers T, Rodgers WM, et al. The Psychological 
Need Satisfaction in Exercise Scale. J Sport Exerc Psychol. 
2006; 28: 231-251. 

85.	Küçükdeveci AA, Yavuzer G, Elhan AH, et al. Adaptation of 
the Functional Independence Measure for use in Turkey. Clin 
Rehabil. 2001; 15: 311-319.

© 2022 Gkouma A. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License


