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Abstract

Introduction. The Fugl-Meyer assessment scale for the evaluation of neuro-sensory-motor deficits after stroke represents, by
completeness and adequate folding, both conceptually and methodologically, on the physio pathological and clinical-evolutionary
reality of disability in this type of pathology, a widely used quantification tool for international level and well appreciated in many
works in profile literature.
Materials and methods. From the desire to implement the scale within the neurorehabilitation units in our country, some
correspondence with the right holders of the use of the scale within the University of Gothenburg was initiated in 2019.
Subsequently, the group proposed us to carry out an official translation according to an algorithm for achieving the unitary
translation, agreed and recommended by the official administrators of the standardized forms of the scale, which will be included
on the official website of the respective university along with other translations.
Results. Following the initial steps, a constructive correspondence was maintained with the official administrators of the
University of Gothenburg and in accordance with the mutual agreement, we carried out the translation from English into
Romanian of the specific forms on the official site. The translation included, at the recommendation of the Gothenberg collective,
only the component used for measuring the motor functions for the upper and lower extremities. In addition, Prof. Dr. Roxana
Carare was co-opted in the team of. Currently, the confrontation of the translation version of our team with the one made by her
(forward from English to Romanian) is underway. Within the confrontation of forward translation, different shades of
formulations were found at different levels.
Conclusions. In the later stages, the reverse confrontation from Romanian to English (backward) of the two translated variants is
considered. At the same time, the coordinator of the administrators of the scale of the University of Gothenburg, Prof. Dr. Margit
Alt Murphy, expressed her availability of assistance at all stages of the translation process.
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Introduction
Cerebrovascular accidents represent a major cause of
morbidity, mortality and disability in the adult
population. After a stroke, many patients remain with a
serious deficit including motor, sensory and balance,
which affect their quality of life. To quantify these
deficits, various tools have been created, such as the
Fugl-Meyer assessment scale (FMA). It was elaborated in
1975 by Fugl Meyer and his colleagues, who observed
the fact that there was a lack of exhaustive quantification
of recovery progress in patients who suffered a stroke.
The Fugl-Meyer assessment scale for the evaluation of
neuro-sensory-motor deficits after stroke is a valid,
reliable, responsive, and widely used standardized
observational rating scale with ordinal data that assesses
the reflex, sensorimotor, balance, joint pain and joint
motion impairment. It represents, by completeness and
adequate
folding,
both
conceptually
and
methodologically, on the physio pathological and
clinical-evolutionary reality of disability in this type of
pathology, a widely used quantification tool for

international level and well appreciated in many works in
profile literature.(2)
MATERIALS & METHODS: This paper is a try to
extend the implementation of this scale in the inner
neurorehabilitation units considering literature related
resources (some updated too), aiming to supplement the
assessment tools bundle to be availed; this would
facilitate more complete evaluated cases in clinical
studies. The scale comprises five domains: motor
functioning (in the upper extremities maximum 66 points
- upper extremity (0–36), wrist (0–10), hand (0–14),
coordination/speed (0–6); in the lower extremity
maximum 34 points for motor functioning: 0–28 and for
coordination/speed:0–6); sensory functioning (maximum
24 points), balance (maximum 14 points), joint range of
motion (maximum 44 points, but the less are the points
identified aferent to this item, the better the clinical
functional statement of the assesed patient) , joint pain
(maximum 44 points). The rating is based on direct
functional quantified observation of the motor
performance at each item using a 3-point ordinal scale

450

(0 = cannot perform, 1 = performs partially, and
2 = performs fully). A particularity of this scale refers to
the positive relation between functionality and its partial
and global scores, and considers – very applied regarding
the relation between reflexes evolutiv status and the one
of the motor recovery, including passing trough different
standardised synergies patterns dinamics within the
rehabilitation process. (1,2,4,5) The maximum score
that can be achieved is 226 points. The time to be
performed is about 45 minutes.(1,2,5,6)
Aiming to implement the scale within the
neurorehabilitation units in our country, a correspondence
with the right holders of the use of the scale within the
University of Gothenburg was initiated in 2019.
Subsequently, the group proposed us to carry out an
official translation according to an algorithm for
achieving the unitary translation, agreed and
recommended by the official administrators of the
standardized forms of the scale, which will be included
on the official website of the respective university along
with other translations.
RESULTS: Considering on one hand its above
mentioned qualities, but on the other its rather
chronophagic paradigm, we proposed, in a previous
work, a splitting of its achievement in each tested by
FMA patient of its specific measurement items between
doctors and licensed kinesio-therapists – preliminary
specific training based. In this purpose, we have initiated
a detailed correspondence with the international
professionals in charge of FMA use.Following the
correspondence with the holders of the right of use and
with those who drafted the standard evaluation form,
although the use is free, we received, on one hand, the
acceptance of using this ladder under the conditions
requested by the respective group of the University of
Gothenburg, and we understood that this scale can also
be used by being broken down into components.
Specifically, the balance section can be opt out (fact even
recommended by the respective group), considering that
grids or scales for this assessments such as Berg is
preferable, which is why in their standardized forms it
does not appear in the Balance section (existing in its
original form since 1975). In the same conceptual trend
we consider, also out of the need to save time to
eliminate as many of the redundancies, that the Pain
component can also be given up for evaluation, existing a
much simpler and specific scale: VAS - Visual Analogue
Scale (including with the variant VRS - Verbal Rating
Scale). Following the initial steps, a constructive
correspondence was maintained with the official
administrators of the University of Gothenburg and in
accordance with the mutual agreement, we carried out the
translation from English into Romanian of the specific
forms on the official site. The translation included, at the
recommendation of the Gothenberg collective, only the

component used for measuring the motor functions for
the upper and lower extremities. In addition, Prof. Dr.
Roxana Carare was co-opted in the team of. Currently,
the confrontation of the translation version of our team
with the one made by her (forward from English to
Romanian) was realized. Within the confrontation of
forward translation, different shades of formulations were
found at different levels, due to the transcultural
differences, resulting in a pre-final version of translation.
Then, according to the quite standardized translation and
transcultural linguistic semantic adaptation of different
assessment tools, we have proceed to the backward
translation – than achieved by a specialized in translation
company. Currently our complex related endeavor is on
going, i.e. we are now fulfilling the affective final version
of the translation into Romanian of the FMA and
afterword we shall promptly process to the enrollment –
according to all the required Bioethics standards – of a lot
and compassing (10-15 patients) in orther to make a
connected validation of the FMA Romanian version
clinical study.
In purpose to overall accomplish this complex work, we
have also elaborated a guiding synopsis/ design of it:
Study synopsis:

I. Introduction. Background – including with
the specification of the official administrators of the
Fugl-Meyer Assessment (FMA) scale’s preliminary
approval, and further: proposal to initiate this
endeavor and subsequent related counseling and
support

II. Objectives: transcultural translation and
linguistic-semantic adaptation into Romanian of the
FMA scale

III. Materials and Methods
 Fulfillment of recommended – including for previous
such endeavors – steps/ procedures to achieve the
translation into Romanian of the FMA scale, with
its transcultural, semantic adaptation:
- Forward translation into Romanian from English, by
two independent translators good English speakers,
reviewed by a quasi-equal Romanian and English
speaker (living and working in the UK for about 25
years), and re-reviewed by the expert group, among
the authors – thus resulting in the first into Romanian
translation version of the FMA
- Backward translation into English from Romanian, by
an independent official translator – a prestigious
company specialized in translations
- 2nd revision of the first Romanian version of the FMA
– including with linguistic-semantic check and
adaptations – through crossed analysis by the expert
group, among the authors – including with another
independent quasi-equal Romanian and English
speaker (living and working in the UK for about 25
years) – thus resulting in the second into Romanian
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translation version of the FMA – with linguisticsemantic adaptations
- Initiation of the validation pilot study on hemiparetic
post-stroke patients, entailing an additional
preliminary revision (overall the 3rd version) of the
into Romanian translation of the FMA – including
with the related linguistic-semantic check and
adaptations – thus resulting in the final into Romanian
translation version of the FMA
 Validation pilot study
• Enrollment of a lot comprising 15 patients
• Fulfillment of the Bio-Ethics preliminary, rigorous,
and complete, related procedures
• Patients selection
- Inclusion criteria: post-stroke subacute,
subchronic or chronic – minimum there weeks since
the acute cerebro-vascular accident (CVA)/ stroke/
brain attack – hemiparetic patients; ≥ 18 years old
inpatients
- Exclusion criteria: poor/ unsteady general health
(including neurological) state, sensory (tactile,
proprioceptive – with related balance and coordination
incurred by cerebellum damages, too –, eyesight
and/or auditory) impairments, marked communication
(aphasia with receptive elements) and/or (even mild)
cognitive troubles, complete or segmentary absence of
(a) limbs/(s), any other matter that could negatively
affect the patient’s collaboration to this kind of
assessment
 The clinical-functional instruments used to assess
the enrolled patients with post-stroke hemiparesis:
FMA – the translated into Romanian final version
– standardized protocols for the upper extremity
(UE) and respectively, for the lower extremity (LE);
the modified Rankin scale (mRS – as source of
overall disability status in each recruited patient);
the Barthel index as reference/ ”gold standard” for
the concurrent validity testing of/ with the FMA;
the Montreal Cognitive Assessment (MoCa –
→
https://strokengine.ca/en/
https://strokengine.ca/en/assessments/
→
https://strokengine.ca/en/assessments/montrealcognitive-assessment-moca/) for the cognitive state
assessment
 Quantified evaluation of the enrolled patients –
including in dynamics – by the above mentioned
scales used, has been performed at admission at
discharge (after about 4 weeks), through the
following test/ re-test approach to assay the interand intra-rater reliability:
• Specifically: each patient will be evaluated, at
admission and at discharge, simultaneously (i. e
directly by one and indirectly by the other one) by two
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knower of administering the FMA scale, licensed
kinesi (physio) therapists, independently, during two
days, consecutively; more precisely, one of them will
effectively examine and score the patient through the
FMA scale, while the other one will observe this
evaluation, and based on the respective observation,
will score the FMA scale for the same respective
patient, without communication in between the two
respective examiners neither at the moment of the
assessment, nor later, and their results of the FMA
will remain unknown for each of the two assessors.
The next day the same examiners – i. e. the two
knower of administering the FMA scale, licensed
kinesi (physio) therapists – will proceed in the same
way, but inversing their roles; it will result thus, on
one hand, two scores obtained, for the same patient,
through the evaluation of the same licensed kinesi
(physio) therapist in two consecutive days (intrarater assay) and also two independent scores
obtained, consequent to the assessment of the same
patient, obtained by the respective two examinants
(inter-rater assay)
 Statistical analysis afferent to the validation
processing endeavors/ procedures:
• the Svensson method – especially for paired ordinal
–
data
(http://avdic.se/svenssonsmetod.html)
preferable for objectifying and quantifying the intraand inter-rater reliability – will be used to determine
the ‘consensus level (PA = percentage of
agreement) between the first and the second
observation (for each rater) and between the two
different raters (during the same session) … estimated
for each individual item of the FMA …
disagreement between raters … evaluated by the
Relative Position and the Relative Concentration …
The Relative Position indicates the extent to which the
distribution of scores from an assessment is
systematically shifted towards higher or lower
categories. The Relative Concentration shows whether
the scores are more or less concentrated towards the
central categories of the scale compared to the other
assessment. The Relative Position and the Relative
Concentration values can vary from -1 to 1, where 0
means no difference between raters. Values outside
the range between -0.1 and 0.1 were considered as
clinically relevant disagreements. The Relative Rank
Variation indicates non-systematic disagreement
caused by individual variability. A value <0.1 means
that the difference is negligible. Statistically
significant disagreements in Relative Position and
the Relative Concentration and Relative Rank
Variation were indicated in cases when the 95%
confidence interval that did not include the value
zero.’ (Cecchi F et al. – Transcultural translation and
validation of Fugl–Meyer assessment to Italian.

DISABILITY
AND
REHABILITATION
https://doi.org/10.1080/09638288.2020.1746844)
• ‘Intraclass Correlation Coefficient (ICC) for test–
retest reliability’ and respectively, standardized
response mean (SRM) to test responsiveness, and
respectively, Goodness-of-fit index (GFI)– Roman N
et al. (2020). Equal Opportunities for Stroke
Survivors' Rehabilitation: A Study on the Validity of
the Upper Extremity Fugl-Meyer Assessment Scale
Translated and Adapted into Romanian. Medicina
(Kaunas, Lithuania), 56(8), 409
and also, respectively,
• (intrinsic/ internal) validity
- sensibility …
- specificity …
- test efficiency …
• (extrinsic/ external) validity
- internal/ construct validity (”verified relationships
between
dependent and independent variables” –
https://litfl.com/validity-of-clinical-research/)
- Somers (95% confidence interval - c. i.) …
- Spearman (95% c. i.) …
- ɑ Cronbach (95% c. i.) …
- Kendall (95%% c. i.) …
- Pearson (95% c. i.) …
(measurement) validity – ‘concurrent validity –
compares measurements with an outcome at the same
time (e.g. a concurrent “gold standard” test result)’ –
https://litfl.com/validity-of-clinical-research/
V. Results – see below
VI. Discussion and Conclusions

CONCLUSIONS: We have a very good correspondence
of the holders of the right of use. We are permitted to use
the protocols free for non-commercial purpose.
Additionally, being strongly impressed by our activity
and they have also written: “If you have an official
translation of the scale in your language done from the
original protocol we are interested to see it and consider
posting it officially on our webpage together with other
translation.”
To be mentioned that the representative of the official
holders of the FMA expressed aalso their kind
availability to assist us along all our above presented
complex academic endeavor.
For the validation clinical study we have chosen to
compare FMA with the Barthel Index and the (Modified)
Rankin Scale.
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Fig. 1.Fugl-Meyer assessment scale upper extremity (3,4)
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Fig. 2. Fugl-Meyer assessment scale lower
extremity(3,4)

Fig.3. Volitional movement

Fig.4. Wrist

Fig.5. Hand coordination
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Fig. 6. Hook grasp, thumb adduction, cylinder grasp, spherical grasp, pincer grasp

Fig.7. Extensor, flexor synergy

Fig.8. Knee flexion, ankle dorsiflexion
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Fig. 9. Fugl-Meyer assessment scale translated from
English to Romanian (forward)- upper extremity
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Fig. 10. Fugl-Meyer assessment scale translated from
English to Romanian (forward)- lower extremity
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Fig.12. Fugl-Meyer assessment scale translated from
Romanian to English (backward)- lower extremity
Pending on the outcome of the above mentioned
correspondence, hopefully we could succeed to
enhance FMA applying, but in a reasonable time
framing within clinical rhythm and considering the
unfortunate actual period of COVID-19 pandemic.

Fig. 11. Fugl-Meyer assessment scale translated from
Romanian to English (backward)- upper extremity
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