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Analysis of the effectiveness of ActivLife training in 
people over 60 years of age: A pilot study

Falls are one of the most important geriatric prob-
lems increasing the risk of injury and disability in 
people over 65 years of age. This problem is asso-
ciated with the increased morbidity and mortality 
in the elderly population1,2. It is reported that the 
fifth most common cause of death in the older 
adults involves injuries which are a consequence 
of falling3. The most common consequences in-
clude fractures of the hips and the femoral neck, 
leading to restrictions in mobility, independence 
and the quality of life. The study carried out 
among people hospitalized due to a fall proved 
that only 50% of older adult patients survive one 
year after having left the hospital4. Therefore, re-
ducing the risk of a fall is a major challenge for 
modern geriatrics, public health and health care.

There is a number of external and internal de-
terminants which increase the risk5-7 when oc-
curring at the same time. However, balance and 
the ability to maintain a stable body posture are 
significant indicators for prevention8,9. One of 
the main elements of successful ageing is main-
taining physical fitness allowing for independent 
functioning in everyday life. However, physi-
ological involutional processes occurring with 
age lead to a decrease in overall health, muscle 
weakness, gait and balance disorders. This state 
of affairs can significantly weaken the functioning 
of older adults during the day10. 

Physical exercises improving balance are an 
essential part of risk prevention programs con-
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cerning falls11,12. Balance training constitutes an 
effective intervention in reducing the risk of a fall 
among the older adults with DPN (Diabetic Pe-
ripheral Neuropathy)13. Studies have shown that 
balance disorders are the most important fac-
tor which increases the risk among people with 
symptoms of diabetes14. The application of effec-
tive balance training in physiotherapy based on 
proprioceptive exercises, strength training of the 
lower limbs and atrial stimulation exercises are 
recommended by review studies for the reduc-
tion of the risk of a fall among the older adults 
with DNP15. The effectiveness of balance train-
ing for fall prevention has also been confirmed 
by studies carried out in a group of older adult 
people who had experienced a fall within 12 
months prior to the study16. Traditional inter-
vention programs for reducing the risk of a fall 
are based on physical activity that contains ele-
ments of training, balance, endurance, strength, 
reaction time, functional exercises17-20. One so-
lution is to include virtual reality into the inter-
vention programs. The combination of console 
games and devices for exercising balance is the 
right strategy for fall prevention21. This seems to 
confirm the study results on virtual reality appli-
cation in physical therapy in patients with symp-
toms of a damaged peripheral vestibular organ. 
In randomized studies, one group of patients 
exercised on a posturographic platform, the sec-
ond one used a program based on virtual real-
ity. After two weeks of exercises in both groups, 
the developed area and the swing length of the 
stabilogram gravity centre in different variants of 
stimulations was reduced22. The effectiveness of 
virtual reality in balance training has also been 
confirmed by a randomized study conducted on 
a group of veterans of 68 (± 6.7) years of age. In 
the group, a Wii-Fit (Nintendo Wii-Fit®) balance 
training exercise program was applied. After 
an 8-week period of exercises, the experimen-
tal group reported significant improvements of 
balance compared to the control group23. In a 
number of studies, relevant exercises prove to be 
the most effective element of the prevention of 
falls in the elderly24-28. On the other hand, the 
same therapeutic intervention based on console 
games does not bring the expected results in 
the form of improved balance. In Bateni studies, 
the highest balance improvement was observed 
in the group involved in classic physiotherapy 
classes combined with Nintendo Wii® games29. 

The ActivLife rehabilitation device is designed to 
activate the motor and mental activity of people 
of age whose daily activity levels have decreased. 
ActivLife is applied in the prevention of falls of the 
older adults, and due to the simultaneous combi-
nation of motor and mental exercises, it provides 
effective support for cognitive processes. The 
device is equipped with a mechanism assisting 

in standing up called GymUp, allowing for mo-
bility exercises of the ankle, knee and hip joints. 
It increases muscle strength of the lower limbs 
while performing squats and back stances. A spe-
cial corset and seat ensure safety during exercises 
strengthening the back and abdomen muscles 
based on lifting the legs. ActivLife also allows to 
maintain a safe, upright standing position, and to 
perform balancing exercises as well as exercises 
activating the upper parts of the body using the 
multimedia program. The multimedia program 
also effectively supports cognitive processes dur-
ing physical and mental exercises. ActivLife is an 
innovative device which, through movements 
of the body, uses the patient’s interactions with 
games to measure mobility and improve overall 
physical fitness. 

This modern technology can change the lifestyle 
of the older adults from sedentary to more active. 
The software contains exercise modules (cogni-
tive, memory, logical thinking, coordination, gen-
eral improvement) with varying degrees of diffi-
culty. A simple operating system, remote control 
for changing programs, control system, possibility 
to use additional accessories–all this allows to use 
the device at home. ActivLife can be effectively 
used in intervention programs to reduce the risk 
of falling among older adults. Therefore, the aim 
of this study was an analysis of balance training 
efficiency with the use of the innovative ActivLife 
device in people over 60 years of age (retrieved 
April 25, 2017 from http://www.activlife.eu)

Methods
Participants
The study covered a group of 14 women over 65 
years of age, reporting problems with maintain-
ing balance, tripping or falling. The women did 
not participate in organized fitness activities. The 
study was randomly divided into two groups–an 
experimental group (7 people) and a control 
group (7 people). The women provided their 
written consent for participation in the study. The 
characteristics of the groups are shown in Table 1.

Measures
Prior to the program, both groups were tested 
in terms of fitness. Baropodometric platform 
measurements were also performed. The meas-
urements were repeated in both groups after 4 
weeks. The studies involved fitness attempts, 
consisting of the Fullerton Functional Fitness 
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Test. 6 fitness attempts were carried out30:
(i) Chair stand (assessment of muscle strength of 
the lower limbs; number of repetitions);
(ii) Two-minute Step Test (assessment of strength; 
number of RL-LL cycles);
(iii) Up and Go (assessment of agility and dy-
namic balance, assessment of the risk of falling; 
walking time);
(iv) Back Scratch Test (assessment of mobility of 
the upper part of the body; cm);
(v) Chair sit-and-reach (assessment of the mobil-
ity of the lower spine; cm);
(vi) Arm Curl (assessment of muscle strength of 
the upper limbs; number of repetitions).

Postural stability measurements were car-
ried out with the use of the FreeMedSensor 
Medica (Italy) stable-metric platform with the 
FreeStepver software. 1.4.01. Two measuring 
protocols were performed while standing with 
bare feet for approximately 30 seconds: both 
with eyes open and closed while standing on 
both feet. For the purposes of analyses and 
comparison, path distance values of the foot-
print on the ground (COP), the path area ellipse 
size of the footprint on the ground (COP), as 
well as the range of maximum fluctuations were 
used. Three fitness attempts (Up and Go, Chair 
Stand, Two-minute step test) and three parame-
ters of balance measurements (indicated above) 
were selected as the most important aspects in 
the prevention of falls in the older adults.

Procedures
For 4 weeks, the experimental group partici-
pated in individual activities (exercises), fo-
cused on the prevention of falls. The physical 
activities were carried out with the use of the 
ActiveLife system (computer software-›Fitness› 
module and the stander) and the author’s pro-
gram of 14 exercises. The experimental group 
participated in a total of 8 training units (one 
unit lasted 35-40 minutes).

Statistical analyses
The Statistica 12 programme package was used 
to analyse the results. An analysis of Pearson’s 

simple correlation coefficients was performed 
(the results of selected fitness attempts and data 
obtained from the stabilometric platform), as 
well as an analysis of the ANOVA variance for 
repeated measurements before and after body-
balance training. The significance level p <0.05 
was considered to be statistically significant.

Results
The study covered a group of 14 women living 
in a large city, professionally inactive (retired). 
Detailed characteristics of the experimental and 
control groups are shown in Table 1 (below). 

Three fitness attempts were carried out in the 
groups to examine the aspects which are mostly 
related to falls and tripping. The average results of 
the selected fitness attempts and measurements 
on the balance platform in the experimental and 
control groups have been summarized in Table 2. 
There were no statistically significant differences 
between the measurements carried out before 
and after the 4-week period of exercise. The range 
of maximum fluctuations increased (p <0.05), in 
body stability measurements on the stabilometric 
platform with eyes kept closed, whereas the path 
length and the field drawn by that path (ellipse 
area) did not differ significantly between meas-
urements with eyes open and closed.

After analysis of both measurements of fitness 
attempts, a correlation between the individual 
results in the studied groups can be observed. 
In the experimental group, one recorded a 
positive correlation (r=0.769) between the re-
sults of attempting the “Two-minute step test” 
and the “Chair Stand” (r=0.850 in the control 
group). In addition, the experimental group ex-
perienced a significantly negative correlation 
(r= -0.838) between the results of attempting 
the “Up-and-Go” and the “Chair Stand” (a neg-
ative correlation r= -0.856 in the control group). 
During analysis of the results of the studies re-
lated to balance and selected fitness attempts, 
relationships between individual parameters 
can be observed. Table 3 presents the correla-
tion coefficient values (r).

’ 
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Body stability values expressed by the length of 
the footpath on the ground during stabilometric 
platform measurements correlate significantly 
with the fitness attempts related to the partici-
pants’ mobility, i.e. the ‘Two-minute step test’, 

‘Chair sit and reach’ and ‘Up and Go’. 

Discussion and conclusions
Regular physical activity plays a big role in every 
stage of ontogenesis. However, until recently, the 
problem of health behaviour of the older adults had 
not been analysed often in the past years. System-
atic physical activity should be included in the lives 
of older adults. Unfortunately, their daily activities 
during the day are not sufficient to meet the WHO 
recommendations on the required minimum and to 
meet the proper fitness levels31. That is why spe-
cialized programs are needed to properly impact 
on the key parameters such as muscle strength or 
dynamic balance, as well as cognitive factors. The 
study participants did not undertake other organ-
ized forms of activities mainly due to health reasons.

In fact, every motor activity is associated with the 
displacement of the centre of gravity in relation 
to its optimal position. Every complex movement 
(climbing on toes and movements of the lower 
limbs, head, quads) will cause destabilization of 
body posture to various extents32. It must be not-
ed that the older adults have a limited range and 
speed of movement. As the body ages, muscle 
weight and strength decreases. With a decrease 
in muscle strength, the body must be kept in bal-
ance, and this is expressed by an increase in the 
speed of movement of the centre of gravity (reac-
tion point of the substrate reaction force)33 and its 
total path in a standing position in two planes-
frontal and sagittal32. 

Taking into account all activities undertaken by 
the older adults, more and more attention is paid 
to strength training. According to Granach et al., 
a combination of multi-tasking balance training 

which includes deliberate actions interrupting a 
person from maintaining a standing position as 
well as strength training, was the best method to 
reduce the risk of falls in seniors34.

One of the attempts discussed in the present 
study (gate shot defence or boxing attempt) was 
intended to precipitate the participant along with 
the correctly carried out task, however at the 
same time it was associated with the high speed 
at which the task was to be carried out. The ex-
perimental group subjected to monthly training 
gained better results in the Up and Go test. In the 
second group, despite an increase in the number 
of repetitions in the attempts to stand up from a 
chair, the results were worse in the Up and Go. 
The increased time may indicate more careful gait 
and a defensive strategy in the form of striving for 
a sense of security. In the study of Skalska and 
Gałaś, the longer time taken in this attempt in-
creased the risk of a fall by 4.5 times. This is espe-
cially justified in the case of the older adults diag-
nosed with osteoporosis35. A disturbed dynamic 
balance, weak reflexes and poorer spatial orienta-
tion translate into a much worse result36. However, 
with the increasing intensity of this phenomenon, 
unfavourable changes at the level of functional ef-
ficiency may result, which in turn may lead to a 
fall and its consequences37, 38. On the other hand, 
Agmon M et al. intervened in terms of seven peo-
ple at 84 years of age39. The program based on 
Nintendo Wii Fit lasted 3 months, with a frequen-
cy of 3 times a week for the duration of 30 min. 
However, after 50 training sessions, gait speed 
measured with the Timed 4-Meter Walk test in-
creased. Considering the ‘Up on Go’, there was a 
significant negative correlation with the COP path 
length, which confirms the fact that a shorter du-
ration of the attempt results in fewer swings, and 
therefore increases control of stability, speed and 
gait, reducing the risk of a fall.

Taking into account the COP path length, no 
significant differences were found between the 
groups, especially in the studied group before 
and after intervention. Famuła et al. described the 
efficiency of the body’s regulation and stability in 
terms of their daily physical activity40. There were 
66 people undertaking low and medium exer-
cises. When assessing the COP path patch, there 
was greater sensitivity to the postural changes in 
seniors who were moderately active, however 
the changes were not statistically significant. It 
can therefore be concluded that only regular and 
correctly selected activity can bring the expected 
changes at a balance level.

Increased muscle strength is crucial for improve-
ment in the older adults, but in Poland there is 
greater focus on endurance and stretching exer-
cises. Unfortunately, there are no programs where 
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muscle strength is expanded33. The strength of 
the lower limb muscles is largely determined by 
improvement in functional tests. During the ex-
periment, the participants exercised in accord-
ance with the ActiveLife program, with an addi-
tion of a recommended set of balance exercises. 
At the end of the program, correlations between 
the first and second attempt to stand up from a 
chair were recorded. This attempt depends on the 
strength of the lower limb muscles, however in 
the 4th phase (stabilization phase), when the hip 
is straightened and the position is changed to a 
standing one, it is very important to keep postural 
stability41. Standing up from a chair and actually 
changing position from sitting to standing and 
vice versa is conditioned by a number of other 
factors, it is one of the most common activities 
of the day. It is also an activity which influences 
speed increase and balance while walking. In 
the presented study, there was no significant cor-
relation between this sample and the COP path 
length which may indicate that the program is not 
long or intensive enough. At the same time, there 
was a significant negative correlation observed 
between the ‘Two-minute step‘ and the ‘Chair sit 
and reach‘ (right and left leg) which also confirms 
the fact that strength improvement, as well as 
flexibility of the lower body parts, have an effect 
on increasing postural stability in the older adults. 

Cognitive functions also play a very important 
role. The older adults are afraid to undertake ac-
tivities of advanced difficulty, especially when it 
comes to those that require sudden decisions or 
changes of the previously learned programs. A 
major problem for the older adults seems to be 
the need to perform under pressure of time or 
such which are difficult to perform due to visual 
or auditory impairment, or as a result of a sudden 
change in external factors (e.g. of road surface)42. 
This was the main reason for falls in the case of 
the participants of the study. Decreased cognitive 
functions in the older adults may impair the com-
pensation of gait and balance43. There is a great 
deal of attention paid towards regulating gait. Per-
forming an additional task during gait may reduce 
its speed or decrease the performed cognitive 
task. Results of numerous studies confirm that 
the addition of a second cognitive task made gait 
difficult for both those who fell and those who 
did not44-46. In the presented study, it may also 
be observed that in people with a lower centre 
of gravity swings during the dynamic balance at-
tempt, a shorter duration of all tasks in ActiveLife 
was observed during each training session.

Therefore, the use of various additional tasks in the 
program during the exercise will provide opportu-
nities for improving postural stability in the older 
adults, as well as increase walking speed which will 

ultimately have an effect on reducing the risk of falls.

In the study, it was also observed that people who 
had already fallen in their lives achieved signifi-
cantly worse results in terms of functional efficien-
cy compared to those who had never had such 
an experience11. Melzer et al observed that seniors 
with advanced stability deficits who had previous-
ly experienced a fall had an increase in the scales 
of the centre of gravity swings on the supporting 
plane in a standing position with joined feet47.

There is a correlation between the ‘Two-minute 
test’ and the ‘Chair stand test’, as well as between 
the ‘Up and Go’ and the ‘Chair stand test’. It 
shows a tendency for changes in other param-
eters during extended program duration. 

More and more analyses of various programs aimed 
at improving functional efficiency are emerging in 
literature to minimize the risk of falls. These pro-
grams apply appropriately selected physical ex-
ercises aimed at improvement in the older adults. 
However, a growing number of people are joining 
computer programs and physical exercises29.  

The results of the study indicate that there is a con-
nection between the combination of balance-ori-
ented physical exercises combined with modern 
motion-activated multimedia programs; however, 
attention should be paid to strength exercises. In ad-
dition, it seems necessary to separate appropriately 
selected exercises aiming at balancing from the Ac-
tivLife program to verify the strength of one stimulus.

Considering the constantly growing number of 
older adults, it is necessary to develop different 
solutions and to implement adjusted programs us-
ing specialized tools to minimize the risk of their 
falls. The programs should mainly be directed at 
increasing muscle strength, improving body bal-
ance and coordination. Modern methods allow to 
individually select a program for fall prevention. 
All types of programs which use gamification may 
be a great way to prevent falls or help with the re-
habilitation process due to a complication caused 
by falling, as well as be an important motivator in 
the improvement process.

Limitation of the study
Although the research has reached its targets, 
there were some unavoidable limitations. First, 
it was conducted on a small-sized population. 
Therefore, in order to generalize the results for 
larger groups, the study should have involved 
more participants. Secondly, due to the time limit, 
the experimental group participated in individual 
activities (exercises) for a period of only 4 weeks. 
Future research should last a longer amount of 
time, e.g. 12 weeks. 
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