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Abstract
Objective: The objective was to describe and quantify the development of the use of the International Classification of Functioning, Disability and Health (ICF), and portray the different components that have been used in the case of Parkinson’s disease (PD). Method: A literature review was
carried out as from articles published in the electronic databases PubMed, Cochrane, SciELO
(Scientific Electronic Library Online) and PEDro (Physiotherapy Evidence Database). The following
descriptors were used: “Parkinson disease”, “ICF”, “Doença de Parkinson” and “CIF”, combining
them by the use of “and”. The search covered the period from October 2014 to March 2015. Results: 50 scientific articles were found, which were evaluated by means of a thematic interpretive
reading of the title and summary, finally arriving at 4 articles which related ICF to PD. In sequence
the contents of the 4 articles were evaluated: organizing the author, year published, type of study,
objective, methodology, ICF domains described, sample, main results and conclusions with respect
to the use of ICF in PD patients, into a frame. Conclusions: The choice of ICF items provides an exact description of the functionality and incapacity domains in PD. However, it was evident that ICF
had been little used to classify PD patients and help in the elaboration of intervention programs
for these patients.
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1. Introduction
Only a few studies can be found in the world literature associating the application of the International Classification of Functioning, Disability and Health (ICF) with Parkinson’s disease (PD), and these will be presented in
this manuscript. The World Health Organization (WHO) carried out a study about health and the biopsychosocial model of human functionality and its implications with respect to diseases and deficiencies in the human life
[1] [2]. Thus the interactions between human development and the environment were improved and also between human development and the tasks directly involving the health conditions of human beings [2]. It must be
understood that conceptual evolution has occurred and these days the systemic or ecological or contextual human development model makes the amplified and integral understanding of human health possible, with physical, emotional, affective, psychological, cognitive and spiritual personal dimensions, as well as social dimensions, amongst others [1] [2].
From this experience a classification instrument known as the ICF was constructed which allowed for the
analysis of this systemic paradigm of the development of the different life cycles and the health conditions of the
people [1]. The ICF domains primarily involve the individual (structures and functions), tasks (activities and
participation) and the ambient (environment) apart from personal factors. In these domains, the chapters that
stand out with respect to motor activities deal with the integrities of the neuro-musculoskeletal functions related
to movement, the learning capacity, the carrying out of movements and the performance in developing everyday
activities related to mobility, self-care, hygiene and domestic life. This classification was used after professional
evaluations by different health professionals with an interdisciplinary perspective for a greater understanding of
the diagnoses of the health conditions and the functional aspects of deficiencies and their environmental and social determinants as a means of controlling health information and overall accompaniment of the human life
conditions. The main objectives of ICF [1] are to: provide a scientific basis to understand health and its determinants, establish a universal language to describe health, allow for communication between the different users,
allow for a comparison of the data from different countries and services, and provide a codified data systemization to widen the application spectrum of this instrument. Being a statistical, research, clinical, socio-political or
pedagogical tool, it should favor an understanding of the health conditions of populations and their contexts.
Adjustments to ICF are currently being studied with respect to the descriptions, use and definitions of the domains, aimed at making them more adequate as from infancy, adolescence, adulthood and old age [2]. This
process of conceptual construction and reconstruction is a part of the continuous analysis of this classification
instrument (ICF) which intends to be the interlocutor and integrator of health information throughout the world.
ICF was elaborated with a view to recognizing that all human beings can, at some moment in their lives, go
through some situation that leaves them with a loss or decrease in health, leading to some alteration in their capabilities [3]. Such incapacities are generally felt by patients with neurological diseases, amongst which Parkinson’s disease (PD) stands out, this being the second neurodegenerative disease most present in the world population [4], due to neural death of the dopaminergic cells of the midbrain substantia nigra pars compacta, causing
a decrease in the production of dopamine in the nigrostriatal pathway [5] [6].
The etiology of PD has still not been defined, it being considered idiopathic. Apart from ageing, it is considered that environmental factors (infections and endogenous and exogenous immunological anomalies and other
external influences) are related to the idiopathic development of the disease [7]. PD patients frequently show the
cardinal signs of the disease, which are: bradykinesia, shaking at rest, rigidity, and postural instability [8], and
subsequently gait freezing [9]. Thus PD patients face challenges related to their capacities, and can change from
being independent people to being dependent on help to carry out movements and functions related to their everyday activities (EDAs), which can alter their affective and social relationships [9]. Hence these changes that PD
patients pass through are interconnected with environmental and personal factors, with both positive and negative impacts, showing that the bio-psychosocial model (systemic) concerning the health condition in human development preconized by the use of ICF allows for a classification of the potentials of each patient according to
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his individualities [9].
According to Cardoso et al. [10], the majority of the instruments used to evaluate the performance of individuals with Parkinson’s disease (PD) [11], provide information concerning the disease and its impact on the organs
and/or body systems of the individual, according to an evaluation model indicated by the International Classification of Diseases (IDC-10). Thus after carrying out the traditional evaluations of each health speciality, the
professional uses the ICF as an efficient means of classification that emphasizes the repercussions of PD on the
patient’s health condition and in the carrying out of his everyday activities. In addition, the content of ICF aids
the health professionals with the register of functional information, favoring the elaboration of more adequate
interventions for each patient, with emphasis on his/her real needs and hence being able to compare the gains
obtained in each domain [9] [12].
Considering the possibility of using ICF to classify the impact on functionality in PD patients, the objective of
this study was to describe and quantify the development of the use of the ICF, and portray the different components that have been used in Parkinson’s disease (PD).

2. Methodology
This is a literature review [13] of studies that relate ICF to PD. The inclusion criteria for the selection of scientific articles were: original studies published between 1995 and 2015; written in English or Portuguese; articles
that showed some thematic relationship between ICF and PD. Articles not published in the stipulated period, articles not presenting a relationship between ICF and PD, articles in congress proceedings and editorials and
those not in the chosen language, were excluded.
The search for articles was carried out from October 2014 to March 2015, searching for scientific articles indexed in the databases: PubMed, Cochrane, SciELO (Scientific Electronic Library Online) and PEDro (Physiotherapy Evidence Database). The following descriptors were used: “Parkinson’s Disease”, “ICF”, “Doença de
Parkinson” and “CIF”, combining them with the use of “and”. The keywords were also defined and which databases to search in, in order to carry out the study. The initial search was for titles associated with the theme of
ICF and PD, and the abstracts involving this theme were then separated. Finally the complete articles were read,
organizing the author, year published, type of study, objective, methodology, ICF domains described, sample,
main results and conclusions with respect to the use of ICF in PD patients, into a frame. This analysis is systematized in the results of this manuscript.

Data Analysis
The data were systematized according to the appearance of the articles and their relationship with Parkinson’s
disease. A data analysis was carried out stratified by the items of the ICF evaluation, with the objective of identifying the domains common to all the articles.

3. Results
Fifty scientific articles were found as a result of the initial search in the databases, but after an evaluation with
respect to the inclusion criteria, 46 studies were excluded because they did not relate the use of ICF to PD, or did
not deal with ICF or PD.
Thus 4 articles remained in the review since these studied the relation between ICF and PD, one being published in 2006, 1 in 2009, 1 in 2010 and one in 2011, 3 of them having been carried out in Milan and 1 in Holland. The objectives of the 4 articles were: 1 aiming to select the most relevant items in ICF for the classification
of patients with PD and other chronic neurological diseases; and the other 3 aimed to use the ICF domains to
describe the functional characteristics and profiles of patients with PD (Figure 1).
Frame 1 shows the systematization of the data of the 4 selected articles with the respective categories analyzed: type of study, objectives, methodological procedures, sample, ICF domains, principal results and conclusions of each of the four selected articles.
The objective of Wynia et al. [14] was to select ICF domains relevant and adequate for three chronic diseases.
The selection was made by 37 patients and 61 professionals of the area, who filled in the questionnaires using
the Delphi method, including ICF categories from “not pertinent” to “very relevant”. In the case of PD, 20 items
of body function (b) and structure (s), 21 items for activities (d), 17 items for participation (d) and 10 items for
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Figure 1. Flowsheet of the search and selection of articles for inclusion in the literature review.

environmental factors (e), were selected. After selecting the ICF items, the authors concluded that they covered
the health conditions better than the other existing classification instruments.
In their cross-sectional type study, Leonardi et al. [15] defined their objectives as being to report and compare
the functional characteristics of migraine, myasthenia gravis and PD patients by implementing ICF based methodology, although in this article they only considered PD. A total of 96 PD participants were interviewed individually. The authors observed that the majority of the body functions were classified as slight/ moderate limitations, the greatest difficulties being presented by speaking functions and neuro-musculoskeletal disorders related
to movements. The activity and participation indexes (d) were related to the facilitators and barriers of the environmental factors. A moderate correlation was found between the body function deficiencies and the activity
and participation indexes. The authors concluded that their choice of ICF items provided an exact description of
the functionality and incapacity domains in PD, allowing for the possibility to report the impact of environmental factors to determine the real deficiency in PD.
Raggi et al. [12] described the functioning and incapacity in PD patients according to the ICF. They carried
out individual interviews about the ICF items (128 categories) in the domains of body function, body structures,
activities and participation and environmental factors, in addition to the WHO Disability Assessment Schedule
II (WHO-DAS II) (36 items for the evaluation of incapacity). A total of 96 patients with PD were interviewed
with a mean age of 64.1 years, 33.3% were female and 48.4% were classified at stage 2 on the Hoehn & Yahr
scale (H&Y). As the main results the most serious limitations were found in locomotion and in participation in
social activities. They reached the limit of 20% of compromise in a total of 71 ICF categories, mainly in derivatives of activities and participation. A total of 26 body function (b) categories were classified, of which those
presenting the most serious indexes of compromise were sleep (b134), emotional (b152), sensation of pain
(b280), sexual function (b640) and muscle tone (b735); 1 body structure (s) category related to the eyes, ears
and related structures; 31 categories of activities and participation (d) principally in mobility and self-help; and
13 environmental factor categories, those with the most severe indexes being health-related services, systems
and policies (e580), social security services, systems and policies (e570), friends (e320), health professionals
(e355) and communication products and technologies (e125). In their conclusions, the authors affirmed that PD
patients have benefits in various activities in environmental factors, especially in the areas of movement,
self-care and domestic life, although there are areas in the ICF in which the environmental factors were less efficient, such as, for example, in activities related to communication and personal relationships.
The research group of Raggi et al. [16] described the functional profile of PD patients and the relationships
between the compromise of body functions, limitations in activities and environmental factors and the use of
ICF. The method used was individual interviews with the participants, and information concerning problems
with “body function” and “body structure” was obtained from the medical files of each patient. A total of 96 pa-
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tients were included of which 66.7% were male, the mean age was 64.1 years and on the H&Y scale 13.5% were
between 1 - 1.5; 57.3% between 2 - 2.5; 22.9% between 3 - 3.5; and 6.3 in stage 4. The ICF domains observed
were body function, body structure, activities and participation and environmental factors. The most relevant
and most reported results were divided amongst 34 categories as follows: 8 of body function (b), especially 3
neuro-musculoskeletal categories related to movement, such as, for example, muscle tone; 18 categories of activity and participation (d) with 8 in the item of mobility; 7 environmental factor categories essentially related as
facilitators; and 1 body structure category (s) such as eyes, ears and related structures. All these items were reported by more than 50% of the participants. It was concluded that environmental factors were fundamental to
determine the real profile of the deficiency. Serious limitations and restrictions are a result of the joint action of
body function dysfunctions and the presence of barriers.
It must be pointed out that two of the studies included in this review did not determine the degree of compromise of the individuals with PD according to the Hoehn & Yahr scale.
With respect to the body function and structure domains (Frame 2), Wynia et al. [14] selected 20 items, the
following being reported as more relevant by the authors: involuntary movements, swallowing, tolerance to exercise and sleep functions, whereas Leonardi et al. [15] found the following items to be more prevalent: emotional functions (b152), seeing (b210), pain (b280) and the eye and ear structure (s2). Raggi et al. [12] presented
the following items as being more severe: sleep (b134), emotional (b152), pain (b280), sexual function (b640)
and muscle tone (b735), and in another study Raggi et al. [16] found the following items: involuntary movements (b765), muscle tone (b735), seeing function (b210) and the eyes, ears and related structures (s2). The instruments used to determine the deficiencies in these domains were: the Montreal cognitive assessment (MoCA),
the Mini- Balance Evaluation Systems Test (Mini-BESTest) and the muscle strength of the upper and lower
limbs and hand gripping strength.
With respect to the domains of activities and participation (Frame 2), Wynia et al. [14] reported 21 and 17
items, respectively, as being relevant, the principal ones being: walk, drink, mobility at home and in buildings
and mobility away from home and buildings. Leonardi et al. [15] observed greater problems with the following
items: lifting and carrying objects (d430), doing housework (d640), watching (d110) and remunerative employment (d850). On the other hand Raggi et al. [12] found reduced capacity in the following: changing the basic
body position (d410), maintaining a body position (d415) and moving around in different locations (d460) whereas in their other study, Raggi et al. [16] found decreased capacity in: walking (d450), lifting and carrying objects (d430), getting dressed and fine hand use (d440). The main instruments used to evaluate the conditions of
the patients in these domains were: the five-times-sit-to-stand test (FTSST), UPDRS (FES1 and FOG), the gait
speed test, the 6-minute walk test (6MWT), the Timed Up & Go test and the Human Activity Profile and Parkinson’s Disease questionnaires (PDQ-39).
Finally, with respect to environmental factors (Frame 2), Wynia et al. [14] found the following items as barriers: services, systems and policies related to health, individual attitudes of close family members and services,
systems and policies related to social security. Leonardi et al. [15] reported the largest barriers as being due to
the climate (e225), light (e240) and sound (e250). Raggi et al. [16] found the following items as barriers: products or substances for personal consumption (e110), immediate family (e310) and services, systems and policies
related to health. The only study that exposed the barriers and facilitators was that of Raggi et al. [12], the items
related to barriers being: friends (e320), individual attitudes if immediate family members (e410) and services,
systems and policies related to transportation (e540), whilst the facilitators were: services, systems and policies
related to social security (e570), services, systems and policies related to health (e580) and products or substances for personal consumption (e110).
Figure 2 shows the questionnaires and physical-functional tests most used to evaluate the PD patients and
their relationships with the ICF domains.

4. Discussion
The present literature review provided evidence that studies are required that deal with the relationship between
the ICF and Parkinson’s disease. The limitation in scientific production on this subject could be due to the restricted understanding and divulging for an adequate handling of ICF and also due to the particularities associated with PD.
For PD, the H&Y evaluation scale indicates the functionality of the patient, with implications in the relationships between the practice of physical activity and the functional capacity in PD. The present review showed
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Figure 2. Questionnaires and physical-functional tests related to the ICF domains and PD [17].

that only two studies [12] [16] explained the degree of compromise of the participants according to the H&Y
scale.
Still considering studies using the correlation between ICF and PD, Ellis et al. [11] explored factors associated with physical activity in 260 individuals with PD, varying between 1 and 4 on the H&Y scale, using ICF.
These individuals were designated as “exercisers” and “non-exercisers”, 63% being designated as “exercisers”.
Thus the authors concluded that self-efficacy, evaluated using the self-efficacy scale, of which the objective is to
verify the confidence of the individual in his/her capacity to continue carrying out a task despite an obstacle,
seems to be strongly associated with the ambulatory activity, suggesting that the physiotherapists should include
strategies to improve the self-efficacy of an exercise during the prescription of treatment programs for this public.
The domains of body structure/ functional level of ICF have been shown to be sensitive in detecting changes
after PD patients have carried out some physical activity, and also in determining small improvements, as compared to other exercise protocols for PD individuals [18].
In a systematic review based on the ICF model with respect to quality of life of individuals with PD, a strong
correlation was found between the quality of life and “psychosocial function” of the participation domain and
“mobility limitations” from the activities domain. With respect to the domain: body function and structure and
its correlation with quality of life, it was shown that the non-motor symptoms were more closely related to a reduction in quality of life of individuals with PD than the motor symptoms. The authors concluded that this systematic review demonstrated the utility of ICF in the association of quality of life in PD [19].
In a study carried out by Holt, Wagennar & Saltzman [20], in which the dynamic systems theory was considered, the relevance of evaluating the whole patient with respect to his/her health condition and according to the
factors and dimensions with implications in the variables analyzed, was verified, where the organism and his/her
personal characteristics, the environment and the task influence the functional abilities of each individual [21].
Considering the importance of evaluating the whole patient, an analysis of the social aspect in the physical activity carried out by an individual with PD, is relevant, since social isolation occurs in PD, which, for its part,
leads to a decline in the carrying out of exercises [22]. Thus the emotional, informational and instrumental aspects evaluated by ICF positively influence the individual with PD to take part in physical activities [22].
In general the four articles presented here aimed to select and map the use of ICF in PD and/or other chronic
neurological diseases. Cameron & Nilsagard [23] used ICF to structure the evaluation of the lack of body equilibrium and the risk of falls in patients with, for example, multiple sclerosis, justifying this by the fact the ICF
model is capable of identifying possible causes and factors that could contribute to a lack of body equilibrium,
so as to indicate which would be the best evaluation test to use and the most adequate intervention program to be
carried out.
As a consequence the choice of an adequate intervention to treat the limitations and/or restrictions presented
by a patient would lead to an improvement in his/her quality of life. Thus the use of ICF as an instrument to
measure the quality of life in neurological patients, as suggested by Faria et al. [24], is valid as an aid in the
elaboration of specific instruments to determine the disease or health condition, since, as shown in the present
study, a specific instrument structured by ICF to evaluate the quality of life in neurological patients provides a
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more complete evaluation than non-specific instruments not indicated by ICF.
Holt, Wagennar & Saltzman [20] considered the dynamic systems theory and ICF, with emphasis on functionality, principally in locomotion disorders in patients with cerebral palsy and PD. The results obtained indicated
the use of ICF as an instrument to analyze mobility in PD patients, considering the restricting factors, which
would facilitate gait, leading one to consider aspects of the personal and everyday lives of these patients, since
any cognitive alteration can change the gait pattern, thus compromising a functional activity involved in an independent life.
ICF can also be used as a means of indicating the treatment for a PD patient. For example, considering the
gait disorders, the physiotherapist should indicate the best instrument to evaluate the functional abilities and capacities of the patient and his/her gait pattern, based on ICF, in order to list the most efficient and effective exercises and functional stimulation for these patients [20]. Since this is a multidimensional model of a biopsychosocial health classification, its use could be multi-professional and manage to classify the state, or better, the
health condition of a PD patient in a wider manner, aiding in the elaboration of more adequate intervention programs for each patient [25].
This review showed a scarcity of studies associating ICF with PD. The authors believe this is due to the long
application period demanded by ICF, and also because ICF is not in the domain of knowledge of all health professionals. The professionals prefer to use quick evaluation instruments that are frequently not sensitive enough
to verify some limitation or motor ability the patient has. ICF allows one to classify the individual in all the domains that surround him/her, providing a more sensitive method to compare the results of an intervention and
adequate it according to the patient’s needs.
Future studies should develop an ICF core set to classify the specific health condition of patients with Parkinson’s disease, as already exist for strokes, lumbago, depression, osteoarthritis and others [26]. This is necessary because the moderate quality methodology of the randomized clinical trials carried out with respect to the
impacts of physiotherapy in PD, demonstrate the lack of measuring instruments capable of identifying clinically
significant alterations according to ICF [27].

5. Conclusions
If one considers the objective of listing the possible items and domains of the ICF most adequate for the classification of individuals with PD, the articles considered in the present review are effective, and the items selected
in these articles are similar with respect to the following domains: function and structure (involuntary movements, sleep, sensation of pain); participation and activities (speaking, gait and maintaining a body position) and
environmental factors (transport, friendships, family relationships). It is important to consider the individual
characteristics of the participants in the articles used in the present review, since the degree of compromise according to the H&Y scale can influence interpretation of the ICF domains, and hence the degree of compromise
of the individuals involved must be demonstrated.
It must be mentioned that no articles were found that compared the classification (ICF) after some interventions, in order to suggest a possible intervention time capable of altering the classification between one time and
another, pre- and post-intervention.
Thus one can conclude that the choice of ICF items provides an exact description of the functionality and incapacity domains of PD. However, studies that correlate ICF with Parkinson’s disease are scarce, both for the
classification of these patients and as a form of aiding in the elaboration of intervention programs for each subject.
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