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Abstract

Background: Recently, the reliability of the Brazilian version of the Fugl-Meyer Assessment (FMA) was assessed through the scoring
given according to observations made by a single evaluator who applied the test. When different raters apply the scale, the reliability
may depend on the interpretation given to the assessment sheet. In such cases, a clear administration manual is essential for ensuring
homogeneity of application. Objectives: To translate and adapt the French Canadian version of the FMA administration manual into
Brazilian Portuguese and to evaluate the inter-rater reliability when different evaluators apply the FMA on the basis of the information
contained in the manual. Methods: Eighteen adults (59+10 years) with chronic hemiparesis (38+35 months after a stroke) took part in
this study. Eight patients participated in the first part of the study and 10 in the second part. Based on analyzing the results from part 1,
an adapted version was developed, in which information and photos were added to illustrate the positions of the patient and evaluator.
The inter-rater reliability was assessed using the intraclass correlation coefficient (ICC). Results: The reliability of the FMA based on
the adapted version of the manual was excellent for the total motor scores for the upper limbs (ICC=0.98) and lower limbs (ICC=0.90),
as well as for movement sense (ICC=0.98) and upper and lower-limb passive range of motion (ICC=0.84 and 0.90, respectively).
The reliability was moderate for tactile sensitivity (0.75). The joint pain assessment presented low reliability. Conclusions: The results
showed that, except for pain assessment, application of the FMA based on the adapted version of the application manual for Brazilian
Portuguese presented adequate inter-rater reliability.
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Resumo

Contextualizagao: Recentemente a confiabilidade da versao brasileira da Escala de Fugl-Meyer (EFM) foi avaliada pela pontuagéo dada
pela observagao de um unico examinador que aplicou a escala. Quando diferentes examinadores aplicam a escala, a confiabilidade
pode depender da interpretacdo dada a ficha de avaliacdo. Nesse caso, um manual de administracdo claro é fundamental para
garantir homogeneidade na aplicacdo. Objetivos: Traduzir e adaptar para o portugués-Brasil a versdo do Manual de Administragdo em
francés-canadense da EFM e avaliar a confiabilidade interexaminadores quando diferentes examinadores aplicam a EFM com base
nas informacgdes contidas no manual. Métodos: Participaram do estudo 18 adultos (59+10 anos) com hemiparesia cronica (38+35
meses pos-Acidente Vascular Encefdlico). Oito sujeitos participaram da primeira parte do estudo e dez, da segunda parte. Baseada
na andlise dos resultados da parte 1, desenvolveu-se uma versédo adaptada a qual foram adicionadas informacoes e fotos para ilustrar
a posigcéo do paciente e do examinador. A confiabilidade interexaminadores foi avaliada com o Coeficiente de Correlagéo Intraclasse
(CCI). Resultados: A confiabilidade da EFM baseada na versédo adaptada do manual foi excelente para o escore motor total do membro
superior (MS, CCI=0,98) e membro inferior (MI, CCI=0,90), sentido de movimento (CCI=0,98), amplitude de movimento (ADM) passiva
do MS (CCI=0,84) e do MI (CCI=0,90) e moderada para a sensibilidade tatil (0,75). A avaliacdo da dor articular apresentou baixa
confiabilidade. Conclusédo: Os resultados mostram que, com excec¢éao da avaliacdo da dor, a aplicacdo da EFM com base na verséo
adaptada do manual de aplicagdo em portugués-Brasil apresenta adequada confiabilidade interexaminadores.

Palavras-chave: traducao/adaptacgao; avaliagdo motora; hemiplegia/hemiparesia; confiabilidade.
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Introduction

The choice of an appropriate outcome measurement is
critical to the success of any study that aims to evaluate the
efficacy of a proposed treatment'. Within this perspective, the
Fugl-Meyer assessment scale (FMA)? which was developed
in 1975, has been used both to describe the sensorimotor
recovery of patients who suffered a stroke*' and to classify
them with regard to the severity of the sequelae®. This in-
strument is widely used in research to evaluate the effect of
diverse treatment approaches, such as: practicing functional
tasks versus strengthening’; Bobath versus repetitive training
for the upper limbs?®; training for unilateral tasks versus bilat-
eral symmetrical tasks’; group exercises'; training controlled
by computer versus electrical stimulation'; task-oriented
training with or without restrictions on trunk compensatory
movements' and constraint-induced movement therapy
versus conventional physical therapy®. In clinical practice,
the FMA is also useful for planning and evaluating the results
from a treatment', besides being described as one of the tests
recommended for assessment of domain structure and body
function within the International Classification of Function-
ing, Disability and Health (ICF)".

Recently, Maki et al.'® developed a Brazilian version of this
scale and evaluated its inter-rater reliability. Its results pre-
sented high intraclass correlation coeflicients (ICC) for the to-
tal score (0.98) and its subscales (ICC between 0.94 and 0.99).

Inter-rater reliability is related to the stability of the data
obtained by two or more evaluators from the same measure-
ment. The term inter-rater reliability can be used when the
measurement is obtained through observation of perfor-
mance, since the rater does not have physical contact with the
person under evaluation. On the other hand, the reliability of
a measurement may depend on the evaluator’s performance,
i.e. the way in which the test is administered, when different
evaluators repeat the assessment on the same patient at dif-
ferent times".

In the study by Maki et al.', the test was applied by a
single evaluator, and the inter-rater reliability was obtained
through comparison of the scores that two other profes-
sionals attributed to patients’ performance. Both of these
experimental designs are valuable for assessing inter-rater
reliability, but when the tests require physical contact by a
“hands on” evaluator, score variability can come from pa-
tients and from the evaluator’s interpretation of the score
sheet'. The reliability assessment can be named inter-rater
if distinct evaluators administer the test to the same patient,
in order to differentiate it from inter-observer reliability as-
sessment, which depends only on the observation ability of
the other evaluators.

In 1989, with the permission of the original author of the
FMA, Dutil et al.”® developed a manual for this test in Canadian
French, which described the procedures and provided illustra-
tive graphs, in order to facilitate test administration. To reduce
the measurement bias, a transparent administration manual is
crucial so that homogeneity of scale administration can be en-
sured, especially in tests that do not require previous training'.
Within this context, the present study had the following goals:
Part 1: a) to translate the FMA application manual developed
by Dutil et al."® into Brazilian Portuguese; b) to investigate the
reliability of the Brazilian Portuguese version translated from
the manual in Canadian French; Part 2: a) to adapt the trans-
lated manual based on the limitations identified in the results
from part 1; b) to investigate the inter-rater reliability of the
FMA through administration by different examiners using the
information contained in the translated and adapted version
of the manual.

Methods

This study consisted of two parts. Part 1 was approved
through Protocol 2005/113H from the Research Ethics Com-
mittee of Universidade Luterana do Brasil (ULBRA), Canoas,
RS, Brazil. This part of the study included translation and ad-
ministration of the manual, and assessment of its inter-rater
reliability, and was carried out between May and December
2005. Next, adaptations were made to the manual, and after
approval through Protocol 191/2007 from the Research Eth-
ics Committee of Universidade do Estado de Santa Catarina
(UDESC), Florianépolis, SC, Brazil, the test was performed
using the same sample and independent evaluators. Part 2 of
this study consisted of assessing the inter-rater reliability of
the test, based on the translated and adapted version of the
manual (July 2008 to May 2009).

Participants

Eighteen 18 patients (mean age of 5910 years) who pre-
sented hemiparesis as a sequela of a stroke took part in the
present study. All of the patients were recruited from clinical
physical therapy schools at two institutions. A free and in-
formed consent declaration was obtained from each partici-
pant. Subjects were included in this study if they were over 18
years of age, of either sex, presenting chronic hemiparesis (> six
months after a stroke) and unilateral sequelae, and were capa-
ble of understanding the examiner’s instructions for perform-
ing the FMA. Subjects with cerebral sequelae, presenting ataxia
and other associated neurological diseases were excluded from
the present study.
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Eight subjects (aged 60.0+6.5 years) participated in part 1 of
the study and ten subjects (aged 58.9+12.8 years) in part 2. The
sample was defined based on the studies by Duncan, Propst and
Nelson® and Sanford et al.’’, who assessed the reliability of the
FMA. The sample size defined by Bonett® ranged from 15 to 21
subjects, when two evaluators administered a test with a planned
ICC 0f 0.9, a precision estimated as 0.2 and an alpha of 0.05*.

Translation of the manual for FMA administration

The French-Canadian version of the manual and the ap-
plication sheet for the FMA developed by Dutil et al.'® were
translated by a Brazilian physical therapist, with authorization
from the author. The test presents four domains: 1) motor func-
tion; 2) sensitivity; 3) passive range of motion (ROM) and pain;
and 4) balance; but the last domain was not included in the
present study.

The motor function domain evaluates the capacity to per-
form movements of increasing complexity based on the stages
for recovery proposed by Brunnstrom®. The scoring is based
on a three-point ordinal scale: (0) cannot perform; (1) per-
formed partially and (2) performed completely. Tendon-reflex
activity, presence/absence of abnormal synergisms and the

coordination and speed of voluntary movements are evaluated
in the motor domain. The upper-limb subscale includes assess-
ment of wrist movements and five types of handgrip (Figure 1).
The total score on the motor scale is 100 points, such that the
lower limbs are graduated from 0 to 34 points and the upper
limbs, from 0 to 66.

Tactile sensitivity is evaluated using cotton wool adminis-
tered to the anterior and posterior regions of the shoulder, arm,
forearm, thumb and forefinger (upper limb = 20 points) and to
the middle third of the anterior region of the tibia and the sole
of the foot (lower limb = 4), totaling 24 points. The score for the
tactile sensitivity test also ranges on an ordinal scale from 0 to
2, such that (0) is absence of sensitivity; (1) is hypo or hyper-
sensitivity; and (2) is normal sensitivity, comparing the affected
side with the contralateral. The sense of movement is assessed
in the shoulder, elbow, wrist and thumb (upper limb = 8 points),
and in the hip, knee and hallux (lower limb = 8 points), thus
totalizing 16 points.

'The scoring for the proprioceptive movement sense is de-
fined thus: (0) the movement is not identified; (1) at least 75%
of the answers are correct (three correct answers from four
movements or six from eight depending on the joint evalu-
ated); (2) all the answers are correct.

A. Wrist control

B. Hook grasp

C. Lateral grasp

F. Spherical grasp

Figure 1. ltems for upper limb section with examples of test to evaluate (A) wrist control, (B) hook grasp, (C) lateral grasp, (D) cylindrical grasp,

(E) index-thumb grip, and (F) spherical grasp.
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The range of motion (ROM) is passively evaluated in the
shoulder, elbow, forearm, wrist and fingers (upper limb = 24
points) and hip, knee and ankle (lower limb = 20 points). The
score for the passive ROM is defined by visual estimation in
comparison with the non-paretic side, as follows: (0) some
degree of ROM (less than half of the total ROM); (1) reduced
ROM (maintained over more than half of the total ROM)
and (2) normal ROM. The section joint pain is scored thus:
(0) severe pain throughout the movement or very severe at
the end of the movement; (1) little pain; (2) no pain. Both
range of motion and section joint pain have a total score of
44 points'*.

Inter-rater reliability

In each of the parts of the study, the reliability was assessed
by two different examiners, totaling four independent examin-
ers. All the examiners were physical therapists with more than
three years of experience in the neurofunctional field. The scale
was administered without previous treatment and was based
only on the procedures described in the administration man-
ual. The first examiner (E1 or E3) applied the test and, after an
interval of approximately one hour, the second examiner (E2
or E4) administered the test on the same patient. In the tests
on motor function, the patient was first asked to perform the

A. Upper limb movement sense

C. Tactile sensibility

Figure 2. Items for sensory section: A) Example of test and evaluator hand placement during examination of upper limb movement sense respectively
for shoulder, wrist and thumb B) Examination of lower limb movement sense respectively for hip, ankle e hallux; C) Example of cotton stimulation

site during tactile sensibility examination.
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tasks using the non-paretic side with the purpose of achiev-
ing comprehension, and then the test was repeated using the
paretic side. The scoring was obtained in accordance with the
explanations described in the manual. Thus, the procedures
for assessing the reliability were similar in the two parts of the
study, except that the adapted version of the manual was used
in part 2.

Adaptation of the manual

From the reliability results obtained in part 1 of the
study (described in the section “results”), the examiners
evaluated the clarity of the manual, especially with regard
to items that demonstrated inadequate or low reliability,
and the suggestions were incorporated. To standardize
the application of the sensitivity tests, photos illustrating
the positioning and placement of the examiner’s hands
were incorporated in the section that evaluates movement
sense, and photos of the stimulation site, in the section that
evaluates tactile sensitivity (Figure 2). Photos of the posi-
tioning of the patient and examiner for administration of
the reflex-tendon tests were also incorporated. In addition,
the illustrations that already existed in the original manual
were replaced by photos.

Statistical analysis

In order to evaluate the inter-rater reliability in parts 1
and 2 of the study, the ICC and 95% confidence interval (CI)
were used. The following were compared: 1) individual items
and total scores for motor function for the upper and lower
limbs separately; 2) total score for tactile sensitivity; 3) total
score for sense of motion; 4) passive ROM; and 5) joint pain.
The following classification was used for the ICC values: weak
concordance, ICC<0.40; moderate concordance, ICC=<0.75; and
excellent concordance, ICC>0.75.*

Table 1. Demographic data on the participants and mean Fugl-Meyer
Scale scores for two evaluators in each part of the study.

Characteristics Part1 (n = 8) Part 2 (n=10)
Age (years) 60.0 (= 6.5) 58.9 (= 12.8)
Time elapsed since stroke 39.0 (= 33.6) 36.3 (= 37.7)
(months)
Sex (M/F) N 5/5
Fugl-Meyer Scale
Motor Function (100) 65.1 (= 22.9) 62.7 (= 26.7)
Tactile Sensitivity (24) 18.8 (= 4.8) 18.4 (= 7.7)
Movement sense (16) 12.6 (£ 2.9) 14.3 (= 3.0
Passive ROM (44) 371(=1.9) 38.8 (= 4.6)
Joint Pain (44) 36.7 (= 5.5) 37.7 (= 6.6)

M = male; F = female; ROM = range of motion.

Results

The demographic characteristics and level of impairment
of the participants (obtained as the mean score given by the
two examiners) were similar in the two parts of the study and
are described in Table 1.

The level of motor impairment evaluated by the motor
function of the FMA ranged from severe (21 points) to slight
(96 points), considering the two samples studied. In the second
part of the study, four participants had severe impairment (<50
points); three, significant impairment (51-84 points); and two,
moderate impairment (=96 points) in the FMA?.

Inter-rater reliability — Part 1

In the first part of the study, the mean values (+SD) ob-
tained, respectively, by E1 and E2 for the motor scores were:
total (63.0+23.5 and 67.2£23.7); upper limbs (36.5+21.4 and
38.9+20.3) and lower limbs (26.5+4.2 and 28.4+4.6). The ICCs
between the two raters for the total score and upper limb
score were 0.99 (p<0.001) for both and 0.88 (p=0.006) for the
lower limbs. Except for reflex activity (ICC=0.71), the inter-
rater reproducibility was excellent for all the other sub-
items of the motor section that evaluated the upper limbs
(ICC between 0.90 and 0.99). For the lower limbs, the items
of synergy motion (0.84) and the coordination/speed test
(0.90) showed excellent reliability. Flexor/extensor synergy
and movements combining the synergy reached, respec-
tively, moderate reliability (0.68) and low reliability (0.38).
The subitem of reflexes obtained the lowest ICC (0.27).
The ICC between the two examiners for tactile sensitivity,
movement sense, passive ROM of the lower limbs and pain
showed reliability ranging from low to moderate. Only the
passive ROM for the upper limbs presented excellent reli-
ability (Table 2).

Inter-rater reliability — Part 2

The inter-rater reliability for the sensitivity assessment
(tactile sensitivity and sense of motion), ROM and joint pain
values from parts 1 and 2 of the study are shown in Table
2. Comparison between the ICCs from parts 1 and 2 for the
items of tactile sensitivity, movement sense and ROM shows
that the reliability became excellent after the adaptation of
the manual. The reliability of the joint pain assessment for the
upper limbs was moderate, and for the lower limbs was low
(Table 2).

In part 2 of the study, the ICC between two examiners for
the total motor function score was 0.98 (p<0.001). The mean
values (+SD) obtained by E3 and E4, and the ICC and 95% CI
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Table 2. Descriptive statistics for sensitivity, passive range of motion (ROM) and joint pain items in Parts 1 and 2 of the study. Comparison
between inter-rater reliability of the French-Canadian Fugl-Meyer Assessment manual translated into Brazilian Portuguese (Part 1) and manual with

adaptation (Part 2).

Study Part 1 Part 2
R1 R2 ICC R3 R4 ICC
Mean Mean (95% Cl) Mean Mean (95% CI)
(SD) (SD) (SD) (SD)

Tactile Sensitivity for UL and LL (24) 18.4 191 0.58 18.5 18.2 0.75%
(4.7) (5.3) (7.2) (8.5) (0.02-0.94)

Movement Sense for UL and LL (16) 10.3 15.0 -0.87 144 141 0.98"**
2.1) (1.2) (3.1) (3.1) (0.90-0.99)

Passive ROM for UL (24) 20.3 18.4 0.76* 217 21.1 0.84**
(2.3) (1.8) (0.19-0.95) (2.2) (2.6) (0.37-0.96)

Passive ROM for LL (20) 174 18.3 0.50 175 17.2 0.90"**
(1.8) 0.7) (32) (3.5) (0.60-0.97)

Joint pain for UL (24) 16.4 20.4 0.59 22.7 17.3 0.58
(3.1 (2.7) (1.9 (5.6)

Joint pain for LL (20) 16.6 20.0 0.00 19.2 16.2 0.06
(4.0) (0.0) (19) (2.7)

R = rater; SD = standard deviation; ICC = intraclass correlation coefficient; 95% Cl = 95% confidence interval; UL = upper limb; LL = lower limb. *p < 0.05; ** p < 0.01; ***p < 0.001.

Table 3. Descriptive statistics, inter-rater reliability and 95% confidence intervals for individual items for both upper and lower-limb motor function

after manual adaptation (final version).

M::;"ESP’D) M::;ezs“m Inter-rater ICC (95% CI)
Motor Function individual items for UL
Reflex activity § 42(1.1) 4.7(0.8) -0.74 (0.02-0.57)
Flexor and extensor synergies 9.0(6.9) 10.8 (6.4) 0.93*** (0.73-0.98)
Motion with mixed synergy 35(2.7) 39(2.3) 0.97*** (0.88-0.99)
Motion without synergy 2.2 (2.3) 2.6(2.5) 0.96*** (0.83-0.99)
Wrist control 4.0(4.1) 48(4.3) 0.98*** (0.94-0.99)
Manual control 8.9(5.5) 9.0(5.5) 0.96 *** (0.82-0.99)
Coordination/speed 3.0(2.7) 29(2.7) 0.98*** (0.92-0.99)
Total UL 34.8 (22.6) 38.8 (22.9) 0.98 *** (0.94-0.99)
Motor Function individual items for LL
Reflex activity $ 48(0.9) 45(0.8) 0.24 (2.02-0.81)
Flexor and extensor synergies 10.9 (2.8) 11.6 (2.5) 0.60* (0.01-0.88)
Motion with mixed synergy 2.9(1.3) 35(1.0) 0.84** (0.36-0.96)
Motion without synergy 2.4 (1.4) 29(1.3) 0.85** (0.41-0.96)
Coordination/speed 45(1.8) 48(1.8) 0.91** (0.63-0.97)
Total LL 248 (6.2) 26.9(6.1) 0.90 *** (0.61-0.97)

ICC = intraclass correlation coefficient; 95% Cl = 95% confidence interval; Sreflex activity including sum of items 1 and 5; UL = upper limb; LL = lower limb; *p < 0.05; ** p < 0.01;

**% < 0.001.

for the individual items of the motor function assessment, are
presented in Table 3. The item of reflex activity presented low
reliability both for the upper and for the lower limbs. The ICCs
for the individual items in the assessment of voluntary mo-
tor function of the upper limbs ranged from 0.93 to 0.98, i.e.
reaching excellent concordance. The same excellent result was
found for the subitems of lower-limb motor function, except
for flexor synergy, which obtained a moderate value (0.60). Ex-
cellent reliability was found for the total scores for upper and
lower-limb motor function.

Discussion

The FMA has been widely used in both research and clinical
practice'®*, and is suitable for evaluating domain structure
and body function within the context of the ICF'. Use of a reli-
able scale, applied on the basis of information contained only
in the manual, is advantageous because this makes it possible
to minimize the training needs. This characteristic, in addition
to allowing easy access, confers greater autonomy for clinicians
in assessing the motor recovery of subjects with hemiparesis.
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Considering the high prevalence of hemiparesis, it is essential
that physical therapists are aware of the proper methods for
administering and scoring scales that assess recovery after
a stroke. The results from this study demonstrated that this
version in Brazilian Portuguese, adapted from the manual
developed by Dutil et al.’¥, presents sufficient information to
enable use of the FMA by different examiners with adequate
reliability.

The inter-rater reliability of the total values for the FMA
and for the upper and lower limb sections were excellent and
in agreement with the test in its original version*”. Among a
sample of subacute patients (up to six months post-stroke),
Sanford et al."” evaluated the inter-rater reliability between
three physical therapists who applied the test at one-day in-
tervals. The ICC for the total score was 0.96 and for the upper
and lower-limb subscales, it was 0.97 and 0.92, respectively. The
adaptation of the manual provided an increase in the reliability
of the sensory evaluation and the passive ROM evaluation, but
the subitems of reflex activity and joint pain showed low reli-
ability, even after implementing the final version. The source of
test variability may differ according to the domain evaluated®.
From this perspective, in order to assist readers in judging
the adequacy of this scale for its use in clinical practice and
research, and to assess the particular aspects of recovery after
a stroke, the reliability results will be discussed separately for
the subitems.

Using the original version of the FMA?, and with previous
training for the examiners, Sanford et al."” found high values
(ICC=0.85) for ROM and sensitivity and moderate reliability
(ICC=0.66) for the joint pain domain. Our results reached only
moderate levels for the upper limbs, while the reliability of the
pain assessment in the lower limbs was low. Sanford et al.”
indicated that within the field of joint pain, examiners assign
scores in accordance with the examinees ability to describe
his/her feelings, and that it may be difficult to assess the pres-
ence of aphasia in these domains. The instructions in the man-
ual did not seem to contribute towards achieving adequate
reliability in pain assessments made by different examiners.
However, the reliability of the pain assessment may be influ-
enced by the inherent variability of the measurement. Another
important factor is that the domains of pain and sensitivity are
highly dependent on the patient’s attention and cooperation®.
Therefore, one limitation to application of this scale would be
in relation to using it for patients with comprehension aphasia,
attention deficits and cognitive impairments.

Lin et al.”” exclusively assessed the psychometric proper-
ties of the sensory scale of the FMA, as implemented by two
examiners at a maximum interval of 48 hours, among patients
in the acute post-stroke phase. In a sample of 176 patients, the
reliability of the sensitivity domain (including light touch and

proprioception) was 0.93. The agreement between the examin-
ers for the eight items that assessed proprioception was good
to excellent (weighted kappa between 0.71 and 0.90). In the
same study, the use of only four locations (maximum 8 points)
for assessment of tactile sensitivity resulted in agreement rang-
ing from poor (0.30) to moderate (0.55). The low agreement for
tactile sensitivity found in the study by Lin et al.*’ may have
been influenced by the participants’ level of attention. Among
patients presenting acute changes in attention, the applicabil-
ity of the sensory scale is limited. The small number of sites
tested by Lin et al.”” may also have influenced the results. The
administration manual developed by Dutil et al.’® describes the
evaluation of ten sites in the upper limbs (five regions on the
ventral and five on the dorsal face of the paretic upper limb) and
two for the paretic lower limb (anterior leg and plantar surface
of the foot), with a maximum score of 24 points. Malouin et al.”®
compared the FMA with the motor scale of the Motor Assess-
ment Scale, using the same manual as in this study, but the reli-
ability values for the FMA in this domain were not presented.
Our findings suggest that evaluation of tactile sensitivity at a
larger number of sites and the use of photos to standardize the
application sites seem to increase the reliability of the tactile
subscale.

The section of the FMA most cited in the literature has
been the upper-limb motor function. When the score has been
calculated from video recordings, the total scores for the up-
per limbs in the FMA have shown excellent reliability, with
ICC of 0.99'*'. With two different examiners applying the test,
the reliability of the total score for the upper limbs in the FMA
based on the Brazilian version of the manual remained excel-
lent (ICC=0.98), with values similar to the findings of Sanford et
al.’?, in which the reliability of the English version was assessed
by three different examiners. Regarding the subitems, our re-
sults for the upper limbs showed that only reflex activity had
poor reproducibility. Similarly, Duncan, Propst and Nelson®, in
a study on 18 chronic patients, found significant differences
between four raters for the item of reflex activity, using repeat-
ed-measurement ANOVA to compare the scores. Recently, in
a study on the dimensionality and validity of the FMA for the
upper limbs, Woodbury et al.” suggested that the item of re-
flex activity seemed not to contribute towards the construct
of motor recovery. The results from Stam and Van Crevel® re-
garding the reliability of tendon reflexes showed considerable
discrepancy between their three raters. In addition, the score
for the reflex scale differed from the other scores. While the
motor function, sensitivity and ROM were scored according to
a three-point ordinal scale, the reflexes in item 1 were scored
on a two-point scale, on which 0 = absent and 2 = present®.
Platz et al.*! evaluated the reliability of the FMA in relation
to the upper-limb section alone, from the video analysis, and
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found ICC=0.99 for the total score. They did not present the
scores for the reliability evaluation on reflex activity separately,
thus confirming that when inserted in the maximum score, the
item of reflex activity does not appear to decrease the reliability
of the total score for this subscale.

The total score for lower-limb motor function in the
FMA showed excellent reliability (ICC=0.90) when differ-
ent examiners applied the scale. In the study by Sanford
et al.”’, the ICC was 0.92, thus confirming that the ICC for
the lower limbs in the FMA is generally slightly lower than
the ICC for the upper limbs, but that the reliability is still
excellent. The analysis on the lower-limb subitems showed
that mixed movements with and without synergy, as well
as coordination/speed measurements, had excellent repro-
ducibility, which was not observed for the subitems of flexor
and extensor synergy, which showed moderate reliability.
The study by Duncan, Propst and Nelson® also showed that
there were no significant differences in the scores given by
different examiners for the lower limbs. Just as for the upper
limbs, the items that assessed reflex activity did not show
adequate reliability. Within this context, evaluations on the
tendon reflex of the quadriceps and biceps muscles may
have coefficients of variation of respectively 54% and 60%
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