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Abstract

Introduction: Parkinson’s disease is one of the fastest growing neurological disorders in the world and is 
considered to be predominantly a motor disorder, classified as neurodegenerative, chronic and extrapyra-
midal, characterized by tremors, muscular rigidity, postural balance deficit and bradykinesia. Objective: To 
analyze the functional changes presented by Parkinson’s disease patients in the different evolutionary stag-
es of the disease. Methods: The sample included 30 patients of both genders, aged between 51 and 75 years, 
with clinical diagnoses of Parkinson’s disease in different evolutionary stages, undergoing physiotherapy in 
the Pernambuco Parkinson Association. The patients were evaluated through the Hoehn and Yahr Staging 
Scale and the Unified Parkinson’s Disease Rating Scale (UPDRS). Results: The results highlighted an in-
crease in the presence and severity of the changes presented by the Parkinson’s disease patients, according 
to the evolution of the stages of the disease, especially considering aspects relating to motor activity and 
activities of daily living, including changes related to speech, swallowing, the ability to get dressed, personal 
hygiene, turning in bed and arising from a chair, occurrence of falls, posture, gait, postural stability and the 
presence of bradykinesia/hypokinesia. Conclusion: It is believed that the classification of the evolutionary 
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stage of patients through the Hoehn and Yahr Scale and the registration of functional change through the 
UPDRS are useful for the development of the physiotherapy treatment plan. 

 [P]

Keywords: Parkinson’s Disease. Evaluation. Physiotherapy. 
[B]

Resumo

Introdução: A Doença de Parkinson é um dos distúrbios neurológicos que mais cresce no mundo, sendo consi-
derada uma afecção neurodegenerativa, extrapiramidal e crônica, predominantemente motora, caracteriza-
da por tremor, rigidez muscular, déficit de equilíbrio postural e bradicinesia. Objetivo: Analisar as alterações 
funcionais apresentadas pelos portadores da Doença de Parkinson nos diferentes estágios evolutivos da pa-
tologia. Métodos: Fizeram parte da amostra 30 pacientes com diagnóstico clínico da Doença de Parkinson, 
nos diversos estágios evolutivos da doença em tratamento fisioterapêutico na Associação de Parkinson de 
Pernambuco de ambos os gêneros, na faixa etária entre 51 e 75 anos. Os pacientes foram avaliados através da 
Escala de Estadiamento de Hoehn e Yahr e Escala Unificada de Avaliação da Doença de Parkinson (UPDRS). 
Resultados: Os resultados apontam para o aumento da presença e gravidade das alterações apresentadas 
pelos portadores da Doença de Parkinson, segundo a evolução dos estágios da patologia, principalmente 
considerando os aspectos referentes à atividade motora e atividades de vida diária, com destaque para as al-
terações relacionadas à fala, à deglutição, à capacidade de vestir-se, higienizar-se, girar no leito e levantar-se 
da cadeira, à ocorrência de quedas, à postura, estabilidade postural e marcha, e à presença de bradicinesia/
hipocinesia. Conclusão: Acredita-se que a classificação do estágio evolutivo dos pacientes através da Escala 
Hoehn e Yahr e os registros das alterações funcionais através da Escala UPDRS sejam úteis para a elaboração 
de plano de tratamento fisioterapêutico. [K]

Palavras-chave: Doença de Parkinson. Avaliação. Fisioterapia.

Introduction

Parkinson’s disease is one of the fastest growing 
neurological disorders in the world, ranking second 
among these, and mainly affects individuals of ad-
vanced age. In Brazil, there has been a significant 
increase in the elderly population and probably an 
increase in Parkinson’s disease cases (1). The disease 
presents an average prevalence of 1% of the world-
wide elderly population (2) with a slight predomi-
nance in males. After 75 years of age, the prevalence 
is 1 in every 100 people (1).

The epidemiological incidence is high, with it 
being considered the most common movement 
disorder in the world and the third most common 
chronic disease of advanced age groups, after the 
cerebrovascular diseases and rheumatoid arthritis 
(3). With increasing life expectancy, it is estimated 
that 10 million people worldwide are currently liv-
ing with Parkinson’s disease. It is expected that this 
number will double by 2030 (4). 

Parkinson’s disease generates severe disability 
after 10 to 15 years of manifestation and the social 
and financial impact is high, particularly in the old-
er population. It is estimated that the annual global 
cost of antiparkinson agents is around $11 billion 
(5). Therefore, it causes an impact in the economic 
structures, since it affects both females and males of 
all social classes and races (6). This fact highlights the 
disease as a public health concern.

Parkinson’s disease affects the voluntary and 
automatic movements, due to dysfunction of the 
basal ganglia. The central biochemical syndrome of 
the pathology results from the reduction of neuro-
transmission in the basal ganglia, generated by the 
marked loss of dopamine content in the striatum 
(7). The cause of this dysfunction is the death of the 
dopamine-producing cells in the compact part of the 
substantia nigra and the acetylcholine-producing 
cells in the pedunculopontine nucleus (8).

Several factors may be triggering agents for the 
disease, such as: genetics, atherosclerosis, excessive 
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In order to better evaluate the clinical and func-
tional status of the patient, as an aid for future 
therapeutic interventions, the Hoehn and Yahr scale 
(Hoehn and Yahr Staging Scale) and the UPDRS 
(Unified Parkinson’s Disease Rating Scale) stand out, 
which may be used by physiotherapists due to their 
high reliability (23).

The Hoehn and Yahr Scale is an assessment instru-
ment that allows the classification of the individual 
regarding the stage of impairment in Parkinson’s 
disease and is able to quickly and efficiently indi-
cate the general stage (24). The UPDRS evaluates the 
signs, symptoms and certain activities of the patient 
through the self report of the patient and clinical ob-
servation. It is widely applied as it evaluates both 
motor function and activities of daily living (25). 

This study aimed to analyze the functional chang-
es presented by Parkinson’s disease patients at dif-
ferent evolutionary stages of the disease, in order 
to contribute to greater knowledge regarding the 
clinical presentation of the disease and thus facili-
tate the development of a specific treatment plan 
for each patient. 

Materials and methods

This was a prospective, analytical and quantitative 
study, of the case series type. The sample included 
30 patients of both genders, aged between 51 and 75 
years, with a mean age of 68.19 years, clinical diag-
nosis of Parkinson’s disease in different evolutionary 
stages, undergoing physiotherapy in the Pernambuco 
Parkinson Association. Six Parkinson’s disease pa-
tients were selected for each of the stages, 1, 2, 3, 4 
and 5, of the Hoehn and Yahr scale. 

Patients with other neurological disorders were 
excluded from the study, as were those that showed 
any sort of fatigue, discomfort and/or blood pres-
sure less than 160 × 90 mmHg at rest, during the 
evaluation. 

Initially, the Parkinson’s disease patients of the 
Pernambuco Parkinson Association were invited by 
the researcher to participate in the study through a 
letter of invitation covering the aims of the study and 
its scientific relevance. Subsequently, those patients 
that accepted the invitation were evaluated using the 
Hoehn and Yahr Scale and were classified according 
to the Parkinson’s disease evolutionary stage. 

accumulation of oxygen free radicals, viral infections, 
head trauma, use of antipsychotic medications and 
environmental factors (9).

Parkinson’s disease is considered to be predomi-
nantly a motor disorder, classified as neurodegen-
erative, chronic and extrapyramidal, and is clinically 
characterized by tremors, muscular rigidity, postural 
balance deficit and bradykinesia (10). 

The tremors are caused by disinhibition of the 
agonist muscles and inhibition of the antagonist mus-
cles (11). Muscular rigidity is caused by hypertension 
in all muscle groups. The atrophy and degeneration 
of the basal ganglia generate an exacerbated inhibi-
tory pattern, causing the patient to have difficulty 
in modulating balance strategies (12). Bradykinesia 
corresponds to a slowness of movement, especially 
the automatic movements (13). Flexed posture and 
freezing phenomenon are characteristic of the dis-
ease (14). 

Other changes characteristic of the disease are 
hypomimia, decreased blink rate and hypophonia, 
decreased arm swing and the tendency for the foot of 
the more affected side to drag, micrographic changes, 
deficit in saliva swallowing and the presence of sialor-
rhoea (15). Pain often results from a lack of mobil-
ity in the affected limbs, with shoulder pain being a 
common complaint (16).

There is no specific test or set of tests used to 
diagnose Parkinson’s disease; the diagnosis is made 
based on the history of the patient and a clinical ex-
amination (17). Thus, the disease is established with 
the presence of two of the major signs (18), described 
as: muscle rigidity, postural balance deficit and bra-
dykinesia (19). 

Providing patients with speech therapy and phys-
iotherapy, among others, should be associated with 
the medical treatment (20). The rehabilitation of 
Parkinson’s disease patients is especially directed 
towards the motor limitations, requiring a functional 
assessment to identify the dysfunctions and establish 
a targeted treatment program (21). 

Physiotherapists have an important body of 
knowledge related to the identification, treatment 
and prevention of movement disorders. However, 
standardized evaluation instruments for Parkinson’s 
disease are not commonly used. It is important for the 
therapist to determine in advance the data needed 
to describe the degree of performance and skills in 
activities (22).
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Next, the study participants underwent a sec-
ond evaluation using the UPDRS, which consists of 
42 items with scores ranging from 0 (normal) to 4 
(highest level of disability), arranged in four crite-
ria: mental activity and behavior; activities of daily 
living (ADLs); motor function; and complications of 
the pharmaceutical therapy (22). This scale allowed 
the registration of the Parkinson’s disease signs and 
symptoms presented by the participants, with it be-
ing possible to observe the functional changes at each 
stage of the disease. 

Data were evaluated using analytical statistics, 
through percentages, means and standard devia-
tions, represented by tabular and graphical distri-
bution, with p < 05 considered as the level of statisti-
cal significance.

Results

In the study it was found that 18 patients were 
male, accounting for 60% of the sample, and 40% 
female, as shown in Table 1, in which the prevalence 
of the patients in each stage by gender and mean age 
can also be observed.

There was an increase in the mean general scores 
obtained by the patients of the sample through the 
UPDRS according to the evolution of the Parkinson’s 
disease stages (Figure 1). According to the study, the 
score rose in each stage due to the rise in the score in 
the UPDRS and demonstrates the increased dysfunction 
of the patients, particularly in stages 4 and 5, signifying 
a large functional loss for the individuals in these latter 
stages. The application of the Student’s T-test showed 

statistically significant differences between the vari-
ables in all the evolutionary stages of the disease, which 
indicates these to be dependent variables. 

The mean score of each of the four criteria evalu-
ated by the UPDRS increased in the majority of the 
Parkinson’s disease evolutionary stages, with statisti-
cally significant differences being registered through 
the Student’s t-test for all analyzed aspects of the 
ADLs and Motor Examination criteria (Table 2). This 
characterized a relationship between the stages and 
the impairments in the study.

The activities of daily living and motor examina-
tion criteria of this scale obtained total scores of 52 
and 56, respectively, and each item that constitutes 
these criteria was analyzed in order to quantify and 
qualify the interference in the daily activities and mo-
tor difficulties presented by the patients.

The mean scores for each item of the ADLs criteri-
on are presented in Table 3, which shows an increase 
in the majority of the mean scores of the 13 items of 
the ADLs criteria in the evolution from one stage to 
the next (Table 3). There were statistically significant 
differences between stages 1 and 5 for the following 
items: speech, swallowing, dressing, hygiene, turning 
in bed, falls, and gait. 

The mean scores for each item of the Motor 
Examination criterion are presented in Table 4, with 
statistically significant differences recorded between 
stages 1 and 5 for the following items: speech, arising 
from chair, posture, gait, postural instability, and bra-
dykinesia/hypokinesia. An increase in mean scores 
was verified in the majority of the 14 items of the 
Motor Examination criterion in the evolution from 
one stage to the next (Table 4). 

Table 1 - Distribution of gender and age of the patients according to Parkinson’s disease evolutionary stage

Stage Gender Age

Male Female Mean Age group

1 66.6% 33.4% 62.33 51-70 years

2 66.6% 33.4% 66.66 58-75 years

3 66.6% 33.4% 66.66 61-71 years

4 50.0% 50.0% 72.66 69-75 years

5 50.0% 50.0% 74.33 73-75 years

Total 60.0% 40.0% 68.19 51-75 years

Source: Applied scale (2011).



Fisioter Mov. 2015 Oct/Dec;28(4):741-9

Evaluation of functional changes in the evolutionary stages of Parkinson's disease
745

Mean Score of the UPDRS

120

100

80

60

40

20

0

36.6
46.16

60.33

78.16

111.66

Stage1 Stage 2 Stage 3
Stage 5Stage 4

Figure 1- Graphical distribution of mean general scores ac-
cording to Parkinson’s disease evolutionary stage 

Discussion

According to the study and corroborating the lit-
erature, men are more affected than women, usually 
in the ratio of 2:1 (23).

The prevalence of Parkinson’s disease increases 
with age and usually affects individuals over 50 years 
of age (25). It is considered by many to be an abnor-
mal acceleration of aging, because in most cases the 
symptoms begin between 55 and 65 years of age (25).

Stage 1 is characterized by complete functionality, 
with the patient presenting unilateral tremor and 
rigidity. The intermediate or moderate stage consists 
of bilateral symptoms, including bradykinesia, rigid-
ity and changes in posture and gait. In the late or 
severe stage, the patient is intensely impaired and 
dependent in activities of daily living (4).

Table 2 - Distribution of the mean score for each criterion evaluated by the UPDRS according to Parkinson’s disease 
developmental stage

UPDRS criteria
Stages

1 2 3 4 5

Mental State 4.5 4.5 5.83 6.33 8.33

ADLs1 9.16 16.16 18.33 27.83 39.66

Motor examination2 17.83 19.66 27.00 35.66 48.00

Complications of Pharmaceutical 
Therapy

5.66 7.66 9.16 9.16 12.33

Source: Applied scales (2011).

Table 3 - Distribution of the mean score for each item of the ADLs criterion evaluated by the UPDRS according to Parkin-
son’s disease developmental stage

ADLs
Stages

1 2 3 4 5

Speech1 0.66 1.00 1.16 1.66 3.00

Salivation 0.50 1.66 2.00 2.16 2.16

Swallowing2 0.00 1.33 1.33 1.83 3.16

Writing 1.33 2.00 2.00 2.83 3.33

Cutting/Handling food 1.33 1.83 1.66 2.50 3.33

Dressing3 0.16 0.66 1.00 2.16 3.50

Hygiene4 0.16 0.83 0.66 1.66 3.00

(to be continued)
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Table 3 - Distribution of the mean score for each item of the ADLs criterion evaluated by the UPDRS according to Parkin-
son’s disease developmental stage

ADLs
Stages

1 2 3 4 5

Turning in bed5 0.00 0.50 1.50 1.66 3.00

Falls6 0.66 0.66 1.33 2.33 3.16

Freezing 1.16 1.16 1.50 2.66 3.50

Gait7 1.00 1.16 1.50 2.33 3.66

Tremors 1.33 1.83 2.16 3.16 3.16

Sensory complaints 1.00 1.33 1.00 2.00 3.00

Source: Applied scales (2011).

Table 4 - Distribution of the mean score for each item of the Motor Examination criterion evaluated by the UPDRS ac-
cording to Parkinson’s disease developmental stage

Motor Examination
Stages

1 2 3 4 5

Speech1 0.50 1.16 1.33 1.66 3.00

Facial Expression 1.50 1.66 1.83 2.66 2.16

Tremor at rest 1.50 1.66 2.16 2.83 3.16

Postural Tremor 1.33 1.33 1.50 2.33 2.50

Rigidity 1.00 1.50 1.83 2.00 3.16

Finger Taps 1.50 1.66 2.33 2.66 3.33

Hand movements 1.66 1.83 2.16 2.83 3.66

Rapid alternating movements 1.66 1.50 2.33 2.83 3.83

Leg agility 1.66 2.16 2.66 2.83 3.66

Arising from char2 0.00 0.33 1.33 2.33 4.00

Posture3 1.16 1.16 1.83 2.33 3.83

Gait4 1.16 1.00 1.83 2.50 4.00

Postural stability5 0.83 0.83 1.66 2.50 3.83

Bradykinesia and Hypokinesia6 1.33 1.66 2.50 2.66 4.00

Source: Applied scales (2011).

(conclusion)
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Deficits become evident in performing activities 
in general, from simple everyday tasks to the plan-
ning of more elaborate functions. Added to this, the 
motivational decline in the patients interferes with 
the implementation of these activities as they prog-
ress through the evolutionary stages of the disease.

Souza, Barreto and Santos (2010) refer to the va-
lidity and reliability (r = 0.96) of the UPDRS in their 
study, considering it to be a suitable evaluation method 
to be applied with Parkinson’s disease. 

In the ADLs criterion of the UPDRS shown in Table 3, 
the speech deficit, slightly affected in stage 1, creates 
an inability to effectively communicate, which can 
result in isolation, sadness, depression or hostile be-
havior directed towards others, particularly in stages 
4 and 5 (27). 

Swallowing is a frequent complaint from stage 2 
due to the inability to perform the rapid and coor-
dinated movements involved in this process. Due to 
muscle rigidity and bradykinesia, dysphagic manifes-
tations may be caused by the delay in the swallowing 
reflex and the reduced mobility of the oropharyngeal 
structures (28).

Issues relating to dressing and hygiene become 
prevalent from stage 3, due to the difficulty in right-
ing and balance reactions, which affects daily liv-
ing activities, especially those that require staying 
in the standing posture for longer periods, such as 
showering (29).

As the clinical signs of the disease impact on the 
motor skills and independence (30), from stage 2 the 
ability to turn in bed is changed, since the patient 
that is unilaterally affected can still present adequate 
mobility when lying down.

Falls are discreetly present in the early stages, 
however become frequent from stage 3, due to 
marked postural instability and freezing. Falls are 
responsible for the increased incidence of subdural 
hematomas and fractures of the hip, femur and wrist, 
which often lead to hospitalization and severe func-
tional impairments (31).

Regarding gait, increased difficulty in walking is 
verified as the disease evolves, from slight difficulty 
with reduced mobility of the arms to the need for 
assistance for movement in stage 4 and the inability 
to walk, even with assistance, in stage 5. Slowness of 
the gait can also be due to the loss of coordination 
between pelvic and thoracic rotation, characterizing 
trunk rigidity (4).

In the motor examination of the UPDRS, shown in 
Table 4, speech presents a certain impairment from 
the beginning of the disease, with volume and/or 
diction loss, which increases in severity with the 
evolution of the disease stages. Voice disorders are 
due to three main factors: restrictions in the modula-
tion of the frequency and intensity, reduced intensity, 
and changes in the quality (32). In stage 4 and 5, it 
becomes difficult or even impossible to understand 
what is said by the patients. 

In the item arising from the chair, difficulty in per-
forming this task is found from stage 2. This motor 
process is regulated by complex cortical mechanisms 
that may be affected in the mild and moderate stages 
of the disease, predisposing the patient to the risk of 
falls (12). Some individuals of stage 4 and all of stage 
5 did not perform this test due to the inability to arise 
without assistance. 

Postural changes were recorded in the patients, 
who adopted kyphosis, an exaggerated forward cur-
vature, inclined or not toward one side. Changes in 
balance can occur due to any failure in one or more 
of the systems, causing the individual to complain of 
body imbalance (33).

Changes in the gait were observed in the patients, 
with them increasing the number of steps per min-
ute, causing parkinsonian or festinating gait. Patients 
find it difficult to start and carry out a movement, 
however, can improve this when there are positive 
external stimuli (30).

Postural instability is due to bilateral involvement 
of the disease, this being characteristic from stage 2 of 
the disease. The classic posture of flexion of the head, 
thoracic kyphosis, protraction and abduction of the 
shoulder and flexion of the arms can have negative 
effects on respiratory function and phonation (34).

Bradykinesia/hypokinesia is a symptom that 
occurs from stage 1 among Parkinson’s disease pa-
tients, evolving in each stage and manifesting itself 
as a reduction in active movement and an absence of 
automatic movement, including facial expression and 
normal balance of arms in walking (35).

Conclusion

From the analysis of the results, it is believed 
that the classification of the evolutionary stage of 
Parkinson’s disease patients using the Hoehn and 
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Yahr Scale and registration of functional changes 
through the UPDRS are useful for the development 
of physiotherapy treatment plans specific for each 
stage of this disease, thus suggesting the importance 
of knowledge about the clinical presentation of the 
evolutionary stages of the disease for the therapeutic 
intervention to be effective.   

As this is a neurodegenerative disease, it is essen-
tial to have a neurofunctional evaluation, part of this 
being the application of scales directed toward the 
various aspects involved in this pathology. The use 
of these instruments in the evaluation of Parkinson’s 
disease patients allows the designation of the levels 
of evolution of the disease, which can affect a change 
or maintenance of the therapeutic plan. 

From this study, it is suggested that further studies 
should address the development of physiotherapy 
treatment protocols directed toward the different 
functional manifestations in the different evolution-
ary stages of the disease. 
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