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Abstract:The aim of this examination was to assess the postural adjust in individuals with Parkinson’s disease 

by using clinical and instrumental techniques and specify the most direction in the balance instability in the 

Parkinson’s patient. Methods: Twenty male patients, ages ranged from 55 to 75 years, stage ΙΙ & ΙΙΙ according 

to modified Hoehn and Yahr (1997) classification of disabilities and ten male healthy elderly subjects, ages 

ranged from 55 to 75 years, participated in this study. All subjects were recruited for postural balance 

assessment and done by using; Berg Balance Scale (BBS) &Timed Up and Go test (TUG) as clinical tools in 

measuring the postural balance as well as the instrumental assessment by using the Biodex Stability System 

(BSS) to determine the correlation between those methods. The results showed significant differences in 

detecting balance instability by using BBS and BSS, while there was no significant difference between both 

groups by using TUG test. BSS determine the direction of tilt of patients. It was found that the mediolateral 

direction revealed more balance instability than the anteroposterior direction. Conclusion: Biodex Stability 

System is an effective screening tool for identifying the fallers from the non-fallers in Parkinson’s patients. It 

enables the identification of the most direction of tilt of Parkinson’s patients. 

Keywords:Biodex Stability System– Berg Balance Scale – Timed Up and Go test –Parkinson's patients. 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 13-06-2018                                                                        Date of acceptance: 28-06-2018 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Introduction 
Parkinson's disease (PD) is a chronic neurodegenerativeprogressive movement disorder defined by the 

existence of bradykinesia, tremor, and rigidity [1].Postural instability during dynamic transitional movements 

such as rising from a chair is the cause of increased risk of falls. Falls are a characteristic feature of the disease 

progression leading to considerable morbidity and mortality. Transfers are so problematical in PD; leg 

weakness, particularly at the hip, explains a part of the difficulties experienced by PD patients' while attempting 

to rise from a chair. So, in PD the efficacy of strength training to improve transfers remains to be demonstrated 

for PD patients. Alternative strategies to improve transfers are available, including the chaining technique 

splitting complex movements up into a series of simple components that are to be executed sequentially [2].Two 

dynamic transitional movements, which challenge the postural stability of PD patients, are gait initiation (gi) 

and the sit-to-stand task (STS). Gait initiation is defined as an elegant sequence of postural shifts that culminates 

in a forward step. Gait initiation is challenging to the motor system since it is just a volitional transition from a 

static steady support to a continuously unsteady posture during locomotion. Thus many researchers have used 

gait initiation as an evaluation of dynamic postural instability [3].Deficiency in virtually any one of the multiple 

motoror sensory mechanisms of the postural system can produce dynamic effects on postural steadiness and 

motor performance. Numerous factors including physiological functions, biometric factors, cognitive control, 

visual feedback and cerebellar activity have shown to impact postural sway. As a result, numerous disorders 

including personal injury, aging or neurological and orthopedic pathologies can adversely have an  impact on 

postural sway by modifying the ability of the body control system to adjust to changing stimuli; thus increasing 

both sway and the energy expenditure necessary to maintain the erect upright stance. The interruption of balance 

can result in a feeling of instability, vulnerability, as well as predispose falls and further harm [4]. 

The goal of this research was to examine the postural balance performance in PD patients and 

determine the difference in the guidelines regarding the directions of tilt of Biodex Stability System which may 

assist in the treatment program of Parkinson’s patients. 
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II. Material And Methods 
This cross sectional case control study was carried out on the outpatient clinic of AlkasrAleini hospital, Cairo 

University, Egypt. And also in outpatient clinic of faculty of physical therapy, Cairo university, Egypt.From 

May 2017 to February 2018. 

Study Design: Cross sectional case control study 

Study Location: This study was carried out on the outpatient clinic of AlkasrAleini hospital, Cairo University, 

Egypt. And also in outpatient clinic of faculty of physical therapy, Cairo university, Egypt 

Study Duration:May 2017 to February 2018. 

Sample size: 20 patients and 10 healthy aged matched. 

Sample size calculation: The sample size, considering confidence level of 95% and power of 80%, also we 

used similar studies to calculate sample size. 

Subjects & selection method: The study population was recruited as being a Parkinson’s patients recruited 

from AlkasrAleini hospital outpatient clinic, Cairo University Egypt, and also outpatient clinic of faculty of 

physical therapy, Cairo University, Egypt from May 2017 to February 2018. 

Inclusion criteria: 

1. Parkinson's patients, stage ΙΙ & ΙΙΙ according to modified Hoehn and Yahr (1997) classification of 

disabilities. 

2. Male sex. 

3. Ages ranged from 55 to 75 years. 

4. The patients were diagnosed by a neurologist as having Parkinson's disease based on careful clinical 

assessment and radiological investigations including magnetic resonance imaging (MRI) of the brain. 

5. Patients diagnosed and had Parkinson’s disease since 5 years. 

 

Exclusion criteria: 

1. Female sex. 

2. Parkinson's patients, stage IV & V according to modified Hoehn and Yahr (1997) classification of 

disabilities. 

3. Patients diagnosed and had Parkinson’s disease less than 5 years. 

4. Patients aged less than 55 years. 

5. Patients with other neurological disorders except for Parkinson’s disease. 

6. Patients who are deaf or blind. 

7. Patients who aren't alert enough to complete the assessment.  

 

Procedure Methodology 
Following each subject or their relatives reads and signs an informed consent, then, the patients were 

assessed by an experienced PT; demographic data were obtained including age, sex. Twenty male Parkinson’s 

patients form the study group. Evaluation environment was constant through the study. The analysis procedures 

were done to each patient by the same physiotherapist, a brief explanation about the protocol of evaluation was 

given to each patient. 

 

Instrumentation 
The data were collected through the use of: 1) Biodex Stability System (BSS) for balance assessment (Biodex 

medical system. Inc. brook baren R&D plaza 20 Ramsay roads. Box 702, Shirly., New York 11967-0702) [5]. 

Procedures 

All patients were informed with the apparatus components and steps of analysis and participated in several trials 

with the equipment to assure them psychologically and to be familiar with the study. The study was conducted 

at Biodex Stability System Lab.., faculty of physical therapy, Cairo University. 

 

All patients were subjected to the following assessment: 

- Timed Up and Go (TUG) test: 
Task: By the command “Go”, the subject stood from a standard chair, walked three meters, turned and walked 

back to the chair. Timing started when the command was given and ended when the subject sat again on the 

chair. The Timed Up and Go test and comfortable gait speed are highly correlated with locomotion abilities and 

autonomy in the elderly [6]. 

- Berg Balance Scale: 

The subjects were asked to apply the 14 items after instructing them by verbal commands and showing them 

each item by the therapist. The average time to complete the test is between 15 -20 minutes. Each item was 

scored individually the sum of all items were added together to show the total score of each subject.  

 



Balance Assessment In Patients With Parkinson's Disease 

DOI: 10.9790/1959-0703094347                 www.iosrjournals.org                                        45 | Page 

- Fall history score: 

A subject was asked about the number of falls. The scores ranged from 1 (none) to 3 depending on the number 

of falls. 

Assessment of balance using Biodex Stability System) in Biodex Stability System Lab. included: 

i) Tests were done for subjects of both groups on Biodex Stability System at stability level 8for 20 secs. [7]. 

ii) Each subject was received the verbal explanation about the test steps, and then asked to center him on the 

foot platform before starting the test, while the foot platform deflection was limited to less than 5 degrees. 

iii) The subject was instructed to achieve a centered position on the platform when it was released by shifting 

position on feet until subject find that it is the best position for his feet to keep the cursor centered on screen 

grid. 

iv) The subject was tested without footwear and was asked to perform two tests trials before the specific test was 

conducted for the purpose of instrument familiarity prior to data collection [8]. 

v) Subjects performed the test with eyes opened. At the end of each test, a printout report will be obtained. This 

report will be included information as regard AP, ML and overall level of stability. 

 

Statistical analysis 

Data were analyzed using IBM SPSS Advanced Statistics version 22.0 (SPSS Inc., Chicago, IL). All assessment 

variables were tested for normality of distribution (Shapiro-Wilk test). Unpaired t-test was used to compare the 

mean changes in the subject's parameters in between the two groups [9]. 

 

III. Result 
The two groups were comparable regarding age, weight, height, and body mass index (BMI) as 

appeared in table no 1. On the other hand table no 2 indicates mean values of TUG, BBS, and FHS for both 

groups: There was a highly statistically significant increase of TUG test (sec) (P=0.0005). There was a 

statistically significant decrease of BBS test (P=0.0018). There was a statistically significant increase of FHS 

(P=0.0085).Table 3 shows statistically significant differences between patient and control group as regards the 

three limit of stability mediolateral, anteroposterior and overall with p-value (0.001, 0.005, and 0.002) 

respectively. 

 

Table no 1: Demographic and clinical characteristics of the two studied groups. 

m 
Group I 

n=20 

Group II 

n=10 
p- value 

Age (years) 65.45±4.85 63.6±5.08 0.341 

Height (cm) 170.55±10.12 170.9±7.84 0.925 

Weight (kg) 78±17.69 80.67±13.16 0.678 
Body mass index (kg/m2) 26.97±4.16 28.80±6.81 0.261 

 

Table no 2: Mean values of TUG, RSTS, and FHS for both groups. 

 
Group I 

n=20 

Group II 

n=10 
p- value 

TUG 
   

16.15±3.98 11±1.25 0.0005** 

 
BBS 

   

44.5±6.6 49.8±4.3 0.0018* 
 

     FHS 
   

2±0.56 1.4±0.52 0.0085* 

 

Table no 3: Biodex Stability system (limit of stability). 

 
Group I 

n=20 

Group II 

n=10 
p -value 

Mediolateral (ML) 1.83±0.49 1.40±0.39 0.001* 

Anteroposterior (AP) 2.16±0.98 1.58±0.68 0.005* 

Overall (OA) 2.75±1.06 2.00±0.75 0.002* 

 

IV. Discussion 
This controlled randomized study was conducted to evaluate postural balance performance in PD 

patients, determine the difference in the directions of tilt of Biodex Stability System which may help in the 

rehabilitation program of Parkinson’s patients, and compare the dynamic stability of the PD patients to healthy 

aged -matched subjects. This study was conducted to evaluate clinical functional skills of the lower limbs in 

Parkinson’s patients. The subjects were assessed clinically using timed up and go test, the Berg Balance Scale 

and fall history, and Biodex Stability System (Limit of Stability). 
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The intro of time and distance way of measurement has improved the product quality and objectivity of 

clinical measures for human being function in the treatment setting. Including the 6 min walking test8 and the 

modified 10 m test [10]. 

The time between going out of the chair and the establishment of the gait pattern is especially difficult, 

involving an instant change instability and change in movements’ direction which, vulnerable subjects may need 

to execute carefully preventing large momenta which might be difficult to regulate or threaten their steadiness. 

This may describe the large drop in forwarding velocity in the elderly people vulnerable to falls after seat-off. 

This hesitancy during movements has been observed before in older populations [11]. 

While Parkinson’s patients rose to near fully erect height and appeared to balance them before 

initiating gait. Vertical momentum at the time the swing foot left the ground was significantly less in PD 

compared to elderly ones, indicating that Parkinson’s subjects had finished rising prior to starting gait initiation 

[12]. 

Time Up and Go test (TUG) is the shortest and simplest clinical balance test. It is widely used because 

of its easiness, with which it can be performed in the clinic [13], but it is not possible to separate which balance 

and gait subcomponents are affected [14]. 

Rabuffetti and colleagues demonstrated that it is possible that testing more related to active tasks are 

definitely more sensitive to falls regarding static tests. The introduction of an instrumented active test might 

provide objective and very sensitive data to anticipate fallers [15]. 

The main outcome in our study was a specific rehabilitative training resulted in a noticeable difference 

of postural steadiness in patients with PD. This end result was reinforced by the actual fact that the study was a 

randomized controlled trial completed on a significant sample of patients and this  the techniques used for 

balance examination  incorporated lots of testing that provided a thorough picture of the different areas of 

postural instability. Specifically, the issue of balance evaluation methods is very relevant in PD treatment 

studies [16, 17]. Indeed, postural instability in PD has a sophisticated pathophysiology and induces various 

disabling conditions such as difficulty with transfers, gait disorders, incapability to live independently at home, 

and falls. Upon this basis, recent studies recommend the utilization of multiple testing to improve the 

examination of postural instability in PD. [18].  

An important final result of our research was a significant reduction in falls during daily life in the 

Parkinson’s group. That is specifically relevant because people with PD who have experience recurrent falls and 

put up with fall-related accidental injuries, including fractures [19]. 

Fear of falling is also recurrent in community-dwelling people who have PD, producing a limitation of 

activities, compromising their quality of life and predisposing those to supplementary reductions in muscle 

power and cardiovascular fitness. Because our training had not been particular innovated to instruct ways to 

prevent falls, the balance abilities attained after treatment may possibly expand to untrained activities also. 

The causes of the differences of the current study results' and the others may be attributed to: 1. 

Differences between evaluation parameters and procedures in other instrumental scales compared to the BSS 

scale, 2. The degree of difficulty of each scale (according to the present study, the BSS scale was used at level 

eight which is the most stable level) and 3. The BSS considered as a static measuring scale of balance 

assessment, adding a dynamic measuring instrument may be beneficial in determining the dynamic parameters 

in postural balance assessment. 

Further proper recognition of postural imbalance and monitoring of potential worsening allows the 

therapist to create appropriate intervention plans which include the use or adjustment of the clinical and 

functional rehabilitative process. 

 

V. Conclusion 
The usage of more technically complex devices as Biodex Stability System can provide more objective, 

quantitative measures of postural imbalance. The mediolateral direction shows more difficult for patients in 

controlling their balance rather than anteroposterior direction. This may help in determining the direction of 

affection of balance in which help in applying the suitable rehabilitation program of Parkinson’s patients. 

These findings have potential implications for understanding the risk of falls in PD patients during 

dynamic transitional motions and provide a framework for studying the STW motor task. 
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