
Background: Parkinson’s disease (PD) predisposes to falls 
due to postural instability and decreased coordination. Pos-
tural and coordination exercises could ameliorate the inco-
ordination and decrease falls. 
Aims: In this study, we explored the efficiency of a game 
console as an adjunct to an exercise program in treating in-
coordination in patients with PD. 
Study Design: Case-control study.  
Methods: In this single-blind, prospective clinical trial, re-
habilitation with the Xbox (Microsoft; Washington, USA) 
game console was used as an adjunct to a standard rehabili-
tation program. Thirty-three patients with PD at stages 1-3 
were enrolled in the study. All patients received the three-
times weekly exercise program and electrotherapy to back 
and hip extensors for 5 weeks. Study patients played catch 
the ball and obstacle games on the Xbox in addition to the 
standard exercise program. Patients were evaluated based 

on the scores from the Timed Up-and-Go Test, the Berg 
Balance Scale (BBS), and the Unified Parkinson’s Disease 
Rating Scale-II (UPDRS-II). Post-treatment scores were 
compared between groups. 
Results: Thirty-three patients were enrolled in the study 
(15 in the game-console group, and 18 controls). Patients 
in both groups had improvements in all scores. The end-of-
treatment scores were significantly better in the study group 
compared to the control group in all parameters: UPDRS 
(10±5 versus 16±6, p=0.002), BBS (53±4 versus 47±8, 
p=0.004), and TUG (11±4 seconds versus 20±8 seconds, 
p<0.001).
Conclusion: Game-exercise with a game-console was not-
ed to be a significant adjunct to the rehabilitation program in 
patients with PD in this study.
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Parkinson’s disease (PD) predisposes to falls due to postural 
instability and freezing. Improving gait and balance and thus 
preventing falls responds poorly to pharmacological treat-
ment, and is therefore a major therapeutic challenge in PD 
(1,2). Rehabilitation may play a key role in the management 
of gait and balance disorders of PD. Exercise therapy as part 
of rehabilitation has positive effects on physical functioning, 
quality of life and balance in patients with PD (3). Postural 
and coordination exercises could ameliorate the incoordina-
tion and decrease falls (4). In recent years, the therapeutic role 
of video game consoles has also been explored in rehabili-
tation trials (5). In this study, we examined the efficiency of 
video game consoles as an adjunct to an exercise program in 
improving clinical measures of balance in patients with PD.

MATERIALS AND METHODS

Design
In this single-blind, prospective clinical trial, rehabilitation 

with the Xbox video game console was compared with the 
standard rehabilitation program.

Participants
Patients with idiopathic PD at Hoehn and Yahr stages 1-3 

were enrolled in the study. Patients were excluded if they had 
sensory, visual, cognitive and/or praxis impairment. Cognitive 
impairment was assessed by the Mini Mental State Examina-
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tion, with a cut off of 23. Patients were excluded if they had 
changed their PD medication before the study. Only partici-
pants who could ambulate at least 30 meters without an assis-
tive device and stand unassisted for at least 15 minutes were 
enrolled in the study. The participants had to have no prior 
experience of using a video game console and should not have 
attended any other rehabilitation prior to the study. Patients 
were assigned to the study groups by an independent research-
er based on nonconsecutive clinic appointment number (first 
patient into the control group, second patient into the study 
group, and so on).

The study was approved by the ethics committee of İstanbul 
Kemerburgaz University. The patients were recruited at the 
rehabilitation unit of Medical Park Hospital, Department of 
Physical Medicine and Rehabilitation, İstanbul Kemerburgaz 
University School of Medicine, from August 2013 to February 
2014. Informed patients consents were obtained.

Interventions: All patients were on dopaminergic replace-
ment therapy during the study period. All patients were given 
the exercise program, hot pack and electrotherapy. Before the 
exercise program, a hot pack was applied for 20 minutes to 
relieve joint stiffness and rigidity. Electrical stimulation was 
applied to extensor muscle groups of the knee and trunk, us-
ing programs for strengthening and deconditioning in Cefar-
Compex Rehab 400 device (DJO Global; CA, USA). 

After 5 minutes of warming, patients completed posture, 
balance and stretching exercises of approximately 60 minute 
duration. Posture exercise involved correcting their posture 
facing a full length mirror. Balance exercise program involved 
different tasks during standing. Gait practice included initia-
tion and termination of gait, changing direction and negoti-
ating different obstacles. Strengthening exercises included 
using free weights and graded resistance bands. The experi-
mental group also received an Xbox™ (Microsoft; Washing-
ton, USA) training session. Each group of patients received 
this exercise program 3 times a week for 5 weeks.

Xbox training and games: Physiotherapists provided in-
structions to the patients on games, and observed patients 
during games for safety. After training, patients were asked to 
play twice for practice. Only patients who could play the Xbox 
were recruited to the experimental group. Three games in Ki-
nect adventures were selected: Reflex Ridge, 20,000 Leaks 
and River Rush. In 20,000 Leaks, the player’s avatar is in a 
glass cube underwater, and tries to plug the cracks in the cube 
caused by sea animals. In River Rush, the player stands on a 
raft and tries to pick up the adventure pins scattered through-
out the winding rapids while trying to steer the raft. Reflex 
Ridge is played on a moving platform in an environment simi-
lar to a wooden roller coaster or mine cart. The player races on 
a platform, jumps over hurdles, and leans away from obstacles 

to avoid hitting his/her head on low beams. The Reflex Ridge 
was used for static balance and for gaining coordination in 
using extremities. The River Rush and 20,000 Leaks games 
were used for attaining a dynamic balance (6). Patients in the 
experimental group played all three games at every training 
session (three games per session, two trials of each game). 
Subjects were allowed to play only at Beginner level. The du-
ration of the game was set and did not vary (River Rush 2 
minutes, Reflex Ridge and 20,000 Leaks both 3 minutes), but 
the scores varied per patient.

Outcomes: Both groups were assessed in the mornings be-
fore and after the rehabilitation program. Berg balance scale 
(BBS) and Timed Up-and-Go (TUG) tests were used for as-
sessing balance as part of the primary outcome. BBS com-
prises 14-items that measure static and dynamic balance, with 
higher scores indicating improved balance. The secondary 
outcome measured the change in daily activities. To assess the 
performance of daily living, we utilized section II of the Uni-
fied Parkinson Disease Rating Scale (UPDRS-II), which in-
cludes speech, salivation, swallowing, handwriting, handling, 
dressing, hygiene, changing position in bed, falling, freezing, 
walking, tremor and sensory complaints. This scale has been 
validated in Turkish patients with PD (7). Fall frequency was 
also recorded before and after the program.

Sample size calculation: Sample size calculation was based 
on the similar studies in the literature, with a minimum num-
ber of subjects per group estimated to be 15 to attain a power 
level of 90% (alpha=0.05).

Statistical analysis
PASW21.0 (Predictive Analytics Software, SPSS Inc.; Chi-

cago, USA) was used for statistical analysis. Paired t-test was 
used to compare pre- and post-scores. Mann-Whitney U and 
Chi-Squared tests were employed for the baseline comparison 
of the groups and also post-scores of study and control groups. 
Improvement of the scores (expressed as % improvement) 
were calculated as below:

UPDRS-II = (pre-score - post-score) x100/pre-score
BBS = (post-score - pre-score) x100/pre-score
TUG = (pre-score - post-score) x100/pre-score
These ratios were also compared using the Mann-Whitney test.

RESULTS

Of the 47 patients with PD, 33 were enrolled in the study 
(15 in game-console group, 18 controls). The demographic 
characteristics of both groups are summarized in Table 1. 
Whereas the groups were matched age- and sex-distribution 
wise, and the baseline UPDRS-II scores were close (p=0.052), 
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the control group had a significantly lower baseline BBS score 
(p=0.027) and the baseline mean TUG test took significantly 
longer compared to the study group (p=0.002).

Patients in both groups had improvements in UPDRS-II, 
BBS, and TUG scores, as summarized in Table 2. The end-of-
treatment scores were significantly better in the study group 
compared to the control group in all parameters: UPDRS-
II (10±5 versus 16±6, p=0.002); BBS (53±4 versus 47±8, 
p=0.004); and TUG (11±4 seconds versus 20±8 seconds, 
p<0.001).

We also compared the improvement in scores of the above-
mentioned scores, and observed that the actual changes in 
scores were significantly better in the study group only for 
the UPDRS-II scores (33±20% improvement among study 
subjects versus 16±16% improvement among control sub-
jects, p=0.007). Although there was an improvement in the 
other parameters as well, the ratio was not different between 
groups. After excluding patients at Hoehn and Yahr stage 3, 
we observed that the study group showed significantly better 
improvement in all parameters. The improvement ratios are 
summarized in Table 3, 4. 

Fall frequency
68.8% of the control group patients and 31.3% of the 

study group patients had falls before the treatment program 
(p=0.166). No falls were seen in any of the subjects following 
the treatment program.

DISCUSSION

Various studies have previously shown the efficacy of video 
game consoles in rehabilitation. Xbox™ Kinect has been used 
for the rehabilitation of patients with hemiplegia, cerebral 
palsy and burns (8-10).

Other studies and projects have also tackled the therapeutic 
use of video games for rehabilitation in PD (11,12). Rehabili-

TABLE 1. Demographic and functional characteristics of the study and control 
groups

Study
 Group
 n=15

Control 
Group
 n=18

Total
 n=33

Comparison 
between 

study and 
control 
groups

Male:Female Ratio 2:1 2:1 2:1 p=1.0

Median age 64 65 65 (range 46-78) p=0.107

Hoehn and 
Yahr Staging

Stage 1 n=3
Stage 2 n=10
Stage 3 n=2

Stage 1 n=4
Stage 2 n=6
Stage 3 n=8

Stage 1 n=7
Stage 2 n=16
Stage 3 n=10

p=0.105

Duration of PD 
in years Median 
(range) 4.0 (1-10) 3.5 (1-22) 4.0 (1-22) p=0.331

Baseline 
UPDRS-II Score* 14±6 19±7 17±7 p=0.052

Baseline 
BBS Score** 48±7 41±10 45±9 p=0.027

Baseline 
TUG in seconds*** 16±9 28±21 23±17 p=0.002

*Unified Parkinson Disease Rating Scale was used.
**Berg balance scale was used.
***Timed Up-and-Go Test was used.

TABLE 2. Changes in evaluation scores before and after the treatment 
period, given as mean±standard deviation

Test Parameter
Study Group 

n=15
Control Group 

n=18
Total
n=33

UPDRS-II Score* Pre 14±6 Pre 19±7 Pre 17±7

Post 10±5 Post 16±6 Post 13±6

(p<0.001) (p=0.002) (p<0.001)

BBS Score** Pre 48±7 Pre 41±10 Pre 45±9

Post 53±4 Post 47±8 Post 50±7

(p<0.001) (p=0.002) (p<0.001)

TUG in seconds*** Pre 16±9 Pre 28±21 Pre 23±17

Post 11±4 Post 20±8 Post 16±8

(p=0.007) (p=0.089) (p=0.014)

*Unified Parkinson Disease Rating Scale was used.
**Berg balance scale was used.
***Timed Up-and-Go Test was used.

TABLE 3. Comparison of improvement in assessment scores among groups, 
including all patients, given as mean±standard deviation

% Improvement
 ratios

Study Group 
n=15

Control Group 
n=18

Significance level 
(one-tailed)

UPDRS-II* 33±20 16±16 p=0.007

BBS** 12±11 21±43 p=0.845

TUG*** 24±18 16±24 p=0.067

*Unified Parkinson Disease Rating Scale was used.
**Berg balance scale was used.
***Timed Up-and-Go Test was used.

TABLE 4. Comparison of improvement in assessment scores among 
groups, including only patients at Hoehn and Yahr stages 1 and 2, 

given as mean±standard deviation

% Improvement ratios
Study Group 

n=13
Control Group 

n=10
Significance level 

(one-tailed)

UPDRS-II* 34±21 9±12 p=0.003

BBS** 8±5 4±2 p=0.049

TUG*** 20±17 6±10 p=0.026

*Unified Parkinson Disease Rating Scale was used.
**Berg balance scale was used.
***Timed Up-and-Go Test was used.
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tation programs that include task-oriented and visual-auditory 
feedback are effective in improving daily living activities 
(13). The games used in the current study were not originally 
designed for rehabilitation, but they were still effective be-
cause they were able to provide such feedback to the patients. 

Xbox™ Kinect creates an avatar of the player using infrared 
camera sensors, so players can join the game without any con-
troller, attachment or balance board. The avatar moves with 
the player so the player can see his posture and movement 
in real-time. Being free of attachments may be an important 
factor because in a study that investigated the effect of the 
Nintendo Wii™ (Nintendo; WA, USA) on daily living perfor-
mance in PD, a lack of improvement in Fullerton advanced 
balance and TUG scores was explained by the participants’ 
fear of falling (14).

In our study, end-of-treatment UPDRS-II scores were sig-
nificantly better in the study group compared to the control 
group, with a 33% improvement in study subjects compared to 
16% in control subjects. This improvement in scores can also 
predict improvement in daily living activities. BBS and TUG 
scores improved in both groups, but the patients in the con-
trol group had worse baseline BBS and TUG scores. After ex-
cluding patients at Hoehn and Yahr stage 3, we found that the 
study subjects showed a more pronounced improvement in all 
scores. The Hoehn and Yahr scale mostly evaluates postural 
instability and motor impairment, and advanced stages corre-
late with dopaminergic loss, motor decline, and deterioration 
of quality of life (15,16). Patients with advanced PD have dif-
ficulty learning skills or new tasks (17). This may mean that 
patients at earlier stages of PD may benefit more from incor-
porating video game console exercises to their rehabilitation. 

Participants in our study verbalized that they enjoyed train-
ing with the game console. This positive effect may improve 
adherence to an otherwise monotonous rehabilitation pro-
gram, and should be examined in future studies. In addition, 
patients who can afford to could purchase a game console to 
further exercise at home. 

Study limitations
There are two important limitations of our study. First, the 

patients in the control group had higher stages of disease and 
worse pre-treatment scores for TUG and BBS, which could 
have biased the results. Second, we did not evaluate the long-
term benefit of video game console use.

Xbox™ Kinect is efficient as an intervention for the reha-
bilitation of patients with PD. Further research is needed to 
examine the long-term beneficial effects of this therapeutic 
modality. Cost, the quality of pleasurable experience with 
Xbox™ Kinect, and its help in adherence to a training pro-
grams should also be examined in future studies.
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