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Abstract
Introduction: The International Classification of Functioning, Disability and Health (ICF) enables moni-
toring of the clinical evolution of a patient. Objective: This study aimed to characterize the evolution of
disabilities in patients undergoing physical therapy following traffic accidents, using the ICF. Methods: A
longitudinal study of 53 accident victims was conducted between April and October 2010, in a rehabilita-
tion unit in the capital of Mato Grosso State, Brazil. Data from physical therapy evaluation were collected
in 2 stages and coded by the ICF. Results: The average time between evaluation and reevaluation was 73.4
days. The evolution of functional impairment demonstrated a reduction in the number of patients with
deficits, except for muscle tone functions. On initial evaluation, 90.6% had difficulty with sensory functions
and pain, varying from mild to complete, decreasing to 67.9% on reevaluation, with pain still mostly pres-
ent. Almost all patients (96.2%) had a disability of neuromusculoskeletal and movement related functions
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on initial assessment, with a decrease to 15.7% of patients on reevaluation. The greatest improvements
were observed in the categories of muscle strength (36.7%) and gait pattern (30.6%). On reevaluation, im-
provement was also observed regarding perceived impairment of body structures, especially for those with
severe and complete disability. Conclusion: The study confirmed a reduction in the percentage of patients
with some form of disability, and positive development in functional capacity. The use of ICF enabled evalu-
ation of physical disabilities and monitoring of the evolution of patients undergoing physical therapy.

Keywords: Disability Evaluation. International Classification of Functioning, Disability and Health.
Traffic Accidents. Rehabilitation. Physical Therapy Specialty.

Resumo

Introdugdo: A Classificagdo Internacional de Funcionalidade, Incapacidade e Satide (CIF) permite acompanhar a
evolugdo clinica do paciente. Objetivo: Este estudo objetivou caracterizar a evolugdo das deficiéncias em vitimas
de acidentes de trdnsito, em tratamento fisioterdpico, utilizando essa ferramenta. Métodos: Estudo longitudinal,
com total de 53 vitimas de acidentes atendidas entre abril e outubro de 2010 em uma unidade de reabilitagdo na
capital do Estado de Mato Grosso, Brasil. Os dados da avaliagdo fisioterdpica foram coletados em dois momentos
e codificados pela CIE. Resultados: O tempo médio entre a avaliagdo e a reavaliagdo foi 73,4 dias. Em relagdo a
evolugdo das deficiéncias das fungdes do corpo observou-se redugdo no niimero de pacientes com tais alteragoes,
exceto ténus muscular. Na primeira avaliacdo 90,6% apresentaram alteragées de grau leve a completo quanto as
fungdes sensoriais e dor reduzindo-se para 67,9% na reavaliagcdo, sendo a dor a fungdo mais comprometida. Em re-
lagdo as fungées neuromusculoesqueléticas e relacionadas ao movimento a quase totalidade dos pacientes (96,2%)
apresentou alguma deficiéncia na primeira avaliagdo, percentual reduzido em 15,7% na reavaliagdo. As maiores
redugdes deram-se nas categorias: forca muscular (36,7%) e padréo da marcha (30,6%). Na reavaliagdo observou-
se diminui¢do das deficiéncias relacionadas a estrutura do corpo, especialmente nos niveis de deficiéncia grave e
completa. Conclusdo: Com este estudo pode-se comprovar a redugdo no percentual de pacientes com algum tipo de
deficiéncia fisica e a evolugdo positiva no quadro funcional. O uso da CIF permitiu conhecer as deficiéncias fisicas e
acompanhar a evolugdo dos pacientes submetidos a tratamento fisioterdpico.

Palavras-chave: Avaliagdo da Deficiéncia. Classificagdo Internacional de Funcionalidade.
Incapacidade e Satide. Acidentes de Transito. Reabilitagdo. Fisioterapia.

Introduction

In the analysis of the health status of a popula-
tion, mortality and morbidity indicators are primarily
used. However, it is necessary to go beyond the limits
of such an analysis to measure the loss of health due
to disease and injury. A decline in a healthy and full
life often leads to use of the healthcare system (1 - 6).

Traffic accidents are a major global public health
problem, responsible for 1.2 million deaths and about
20 to 50 million injuries, of which 10 million are dis-
abling and permanent (2, 7). In Brazil, the death rate
from traffic accidents has been stable, even with an
increase in the number and severity of such accidents
(8 - 12). Consequently, the number of survivors has

increased, and therefore the number of disabled in-
dividuals (12). The World Health Organization esti-
mates that by 2020, road accidents will be the third
leading cause of disability, and the leading cause in
the productive age group (9 - 10). To put this into per-
spective, in the last decade, for each person killed in
a traffic accident in Brazil, official statistics recorded
about 13 injured (13).

Traumatic and non-fatal injuries resulting from
accidents and violence result in a gradual reduction of
an individual's ability to perform his/her daily activi-
ties, with difficulty in performing socially expected
functions (12, 14). The International Classification
of Functioning, Disability and Health (ICF) provides
a scientific basis for understanding and studying
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health and health-related conditions, as well as their
effects and determinant factors, thereby establishing
a common language for describing such conditions;
this improves communication between users, and
provides a systematic coding scheme to be used by
health information systems, enabling increased un-
derstanding of health and disease issues (15).

According to the World Report on Disability (16),
the principles and applications of the ICF also provide
an advance in the understanding and measurement
of disability. Moreover, the ICF can be used as a mul-
tidisciplinary tool to monitor the stages of evolution
of disease or health problems.

The use of ICF in the physical therapy area is rec-
ognized by several authors (17 - 21); the ICF is even
used to establish recommendations for rehabilita-
tion, and for functional evaluation, planning of thera-
peutic intervention, and to evaluate the results (22).
However, Escorpizo et al. (20) reported that despite
the efforts to implement ICF, there is little evidence
of use of this tool by physiotherapists. Due to its com-
plexity and scope, there is also little use of the ICF by
other health professionals (23). On the other hand,
some authors claim that implementation of the ICF
by interdisciplinary teams improves the quality of
the rehabilitation process (22, 23, 24).

In a recent systematic analysis on the use of ICF in
Brazil (25), the authors found few quantitative obser-
vational epidemiological studies, and pointed out the
lack of follow-up on the population under analysis.
This study aims to characterize the evolution of dis-
abilities in patients undergoing physical therapy due
to traffic accidents, using the ICF.

Methods

An observational longitudinal study was carried
out in a reference rehabilitation center for the state
of Mato Grosso, aimed at assessing the evolution of
physical disabilities in 69 individuals who underwent
physiotherapy treatment from April 5 to July 5, 2010,
and who had been injured in traffic accidents within
12 months before the start of physical therapy.

Patients were followed up for a maximum of 3
months, and data were collected from April 5 to
September 29, 2010 in 2 stages. 15 Each patient
was evaluated (physical and functional assessment)
on the first day of treatment; 2"%: a reevaluation was
carried out when the patient was discharged, or

after 3 months of follow-up; this period was deter-
mined by the need to end the study. In addition, the
patients who continued treatment in another unit
were reevaluated, and home visits were made to col-
lect data. Both the first evaluation and reassessment
were carried out by a single researcher with a degree
in physical therapy.

Despite undergoing initial evaluation, 15 patients
were excluded, because they did not continue treat-
ment at the study venue or in any other rehabilitation
setting, and 1 patient could not be located for reas-
sessment. Thus, the study population was composed
of 53 individuals.

A specific form was created to record the func-
tional assessment, including anamnesis and physical
exam (inspection, pain assessment, palpation, evalua-
tion of movement amplitude, sensitivity tests, tests on
manual muscle strength, special orthopedic and/or
neurological tests). This instrument was previously
tested in 5 patients who were starting orthopedic
physical therapy. It was possible to verify the appli-
cability of the form and standardize data collection
procedures. Data from the pilot study were not used
in the study results.

After collection, data were coded according to 2
ICF components (15): a) Body Function and b) Body
Structure. Information about other components
(Activity/Participation and Environmental Factors)
was also collected, but is not included in this study.
As the objective was to assess the evolution of disabil-
ity, each category was analyzed according to severity
level at the time of evaluation and reevaluated. In
order to assess the extent (magnitude) of disability
for each classification of function and body structure
according to the ICF, a qualifier (15) was assigned, as
shown in Figure 1.

For the purpose of this study, a disability was con-
sidered to be any problem in body function or struc-
ture that constitutes a defect, loss, or other impor-
tant deviation from normal. Body functions are those
related to physiological functions of body systems,
whereas body structures are anatomical parts of the
body, such as organs, limbs and this components (15).

The research was approved by the Research Ethics
Committee of the University Hospital Julio Miiller at
the Federal University of Mato Grosso, Cuiaba, MT,
Brazil, under Approval No. 772 /CEP-HUJM/10. All
participants gave signed informed consent before
starting the evaluation.
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No. Disability Degree or Level Meaning
0 None The person has no problems.
1 Mild A problem that is present less than 25% of the time, with an intensity a person
can tolerate and which happens rarely over the last 30 days.
A problem that is present less than 50% of the time, with an intensity, which is
2 Moderate interfering in the persons day to day life and which happens occasionally over
the last 30 days.
A problem that is present more than 50% of the time, with an intensity, which is
3 Severe partially disrupting the persons day to day life and which happens frequently over
the last 30 days.
A problem that is present more than 95% of the time, with an intensity, which is
4 Complete totally disrupting the persons day to day life and which happens every day over

the last 30 days.

Figure 1 - Qualifying the extent of disability
Note: Adapted from WHO, 2015.

Results

Ofthe 53 patients whose evolution could be moni-
tored, 83.0% (44) were treated at the study venue;
most were young (average age = 32 years), male
(62.3%), and motorcyclists (66.0%). More than half of
the patients had fractures (53.5%), and most injuries
involved lower (43.4%) and upper (26.4%) limbs.

The average time between the date of the accident
and the first evaluation was 131 days, while the wait-
ing time between this evaluation and the reevaluation
was 73.4 days (SD = 25.5 days). The minimum time
between the 2 evaluations was 7 days and the maxi-
mum was 92 days. The classification at the first visit
was based on the ICF, making it possible to concur-
rently identify deficiencies and disabilities for plan-
ning of care.

The body functions classified by ICF in this study
were usually sensory functions and pain - b2, and neu-
romusculoskeletal and movement-related functions -
b7 (mobility of joint functions, muscle power, muscle
tone, and gait pattern). Body structures evaluated
were usually related to movement (head and neck re-
gion, shoulder, upper extremity, pelvic region, lower
extremity and trunk).

With regard to body function, the ICF enabled
assessment of the number of patients with specific
changes/problems, except for muscle tone. Table 1
shows that the greatest improvements were in the
categories of sensation of pain (39.5%), muscle pow-
er (36.7%), and gait pattern (30.6%).

With regard to sensory functions and pain (b2), 48
(90.6%) subjects were found to have some initial defi-
cits, while at reevaluation the number was reduced to

36 (67.9%), with pain being the function with greater
magnitude on both assessments (Table 1).

Among the 43 who initially reported pain, 39.5%
did not report pain in the reevaluation (Table 2).
Severe or complete degree of pain was reported by
65.1% on initial evaluation, and decreased to 16.3%
on reevaluation, a 75.0% reduction. There was also
a migration from patients initially classified with
widespread pain to localized pain on reevaluation.

Regarding neuromusculoskeletal and movement-
related functions (b7), almost all patients (96.2%)
showed some disability on the first evaluation, with a
reduction to 15.7% on reevaluation (Table 1). Among
those with disabilities related to mobility of joint func-
tions, 59.6% had initial severe or complete disability,
with a decrease to 23.4% on reevaluation (Table 3).

Concerning muscle power, the results were the
same as for the remaining components described
above, with severe or complete disability on the first
evaluation (48.9%) evolving to mild or no disability
(48.9%) on reevaluation. It should be noted that the
category “no disability”, which was not verified dur-
ing the evaluation, contributed to the highest percent-
age (36.7%) on reevaluation (Table 3).

Of the 36 patients who presented gait pattern
changes at the beginning of treatment, 25 (69.4%)
retained some deficits on reevaluation, with levels of
severity (severe or complete) reduced from 52.7% at
initial evaluation to 33.3% on reassessment (Table 3).

All patients presented at least one disability of
body structure at the initial evaluation, and 10 (18.9%)
had no disability when they were reevaluated.

Initially, 91 disabilities were identified, with
an average of 1.7 /patient, while on reevaluation,
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changes in body structure were reduced to 53, which
represents an improvement of 41.8%. Regarding
this component, there was a reduction of 63.1% in
the severe and complete disability levels, from the
time of initial evaluation to that of reevaluation, and
a significant percentage (41.7%) had no disability
at all (Figure 2).

Structures related to movement (s7) were the most
compromised, both at the evaluation stage (92.3%)
and on reassessment (88.7%). However, there was
an improvement in the level of this disability. On
initial evaluation, a level of complete disability was
predominant (44.0%), but on reevaluation, mild or
moderate levels were in the majority (57.4%).

Table 1 - Distribution of changes in body function in victims of traffic accidents on initial evaluation and on reevaluation

(N = 53). Cuiaba/MT, 2010

Changes in body function Evaluation Reevaluation Variation
n % n % %
Sensory functions and pain (b2) 48 90.6 36 67.9 -25.0
Touch function (b265) 14 26.4 11 20.8 -21.4
Related to temperature and other stimuli (b270) 15 28.3 12 22.6 -20.0
Sensation of Pain (b280) 43 81.1 26 49.1 -39.5
Sensory functions and pain, other specified (b298) 5 94 4 7.5 -20.0
Neuromusculoskeletal and movement- related 51 96.2 43 811 157
functions (b7)
Mobility of joint functions (b710) 47 88.7 33 62.3 -29.8
Muscle power (b730) 49 92.5 31 58.5 -36.7
Muscle tone (b735) 5 9.4 5 9.4 -
Gait pattern (b770) 36 67.9 25 47.2 30.6

Table 2 - Distribution of the degree of disability related to sensory function and pain in victims of traffic accidents on

evaluation and reevaluation. Cuiabd/MT, 2010

Disabilities of sensory function and pain Evaluation Reevaluation
n % n %
Touch function (b265) n = 14
None - - 3 21.4
Mild 5 35.7 5 35.7
Moderate 4 28.6 4 28.6
Severe 1 7.1 2 14.3
Complete 4 28.6 - -
Related to temperature and other stimuli (b270) n = 15
None - - 3 20.0
Mild 5 33.3 5 33.3
Moderate 4 26.7 4 26.7
Severe 1 6.7 3 20.0
Complete 5 33.3 - -
Sensation of pain (b280) n = 43
None - - 17 39.5
Mild 6 14.0 8 18.6
Moderate 9 20.9 11 25.6
Severe 19 442 6 14.0
Complete 9 20.9 1 2.3

(To be continued)
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(Conclusion)

Table 2 - Distribution of the degree of disability related to sensory function and pain in victims of traffic accidents on

evaluation and reevaluation. Cuiaba/MT, 2010

. . . Evaluation Reevaluation

Disabilities of sensory function and pain
n % n %

Sensory functions and pain, other specified (b298) n = 5

None - - 1 20.0

Mild 1 20.0 2 40.0

Moderate 1 20.0 1 20.0

Severe 1 20.0 1 20.0

Complete 2 40.0 - -

Table 3 - Distribution of the degrees of disability related to neuromusculoskeletal and movement-related function in vic-
tims of traffic accidents on evaluation and reevaluation. Cuiabad/MT, 2010

Neuromusculoskeletal and movement-related disabilities Evaluation Reevaluation
n % n %
Mobility of joint functions (b710) n = 47
None - - 14 29.8
Mild 5 10.6 11 23.4
Moderate 14 29.8 11 23.4
Severe 13 27.7 9 19.1
Complete 15 319 2 4.3
Muscle power (b730) n = 49
None - - 18 36.7
Mild 7 14.3 6 12.2
Moderate 18 36.7 17 34.7
Severe 11 22.4 4 8.2
Complete 13 26.5 4 8.2
Gait pattern (b770) n = 36
None - - 11 30.6
Mild 11 30.5 9 25.0
Moderate 6 16.7 4 111
Severe 11 30.6 8 22.2
Complete 8 22.1 4 1141
Discussion study. A possible third assessment of this group could

This study assessed the evolution of disability in
patients who had been victims of traffic accidents, at
the beginning of treatment and after physical therapy.
Changes could be seen in functionality, by using ICF
parameters and criteria (15).

Qualifiers that measure the magnitude of dis-
ability showed improvement in the health status
of patients for both body function and structure. It
should be noted that just over half of these patients
had not yet completed treatment at the end of the

lead to even more favorable results.

ICF made it possible to follow the evolution of a
patient undergoing physical therapy treatment, as
several authors have pointed out (15, 26), by showing
areduction of disability in relation to body function or
structure, as a result of the rehabilitation procedure.

Two ICF categories related to body function were
reported as a problem by the vast majority of patients
evaluated: i) sensory functions and pain (b2), and
neuromusculoskeletal and movement-related func-
tion (b7). However, a positive evolution was observed
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in 3 subcategories: pain sensation, muscle strength,
and gait pattern.

Among the sensory and pain-related functions
(b2), sensation of pain was predominant, both on
initial evaluation and at reevaluation. However, there
was a sharp reduction in individuals reporting pain
on reevaluation, as well as a migration to lower pain
levels, or even to absence of pain.

The improvement in symptoms related to changes
in body function observed in this study suggests that
these disabilities were mostly temporary, and/or that
physical therapy was effective.

Concerning neuromusculoskeletal and movement-
related functions (b7), the most relevant categories were
those of mobility of joint and muscle power, coinciding
with the findings of another study (27). It is believed
that the high prevalence of changes in mobility of joint
functions and muscle power have been mainly due to
the immobilization time required for the consolidation
of fractures, the most common injuries in the population
studied. A more favorable evolution was observed for
disabilities related to muscle power, characterized not
only by reduction of such disabilities at reevaluation,
but also by reduction of the level of severity.
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70% -
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40% -

30%

20% 18.7

10%
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18.7 B Complete
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OMild
ONone
41.7
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Figure 2 - Distribution of disability levels related to body structure in victims of traffic accidents at the time of evaluation and

reevaluation (N = 91). Cuiaba/MT, 2010.

In the studied population, injuries and trauma
caused by traffic accidents caused complete or seri-
ous disabilities in most compromised structures, as
observed during the initial evaluation. As stated by
the ICF, a severe or complete disability is one that is
present more than 50% of the time, with an inten-
sity that partially or totally hinders daily life, and is
frequently present in the last 30 days (15).

On reevaluation, a decrease in body structure
disabilities was recorded, with a significant reduc-
tion in the levels of severe and complete disability.

The improvement occurred in all subcategories, es-
pecially in movement-related structures.

Motor disabilities, such as those related to cogni-
tive function, are limiting factors preventing a return
to autonomy, social participation, and productivity
(12,28, 29). Aliterature review (30) related to trauma,
rehabilitation, and quality of life concluded that people
who have disabilities resulting from trauma generally
show limitations in activities and social and occupa-
tional participation, with impaired quality of life (30).
The improvementin a patient’s clinical status, whether
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in relation to body function or structure, contributes
to improvement of activities of daily living.

The present study found that disabilities caused
by traffic accidents have distinct characteristics and
evolution, such that the same injury may affect func-
tional and structural integrity according to the char-
acteristics of the individual. In this regard, Almeida
(27) states that the ICF is an advance on attempts to
understand the needs and specific conditions of per-
sons with disabilities, and is a tool that enables evalu-
ation of an individual’s multi-directional functionality.

Although this study was limited to the analysis of
2 components of the ICF in a very specific population,
it proved to be useful in describing the evolution of
disabilities in victims of traffic accidents undergoing
rehabilitation.

The application of the ICF to health services
proved to be feasible and should be encouraged, since
it also proved useful as a statistical tool for collect-
ing and recording data. Therefore, considering the
scarcity of epidemiological studies using ICF as a re-
search tool, we encourage its use, whether to measure
results, quality of life, or other factors.

Conclusion

This study characterized the evolution of disabil-
ity in victims of traffic accidents undergoing rehabili-
tation by emphasizing the importance of the ICF as a
tool for classification and description of a disability
and its evolution. As shown by the results, application
of the ICF revealed an important reduction of severe
and complete levels of disability, and demonstrated
a positive and reproducible trend when the ICF com-
ponents were analyzed in greater detail.

Use of the ICF brings a new approach to the assess-
ment of victims of traffic accidents, thus contributing
to the understanding of the functionality process in-
herent to a problem that influences the quality of life.
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