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sory stimulation and neuro-developmental treatment, en-
suring weight-bearing on the affected side, are among the 
conventional treatments9,10. Postural control is reported to 
be the best indicator of independence in walking and daily 
life activities, in stroke patients11-13. Therefore, improve-
ment of stable standing position in hemiplegic patients and 
betterment of postural control is a critical step in the reha-
bilitation process13-15. Correction of standing balance was 
found to be much more important than strengthening lower 
extremity muscles in improvement of daily life activities 
and walking capacity in the studies conducted14. 

Nowadays, biofeedback systems such as balance 
master and balance trainer are successfully used in the 
development of standing balance and postural control, as 
well as in functional walking training10. Such systems are 
considered to bring an additional contribution to increas-
ing the independence levels of the patients.

The objective of the study was to determine the effi-
cacy of the exercises administered to stroke patients with 
the balance trainer (BALANCE-trainer, art.nr. 07001-
001, Blumenweg, GermanyTM) on balance, level of inde-
pendence and ambulation parameters.

Material and method
Fifty patients with hemiplegia related to stroke and 

who were able to understand and follow the instruc-
tions (Mini Mental Test score >23) and walk without any 
support, were included in the study. Patients with other 
neurological diseases or those who had history of drug 
use that could affect the balance, such as antiepileptic or 
antihistaminic medications, were excluded. Patients were 
divided into two groups using “Permuted Block Rand-
omization” method by using MedCalc 11.5.1 program. 
Due to small sample size we selected this method of ran-
domization. Also this method increases the probability 
that each arm will contain equal number of individuals 
by sequencing participant assignments by block. 

Study protocol
Age, gender, education status, lesion side, duration of 

disease, Mini Mental Test score and stroke risk factors 
of the patients were recorded. Patients allocated in the 
control group were included in a 30-session conventional 
rehabilitation protocol. This program covered the range 
of motion exercises, balance, coordination and postural 
control exercises, walking training and occupational ther-
apy. Patients allocated in the study group were trained for 
20 minutes a day, five days a week for a total of six weeks 
(30 sessions/600 minute in total) with the balance trainer 
(BALANCE-trainer, art.nr. 07001-001TM ) in addition to 
this program, under the supervision of an experienced 
staff (Figure 1). Visual feedback balance training with 
the balance trainer was used in the study group. There 
were no drop outs in any of the groups. Balance train-
ing was performed while standing on a Balance trainer. 
Subjects in the study group were encouraged to maintain 
their posture steadily and symmetric while weight bear-
ing and adapting to different static sensory conditions, 

through verbal and tactile cues.
Conventional rehabilitation program 

Patients of both groups performed the conventional 
rehabilitation program under the supervision of a physi-
cian, five days a week for six weeks. Before rehabilitation 
program, patients were given five minutes to warm up, as 
well as stretching exercises in order to increase soft tissue 
flexibility and range of motion. All patients performed 
strengthening, balance, and endurance exercises of three 
sets for each session. Each set lasted 10 minutes, sixty-
second resting was allowed between each set. Detailed 
explanations of each program are given in Table 116-17.

Balance and postural controls of the patients, before 
and after the rehabilitation program, was evaluated with 
the Berg Balance Scale (BBS) and the Timed-Up and Go 
test (TUG) and their functional situations were evaluated 
using the Functional Independence Measure (FIM). 

Warm up (5 min)
Range of motion and flexibility: range of • 
motion and stretching to the shoulder, elbow, 
wrist, fingers and ankle

Exercises (30 min)
Strengthening• : Active motion in 
proprioceptive neuromuscular facilitation 
unilateral patterns with manual resistance 
progressing to Theraband repetitions (2 sets of 
10) in anatomical planes.
Balance:•  Step-ups: repeated stepping 
anteriorly and laterally onto a step
               Chair-rises: repeated rising from a 
seated position

                           Toe rises: repeated rising up on toes
Endurance:•  Riding a stationary bike, 
progressing in time up to 30 min with 
increasing speed and resistance

Figure 1: Patients in the study group were trained for 20 
minutes a day, five days a week for a total of six weeks (30 
sessions/600 minute in total) with balance trainer. Exercises 
administered to the only study group with BALANCE-train-
er, art.nr. 07001-001TM device.

Table 1: The protocol of rehabilitation program per-
formed by both groups. Conventional rehabilitation pro-
gram performed five days a week for six weeks, total of 
30 sessions by both groups.


