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M. GÖVERCIN (Convener). Developing new assistive technologies for older adults. Gerontech-
nology 2012;11(2):228; doi:10.4017/gt.2012.11.02.100.00  Participants:  M. GÖVERCIN, Y. KÖLTZSCH, 
S. WEGEL, J. KISELEV (all from Germany).  ISSUE  Aging leads to a declining ability to handle activi-
ties of daily living (ADL) and independence1. Furthermore, decreased activity levels are associ-
ated with higher incidence of chronic diseases2.There is proof that regular exercise can slow 
down or even reverse this trend3-5. However, the higher the age, the lower the proportion of 
those who stay active3. Assistive technologies have a great potential to help older people stay 
active. To meet the special needs of this target group, those technologies have to be tailored spe-
cifically6-8.  CONTENT  In this symposium, recent developments of different assistive technolo-
gies for elderly people in ongoing projects of the Geriatrics Research Group (Charité, Berlin) are 
presented in four sessions on ambient technologies for the assessment of mobility and the risk of 
falling of elderly people and sensor-based training systems for prevention and rehabilitation.  
STRUCTURE  In the first presentation, a ‘feedback-oriented rehabilitation trainer’ (FORT) is por-
trayed. In a randomized controlled trial, 78 patients with hip replacement were recruited into 
three groups to demonstrate the usability and effectiveness of FORT. First results are demon-
strated. A computer-based training system is discussed in the second presentation. Through a 
combination of ambient and inertial sensors, specific exercises can be surveyed and feedback 
can be given. The presentation exhibits the concept, development, and evaluation process of an 
interactive trainer. In the third presentation, a validation study for a sensor-based assessment tool 
for falls’ detection is presented. A total of 50 people aged 55+ completed a test battery with the 
sensor system and were re-evaluated after six months. Additionally, all patients were contacted 
on a monthly basis over a period of twelve months for occurring falls. A correlation between falls 
and the stair-climbing speed of the participants could be shown. Finally, the fourth presentation 
demonstrates a sensor-integrated chair capable of gait assessment in a home-based environment. 
The session gives an insight into the layout of the chair and a validation study protocol.  
CONCLUSION  The symposium will present recent concepts and developments of ambient and 
rehabilitative assistive technologies for older people. Both advancements and barriers are dem-
onstrated. Further refinements of developmental strategies are needed and should be discussed.  
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M. GÖVERCIN, A. RATZINGER, E. STEINHAGEN-THIESSEN. Feedback-mediated Orthopedic Training 
efficiency (FORT): A randomized controlled trial. Gerontechnology 2012;11(2):229; 
doi:10.4017/gt.2012.11.02.013.00  Purpose  Hip fracture and hip prosthesis are important reasons for 
morbidity and mortality among elderly people1. Prolonged confinement to bed, time spent in a 
hospital and immobility can be avoided by early physiotherapy treatment2,3. Patient compliance 
increases, if exercises for a self-therapy program are discussed and reviewed with the patient 
inside the physiotherapy treatment4. Within the context of the demographic change, the number 
of hip fractures among the elderly is expected to increase. The situation of an aging population 
has to be considered against the question of feasibility and viability of existing rehabilitation 
concepts5. New innovative technologies, which help to improve patient compliance in a cost-
efficient way, will gain in importance in the future. Among these technologies are rehabilitation 
products and health care technologies.  Method  Over the course of six months, the Geriatrics 
Research Group of the Charité -Universitätsmedizin Berlin investigated in a prospective, ran-
domized, controlled, multicentered study the functionality and efficiency of the orthopedic 
trainer of Philips Research versus a conventional, paper-based self-therapy. The study was three-
pronged and consisted of an intervention-group with intensive self-therapy, a second interven-
tion-group for self-therapy with the orthopedic trainer and a control-group with conventional 
paper-based self-therapy.  Results & Discussion  Preliminary results demonstrate that elderly pa-
tients show a very high acceptance for the orthopedic trainer. Further outcomes regarding the 
effectiveness and cost efficiency are expected by mid-2011. 
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J. KISELEV, M. GÖVERCIN, M. JOHN, B. HENNIG, M. HAESNER, E. STEINHAGEN-THIESSEN. An automated 
training system for home-based rehabilitation of the elderly. Gerontechnology 2012;11(2):229-
230; doi:10.4017/gt.2012.11.02.198.00  Purpose  About a third of the people age 65 and older falls 
once per year1,2, 15 percent more often2. In a recent prospective study examining the risk factors 
in a very old home-dwelling population of 85 years and older during an 11-month period, half of 
the participants has fallen at least once, many of them multiple times3. The consequences are se-
rious. Falls are responsible for over 90percent of all fractures of the femoral neck and 50 percent 
of all spinal fractures4. This leads to an obvious demand for adequate preventive therapeutic strat-
egies. In several systematical Reviews5-7, the suitability of different therapeutic strategies in reduc-
ing the fall risk of older people could be demonstrated. However, continuous exercising is essen-
tial to avoid functional capacity to decline again6. Unfortunately, training continuity is a prob-
lematic issue. Although improvements of functional abilities can be achieved with supervised 
training8, continuous supervised training is financially not feasible. Additionally, home-based 
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therapy seems to be more effective in the long run8,9. Such exercise programs need to be super-
vised in order to be effective10. Since there is some evidence that telemedical approaches are suit-
able for such a supervision11, an interactive training system for telemedically supervised training 
was developed.  Method  The ‘Interactive Trainer’ consists of a computer system, ambient and 
inertial sensors and a dialogue system for controlling the computer as well as motivating the user 
while exercising. Movements during exercises are measured by the sensor system and analyzed 
by custom-made software. On the basis of this analysis, a visual, auditory and tactile feedback for 
correction of the movements is generated. A ‘knowledge-of-results’-approach and a serious-game 
based setting aim to improve the user’s motivation to exercise regularly. Results & Discussion  
The presentation illustrates the concept and different parts of the Interactive Trainer. A pilot-study 
randomized control trail (RCT), starting in March 2012, will test the usability of the Interactive 
Trainer in a home setting of 50 older people. The RCT consists of 4 study arms with two groups 
(older people at risk of falling or stroke patients) each being randomized into an intervention and 
a control group) to allow first insights into the effectiveness of the system. 
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Y. KÖLTZSCH, M. GÖVERCIN, J. SPEHR, M. GIETZELT, M. MARSCHOLLEK. Identification of sensor-based 
parameters that predict falls of older people. Gerontechnology 2012;11(2):230-231; 
doi:10.4017/gt.2012.11.02.199.00  Purpose  Falls strongly affect the independence of older people1. 
Thirty percent of people over 65 fall at least once a year and this rises to more than 50% for 
people over 802. Falls can lead to moderate injuries, such as bruises or abrasions, or to more 
serious consequences, such as fractures or even death3,4. There is therefore an increasing need 
for a home-based system to assist therapists in assessing the fall risk with simple and objective 
methods. Against this background the Geriatrics Research Group (Charité Berlin) carried out a 
study with the aim of developing a technology-based detection system for individual fall risk 
using optical and acceleration sensors.  Method  The study was prospectively designed and con-
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ducted at a single centre, with 50 participants older than 55 over a twelve-month period. Within 
this study the participants performed selected geriatric assessments (TUG5, Tinetti6, Stratify7, 
Barthel-Index8, MMSE9) and different exercises (4x7m gait track, stair climbing) which were cap-
tured simultaneously via optical and acceleration sensors. In addition, activity levels and fall risk 
assessment were recorded with questionnaires; actual falls and their causes were noted. During 
the study period two main visits were conducted during which the geriatric assessments were 
performed - the first at the beginning of the study; the second six month later. In addition, tele-
phone interviews were held in order to record falls of the participants during the study.  Results 
& Discussion  Of the 50 study participants, 30% were male and 70% female, with a mean age of 
72.8 years. To date, 32 falls have been documented, 19.2% led to minor injuries and 7.7% re-
sulted in a fracture. The analysis of the results revealed no obvious correlation between the inci-
dent rate of falls and predicted sensor-based gait parameters for the gait track. Moreover, none of 
the clinical fall assessments described in medical literature appear to be applicable for fall pre-
diction. However, the exploratory data analysis suggested a new sensor-based assessment 
scheme, which is based upon the subject’s ability to climb stairs. With algorithms for a short-, 
medium- and long-term prognosis it was possible to differentiate between fallers and non-fallers 
with a correct classification rate of up to 92.1%. In light of the initial results, the study will be 
continued for another two years to strengthen the findings with longer-term data. 
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S. WEGEL, J. KISELEV, M. GÖVERCIN, T. FRENKEN. Determination of mobility and risk of falls in old 
age: Automated ‘Up & Go’ assessment. Gerontechnology 2012;11(2):231-232; 
doi:10.4017/gt.2012.11.02.170.00  Purpose  Increasing age is accompanied by a reduction of strength 
and physical function1. Age and morbidity-related changes alone, or in combination with other 
factors (e.g. medication), lead to an increase in fall risk2 and significant health care costs3. The 
‘Timed Up & Go’ (TUG) test is a widespread assessment used for mobility testing4.  Method  Five 
patients (74-91 years old; 4 females, 1 male) in a residential care facility in Oldenburg, Ger-
many, were recruited for a pilot study.  The total time for TUG and its individual sequences (get-
ting up, turning around, going back, and sitting down) were recorded by sensors, stopwatch, and 
video-recordings analysis. Subsequently a single-center prospective cohort study was planned 
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involving 110 older people at risk of falling (TUG>15s). Automation of the TUG is effected by 
light barriers, force sensors, and a laser-range scanner built into a chair (Figure 1). While the light 
barrier at the back of the seat of the chair can detect the start and the end of the TUG, the force 
sensors built into the legs of the chair measure weight distribution during the stand-up and sit-
down periods of the TUG. The laser sensor is a class-I-sensor able to measure step length, step 
cadence, gait velocity, and distance walked.  All subjects are assessed with the automatic TUG-
chair and reference measurements are taken at baseline and again at 30 and 90 days. In addi-
tion, subjects are contacted every three months for a year after a fall occurrence. Detected falls 
are correlated with the sensor data for establishing diagnostic accuracy (sensitivity, specificity) of 
the TUG for the prediction of falls. As reference standard, a hand-stopped TUG, the Berg Bal-
ance Scale (BBS)5 and the GAITRite walkway system are used6. Results from the TUG and the 
reference measurements are compared by calculating a correlation coefficient and performing a 
regression analysis. The main difference between the pilot and the cohort study is the use of light 
barriers at the end of the three meter walk path.   Results & Discussion  The prospective cohort 
study is still underway.  Results from the pilot show that all methods with the exception of those 
based on the laser range scanner measurements, are highly precise. As a result we are expecting 
an objective and automated measurement of the TUG by the use of sensor technologies.  
References 
1. Buford TW, Lott DJ, Marzetti E, Wohlgemuth SE, Vandenborne K, Pahor M, Leeuwenburgh C, Manini 

TM. Age-related differences in lower extremity tissue compartments and associations with physical func-
tion in older adults. Expermintal Gerontology 2012;47(1):38-44; doi:10.1016/j.exger.2011.10.001   

2. Iinattiniemi S, Jokelainen J, Luukinen H. Falls risk among a very old home-dwelling population. Scandi-
navian Journal of Primary Health Care 2009;27(1):25-30; doi:10.1080/02813430802588683 

3. Davis JC, Robertson MC, Ashe MC, Liu-Ambrose T, Khan KM, Marra CA. International comparison of 
cost of falls in older adults living in the community: a systematic review. Osteoporosis International 
2010;21(8):1295-1306; doi:10.1007/s00198-009-1162-0  

4. Podsiadlo D, Richardson S. The timed “Up & Go”: a test of basic functional mobility for frail elderly 
persons. Journal of the American Geriatric Society 1991;39(2):142-148 

5. Berg KO, Maki BE, Williams JI, Holliday PJ, Wood-Dauphinee SL. Clinical and laboratory measures of 
postural balance in an elderly population. Archives of Physical Medicine and Rehabilitation 
1992;73(11):1073-1080 

6. Menz HB, Latt MD, Tiedemann A, Mun San Kwan M, Lord SR. Reliability of the GAITRite walkway sys-
tem for the quantification of temporo-spatial parameters of gait in young and older people. Gait & Pos-
ture 2004;20(1):20-25; doi:10.1016/S0966-6362(03)00068-7  

Keywords: timed up and go (TUG), aTUG, geriatric mobility assessment, sensor technology 
Affiliation: Forschungsgruppe Geriatrie, Berlin, Germany; E: sandra.wegel@charite 
Full paper: No 
 
 

 
Figure 1. aTUG-chair (Source: OFFIS) 
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