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Abstract
Introduction: Independent performance in infantile cerebral palsy is affected in daily life by the alteration in fine motor function and gross
motor function. The function of the hand, expressed by the fine motor function, is essential to manipulate objects in daily life. The objective of this
study was to translate and transculturally validate the bimanual fine motor function classification system, BFMF 2 for the Spanish population, as an
instrument for the classification of bimanual fine motor function in children aged 3 to 18 years diagnosed with infantile cerebral palsy.
Material and Methods: The BFMF 2 consists of 5 levels of fine manual skill classification. For the execution of the Spanish version, a specific
methodology of translation and back translation was used, reviewed by a group of experts in the upper extremity and approval of the Spanish
version by the authors.
Results: the 5 levels of the scale were considered equivalent with the original version, being 100% literal, which gives a reliability of use at the
scale for the Spanish population.
Conclusion: Having the Spanish version of this bimanual fine motor function classification system for infant cerebral palsy in the school stage
allows the functioning of both hands to be defined in a more exhaustive way
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Introduction
In developed countries, the incidence of infantile cerebral palsy
(ICP) is around 2-3 cases per 1000 births [1] and is the most often
cause of neuromotor disability in childhood. It is defined as a group
of disorders of posture and movement [2] that includes another
series of associated problems: spasticity, activation of agonistantagonist muscles, muscle weakness and limited range of motion,
which affect fine motor function and other additional problems,
such as learning deficit, epilepsy, visual impairment, hydrocephalus,
deficits in language, perception and behavior are also common and
often coexist affecting activity and participation in society [3].
Independent performance is also affected in daily life by fine
motor function and gross motor function impaired. The function
of the hand, expressed by the fine motor function, is essential to
handle objects in daily life. The bimanual fine motor function
classification system, BFMF, was developed for the hand function
Evaluation according to the severity of the involvement in children
with cerebral palsy [4].

Several studies have revealed that the lack of hand function
development causes a decrease in sensory information, voluntary
game, experience and learning ability. That is, it leads to a functional
decline in daily life and restrictions in social participation [5,6].
The decrease in fine motor function is frequently observed in
children with cerebral palsy. As such, fine motor function should be
considered along with gross motor function to better understand
all domains of children’s daily live. Children with cerebral palsy
show a great variation of limitations in the use of the hands, being
from difficulties in the intramanual handling or more severe
impediments to produce an impossible grasp or support of an
object [7,8].
The international classification systems of hand function
provide common terminology and descriptions that can improve
the understanding of diversity in hand limitations in children
with cerebral palsy [9-11]. They can also help identify the most
appropriate intervention for children with different levels of
performance in their hand function.
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The BFMF classification system is a five-level ordinal scale,
in which level I describes the best performance and level V the
most limited function¬3. It was developed to classify the ability
of children with cerebral palsy to use both hands together when
handling objects. It can be assessed from the observation of the
bimanual performance Child in combination with the parent’s
report on the usual performance.

Each level of qualification along with the description of the
severity of the deficiency contains one or two sets of criteria with
which to assess whether the child has a motor abnormality of the
upper limb predominantly unilateral or asymmetric (instead of
bilateral). For example, the criteria described in level I, IIa and IIIa
describe a unilateral impediment; the criteria in levels IIIb and IVb
describe an asymmetric deterioration; and the criteria for level
IIb, IVa and V describe the bimanual impact. The stability of BFMF
over time indicates that the classification levels are stable for most
children [12].
Classification of hand function in children with cerebral palsy
can serve several purposes [13]:
•
Describe the common characteristics of the function of
the hand in a coherent and meaningful way.

•
Improve communication between professionals and
parents.

•
Help to understand and identify the needed for
intervention and support for children who are classified at
different levels of functioning.

The BFMF 2 classification system is a necessary complement to
classify the manual function in conjunction with the Manual Ability
classification system, MACS [9], which already describes the fine
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motor capacity of the two hands separately. In this way the specific
needed for intervention and the necessary support of each of the
limbs can be described in greater detail.
Due to the present incidence of infantile cerebral palsy and
the impact on daily life of the impairment of hand function, the
transcultural adaptation to Spanish [14-16] of the bimanual fine
motor function classification System, BFMF is of great needed.

The objective of this study was to translate and validate crossculturally the BFMF 2 for the Spanish population, as an instrument
for the classification of bimanual fine motor function in children
with 3 to 18 years old, diagnosed with infantile cerebral palsy.

Materials and Methods
Instrument

The bimanual fine motor function classification system,
BFMF, was developed by Beckung and Hagberg in 2002 [3]. This
first version was not very clear in understanding the differences
between the five levels described. It was developed with the
objective of maintaining correspondence with the levels of the
gross motor function classification system, GMFCS (Table 1).
Due to the needed for a clarification of the five levels of the
classification system, in 2016 Elvrum, et al. [10]. They suggested
several changes for a better understanding of the levels. The first
step was to develop a revised and easy-to-use the BFMF edition,
later called BFMF 2, adding more precise descriptions of levels
(IV) and sub-levels (a) and (b) of fine motor function to facilitate
understanding and applicability of the classification system. The
wording and content of the different levels of the original BFMF were
discussed and evaluated by a pediatrician, a pediatric neurologist, a
physiotherapist and two occupational therapists [10].

Table 1: Classification levels of gross motor function and fine motor function in Imfantil cerebral palsy. ICP.
Gross Motor Function Classification System GMFCS

Bimanual Fine Motor Function BFMF2

Level I. Walk without restrictions. Restrictions on more advanced gross
motor skills

Level I. A hand manipulates without restrictions. The other hand
manipulates without restrictions or restrictions on the most advanced fine
motor skills.

Level III: Walk with mobility assistance devices. Limitations for walking
abroad and in the community.

Level III (a) A hand manipulates without restrictions. The other hand has
no functional ability.
(b) One hand: limitations on the most advanced fine motor skills. The
other hand: only ability to grasp or worse.

Level II. Walk without restrictions. Limitations for walking outdoors and
in the community.

Level IV: Automobile with limitations, children are transported or use
motorized mobile outside and the community.
Level V: Automobile is severely limited even with the help of assisted
technology.

The BFMF 2 clearly defines the four main terms “without restriction”
“Restriction in advanced fine motor skills”, “can hold and hold, not
intramanual manipulation” and “could hold”), which are used to
distinguish the five classifications of the levels that can be seen in
Table 2. In addition, explanatory figures were created for each of
the five classification levels that were constructed to describe the
various combinations of the function of each hand.

Level II (a) A hand manipulates without restrictions. The other hand only
ability to grasp or hold.
(b) both hands: limitations on the most advanced fine motor skills.

Level IV: (a) both hands only ability to grasp. (b) one hand only ability to
grasp and the other hand only ability to hold or worse.
Level V: Both hands only ability to hold or worse.

The revised BFMF 2 has excellent intra and interobserver
reliability. Thus, the use of BFMF 2 can provide valuable information
about the ability to use each hand separately to hold, grasp and
handle objects in children with cerebral palsy. The classification
levels could be determined from short video recordings of three fine
motor tasks (grasping, holding a handling: pencil, cereal, bucket).
This indicates that the BFMF 2 can be an efficient instrument
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for research, as well as for clinical use, giving easily accessible
information regarding the bimanual fine motor function of a child
diagnosed with cerebral palsy.
Table 2: Explanatory terms of the hand functioning in each classification
level of the “BFMF 2”.
Without restrictions
Intra-manual manipulation: with Speed and precision. Grasps all types of
objects with speed and precision
Can hold and hold, without intramanual manipulation.
There is no intramanual manipulation,

The child can manipulate against the table or the body. Grasps certain
objects from the table and other objects from an adapted position,
reducing speed and accuracy.
Restriction in advanced fine motor skills

Intra-manual manipulation: speed and precision reduction. Grasps
objects from the table; Speed and precision reduction.
Could hold

There is no manipulation of objects, the child cannot grasp objects from
the table, could grasp some objects from an adapted position, could hold
an object placed in the hand.

Translation to Spanish and retrotraduction to the
original language
The methodology of this work follows the psychometric
parameters of transcultural validation of the measurement scales.
First, authorization was requested from the authors of the BFMF 2
scale, belonging to the BFMF team, whose representative was Kate
Himmelmann, who indicated their approval to the cross-cultural
validation of the classification system and showed the guidelines
to follow:
Translation of the original version in English to Spanish: The
authors of the revised bimanual fine motor function classification
system BFMF 2, sent the original version in English. So, the first
step in the validation process was to write two translations of the
original, into Spanish, by two different translators; of these two
translations, a single version was obtained.

Subsequently, a meeting was held with 5 experts in the
management of people with infantile cerebral palsy and specialists
in the functionality of the upper limb in pediatrics to obtain and
agree on a definitive translation.
The Spanish version must be culturally equivalent to the
initial version in English, based on previously established criteria
[16] of equivalence: a) semantics: equivalence in the meaning of
words, sometimes being necessary grammatical alterations in
the construction of some sentences ; b) idiomatic: equivalence in
colloquial expressions, which sometimes cannot be translated
literally; c) of the experiences: equivalence in terms of the customs
of each culture and d) conceptual: equivalence of the validity of the
concept, since some items can be semantically equivalent but not
conceptually.

Backtranslation from the Spanish version to English: Once
this definitive version was obtained in Spanish, two backtranslations
were made by two different translators, from Spanish to the original
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language, English, until obtaining a single English version, which
would be sent to the authors of BFMF 2.
Modifications and corrections of the Spanish version back
translated into English: Once the single English version of the
Spanish back-translation was obtained, it was sent to the authors,
who analyzed it and gave its approval of it.

Dissemination of the correct Spanish version: Created the
single correct version in Spanish and passed to the format of the
BFMF 2 classification system, we acquired the permission to be able
to disseminate the Spanish version within the Spanish-speaking
population and the possibility of publishing the transcultural
adaptation.

Results and Discussion

Once the Spanish translation of the original version and the back
translation into English were obtained, the members representing
the team of experts evaluated the equivalence of the 5 levels of the
classification system. The results obtained were that the 5 levels are
considered 100% conceptually equivalent to the original version of
the instrument, being literal.
No different levels were obtained (in which the meaning of it
changed) nor was it necessary to add or exclude any level of the
scale, as well as change its location, given the hierarchical structure
of it. Thus, we obtained a unique version in Spanish, whose back
translation to the original language, English was approved by the
BFMF 2 classification System authors.

The evaluation of the fine manual function of a child must be
carried out using classification systems that provide great validity
and reliability. The needed to use the same measurement tools,
scales that allow us to express the clinical results consistently
and objectively throughout the clinical intervention is of great
importance. In addition, it is important to use the same methods
of measurement universally in order to make cross-cultural
comparisons and international research studies.
The evaluation of bimanual fine motor function in ICP is
essential for a classification of functioning and intervention during
the school stage. The BFMF 2 classification system has an excellent
inter and intra-rater reliability (0.9) [13] and its administration can
be carried out in 5 minutes, it is relatively easy to determine the
level of classification, while being useful for multiple ranges of ages
and functional abilities.

The BFMF 2 has been used in various investigations together
with the manual ability classification system, MACS [9], to complete
the fine hand ability of both upper limbs in infantile cerebral palsy,
in conjunction with the gross motor function classification System,
GMFCS [3] to establish a correlation between both levels through
the limitations and restrictions according to the activity and
participation of the child in the usual environment, also used in the
follow-up during 15 years of the hand function after a traumatic
brain injury [18].
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It is a classification system that despite being used as a tool for
assessing bimanual fine functioning in ICP prior to an intervention,
is not sensitive to changes, since the levels described have a wide
range of variation and the changes can occur within the same level
without modifying the hand ability level. They are stable levels in
time.

Being an observational measure, the BFMF 2 requires the
patient to demonstrate diverse fine motor abilities with both
hands through three concepts: grasp, hold and handle, so a series
of elements are used to appreciate the level and is completed with
the contributions of the family and educational personal, according
to their natural behavior within their usual environment. Your
administration can take approximately 5 minutes.

The methodology used in this phase of the transcultural
validation of the BFMF 2 to the Spanish population includes a
translation-back-translation procedure allowing that the Spanish
version is an instrument conceptually comparable to the original.
For this, the methodology proposed by Guillemin, et al. [14-16]
has been followed, widely used in the translation processes of
Classification system. The presence of two independent bilingual
translators allows us to detect errors and divergent interpretations
of the classification levels described and create a single Spanish
version, performing the same process with the back translation
of the document by two other independent translators and
without knowing each other, which provides greater quality to the
information obtained in the created versi The committee of experts
was based on structured criteria to resolve existing discrepancies,
being able to modify, eliminate or add new terms to always maintain
an equivalence between the two versions. During the meetings of
the expert group, no significant semantic problems were found
in the translation of the scale into Spanish, and it is not necessary
to change the meaning of any term within each level. Most of the
changes made consisted in the modification of expressions with
difficult literal translation to our language, but always maintaining
the equivalence between the two versions [19,20].
No validation of the scale has been found in a language other
than Spanish, so our results cannot be compared with those of
other researchers.
However, being well-defined expressions and operating states
with the same meaning for different cultures, it is to be assumed
that their semantic equivalence would not be altered when
translated into another language.

Conclusion

The Spanish version of this bimanual fine motor function
classification system BFMF 2 for infant cerebral palsy in the school
stage allows to define in a more exhaustive way the handling with
both hands and to obtain a classification of it through a level that
represents their best bimanual fine ability.
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