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BENETOS (France), FATI NOURHASHEMI (France), CHRISTIAN SWINE (Belgium), and GUILLAUME SACCO 
(France)  ISSUE  The mission of the International Association of Gerontology and Geriatrics 
(IAGG) is to promote the highest levels of achievement in gerontological research and training 
worldwide, and to interact with other international, intergovernmental and nongovernmental 
organizations in the promotion of gerontological interests. The Association pursues these activi-
ties with a view to enhancing the highest quality of life and wellbeing for all people as they ex-
perience aging at an individual and a societal level. Frailty is more prevalent after the age of 80 
and thus its impact are increasingly felt due to the general aging of the population. A number of 
new technological options are now available to increase quality of life for frail persons and to 
diminish the burden of care for them.  CONTENT This symposium intends to give an overview of 
the options and efficacy of introducing new technologies in gerontological and geriatric research 
and care of frailty.   STRUCTURE  First, Professor Benetos will present the geriatric syndrome of 
frailty, its complications and how to approach early detection of frail subjects. Second, Professor 
Nourashemi will introduce the audience to suitable technologies that have become available 
recently.  Next, Professor Swine will view the subject from a biological angle. Last, Doctor Sacco 
will show how the use of assistive technologies could improve the objective and standardized 
assessment of instrumental activities of daily living (IADL). There will be an opportunity for a 
general discussion after each speaker.  CONCLUSION   We hope to put the spotlight on the is-
sue of frailty and stimulate cooperation of gerontologists, geriatricians and designers and re-
searchers in technology. 
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A. BENETOS. Frailty: A major challenge for the management of aging people. Gerontechnology 
2012;11(2):215; doi:10.4017/gt.2012.11.02.788.00  Purpose  Frailty is a clinical situation character-
ized by decreased physiological reserve capacities, leading to an impaired response to stress1. 
Frailty depends on co-morbidities as well as psychological, social, economic and behavioral 
factors. Prevalence of frailty increases in the elderly especially after the age of 80, but age itself 
does not explain this syndrome. Frail persons are at high risk of overall mortality, loss of func-
tional autonomy, falls, hospitalization and admission to an institution. Identification of the 
mechanisms of frailty and detection of people with frailty can reduce or delay its consequences.  
Method  In recent years several approaches have been proposed to detect frail persons. Among 
them the Fried criteria2 : persons with three out of the following five criteria– weight loss, ex-
haustion, weakness, slow walking speed, diminished physical activity– are considered frail. 
More recently, several other criteria including psychological and social factors as well as bio-
logical parameters have been added in order to better identify the frailty syndrome3.  Results & 
Discussion  Widespread use of such criteria could contribute to the better management of frailty 
and its consequences. 
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A. PIAU, P. RUMEAU, F. NOURHASHÉMI. Frailty and new technologies. Gerontechnology 
2012;11(2):216; doi:10.4017/gt.2012.11.02.786.00  Purpose  Frailty syndrome is one of the greatest 
gerontological challenges faced by modern societies with aging populations. Because most frail 
people would rather stay at home than move to an assisted-living facility, prevention of age-
related disabilities is a priority. To meet this goal we need alternative ways to monitor and sup-
port frail people to live independently and safely at home. Technologies have the potential to do 
so. For example, telecare systems could have a role in providing early warning of deteriorating 
health1. It is also a potentially broad commercial market, but access seems difficult because of 
certain barriers such as the technologies’ complexity, costs, lack of evaluation, low acceptance, 
ethical issues, inadequate comprehension of user needs, etc. Experts and other lead players 
agree that lack of clarity as to who will pay for such interventions is a big hurdle2.  Method  We 
conducted extensive research on technologies for maintaining independence of frail elderly at 
home. We examined the potential effects of technologies in term of benefits to individuals rather 
than system benefits which are more dependent on context of deployment. We excluded low-
technology devices, unspecific technologies such as sensory orthotic devices, technologies for 
housekeeping, safety technologies and domotics, interventional systems as cognitive simulation 
systems or chronic disease management.  Results & Discussion We identified several publica-
tions on the elderly and social isolation (visiophonic communication, affective orthotic devices, 
personal emergency response systems), autonomy loss (technologies for activities of daily living), 
cognitive disorders at home (cognitive orthesis, wander and run-away management systems, 
telemonitoring), etc. Very few publications were specifically devoted to the frail elderly and few 
studies even included frail people. Research is dominated by systems for monitoring medical 
symptoms and using technologies for preventing disability is less common. Marziali et al.3 
showed that only 1% of the home health-care programmes studied self-help objectives. There is 
a lack of population description, of standardized frailty assessment, and also a lack of consensus 
on technology definitions: assistive technologies, telemonitoring and telecare, smart home and 
health smart homes, and so on1. Current evidence is increasingly based on a medical model but 
does not meet corresponding  clinical evaluation standards. There is a need to study real people 
in real-world settings4 and to apply standardized evaluation methods. However, randomised 
control trials are difficult to conduct for health technologies because of their complexity and the 
importance of the context into which they are deployed. This could mean a more adaptive, itera-
tive, and pragmatic approach is more suitable. To conclude, the use of new technology by eld-
erly people to continue living at home is feasible. Despite barriers, many older people already 
benefit from new technologies and the number of people aged 65+ who are using the internet is 
rising rapidly5. Elderly people will use technology if they feel the system benefits them. 
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C. SWINE. Frailty: A biological syndrome, contribution of new technologies. Gerontechnology 
2012;11(2):217; doi:10.4017/gt.2012.11.02.785.00  Purpose   To analyze the biological, inflammatory, 
immunological, and transcriptomic correlates of frailty in acute conditions and at recovery, in order 
to better understand the underlying mechanisms of frailty and to identify related biomarkers able to 
anticipate further decline in functional health in hospitalized older adults. Method  Patients aged 
>75 years admitted for hip fracture, acute heart failure, or infection (n=118) were recruited. Func-
tional decline was defined as decrease of one point in ADL-scale (0-6) between pre-admission and 
3-months post-discharge status. The following parameters were analyzed on hospital admission: 
blood cytokines, insulin-like growth factor 1 (IGF-1), thymic function by sjTREC and DJβ•TREC 
measurement; multiplex cytokine assay after polyclonal stimulation of peripheral blood mononucle-
ar cells (PBMC); phenotype profiling and replicative senescence by quantitative telomere PCR. For 
the analysis of the transcriptomic correlates, the abundance of a preselection of transcripts involved 
in inflammation, immunosenescence and stress response was compared between PBMC of healthy 
aged probands and the patients in acute phase of heart failure and at recovery. Therefore, a low-
density DNA-array ‘on-demand’ able to detect 135 different transcript species (Eppendorf, Germany) 
involved in immunosenescence, and more specifically focusing the T-cell compartment, inflamma-
tion and oxidative stress, was used. The performance of biological parameters (IL6, IGF1) was also 
compared or associated with a clinical score (SHERPA) predicting functional decline in these pa-
tients. Results & Discussion   Three months after discharge, functional decline (FD) occurred in 46 
patients. In univariate analyses, patients with functional decline showed a significant decrease of T-
cell proliferation (sj/DJbêta TREC ratio), TNFalpha/IL-4 ratio and CD8+CD28+ T-cell count. In a lo-
gistic regression model where age, admission diagnosis, and comorbidity were identified as con-
founding factors for FD, only telomere length of PBMC on admission was significantly associated 
with later FD (p=0.013). For the prediction of FD, Interleukin-6 (IL-6) and IGF1 were selected as 
candidates for the study since their levels were significantly different between decliners and non-
decliners. We then compared the discrimination and calibration of the clinical score SHERPA on its 
own, with a model including SHERPA, Il-6, and IGF-1 (SHERPA +). The ROC curve [95%CI] for FD 
prediction was 0.79 [0.69-0.86] for SHERPA+ compared to 0.73 [0.63-0.81] for pure clinical 
SHERPA (p=0.14). In addition, SHERPA+ was better calibrated, as the predicted risk of FD within 
subgroups better matched the proportion who actually had FD (Brier score=0.185). Regarding the 
transcriptomic analyses, this study identified 22 transcripts differentially abundant in acute phase of 
heart failure in geriatric patients versus healthy aged subjects. Transcripts involved in inflammation, 
like TNFRSF1A, IL1R2 or IL10RB, and oxidative stress, like HMOX1 and PRDX6, were more abun-
dant. Those associated with T-cell functions, like CD28, CD69 and LCK, were less abundant. The 
results were compared to two other major acute geriatric issues: infectious diseases and hip fracture1. 
In acute phase, compared to healthy aged subjects, the abundance of 15/22 transcripts was also 
altered in both geriatric infectious diseases and hip fracture, 3/22 also altered in geriatric infectious 
diseases or hip fracture and 3/22 (FAS, ILR4 and SRI) only in geriatric heart failure. In acutely ill frail 
older patients, decreased telomere length in PBMC on admission is associated with FD three months 
after hospital discharge, independent of age, admission diagnosis and comorbidity. Telomere short-
ening is a marker of replicative senescence. Decreased telomere length may reflect a loss of adaptive 
response that leads to failure to maintain functional homeostasis during an acute health event. Tran-
scripts specific for inflammation and oxidative stress were more abundant in acute stress in these 
patients, and other potential pathways of frailty on the genomic level have also been identified.  
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G. SACCO, V. JOUMIER, A. DERREUMAUX, J.H. LEE, J. PIANO, N. BORDONE, A. KONIG, B. TEBOUL, E. 
MULIN, R. DAVID, O. GUERIN, F. BREMOND, P. ROBERT. Assistive technologies for the assessment of 
instrumental activities of daily living in pre demential Alzheimer’s disease. Gerontechnology 
2012;11(2):218; doi:10.4017/gt.2012.11.02.656.00  Purpose  The diagnosis of Alzheimer's disease 
(AD) at the pre-dementia stage is currently a major issue1 and requires objective clinical markers 
to detect early cognitive, behavioural, and functional impairments2. However no objective be-
havioural or functional standardised evaluation is currently available. In this context the use of 
assistive technologies could improve the objective and standardised assessment of instrumental 
activities of daily living (IADL) 3,4. The aim of this study is to propose an assessment of IADL using 
a video monitoring system in order to differentiate healthy elderly subjects from subjects with 
mild cognitive impairment (MCI).  Method  The experimental protocol comprises three phases: 
an initial medical consultation, an ecological assessment (EA), and a cognitive and behavioural 
assessment. During the EA, participants are asked to carry out 11 IADL (call a taxi, organise pre-
scribed drugs and put them in a pill box, write a check, make tea, write a shopping list for lunch, 
etc...) in an experimentation room equipped with common objects of everyday life and with two 
video cameras. IADL have to be achieved in a logical order respecting four temporal execution 
constraints (planning) for a maximum duration of 15 minutes. Assessment criteria selected and 
collected after viewing the videos (blinded to diagnosis) are: total time spent in the room, num-
ber of omitted IADL, number of properly carried out IADL (i.e. number of activities performed 
and correctly achieved / the number of activities performed), ability to successfully organize 
IADL in respect with the initial instructions.  Results & Discussion  To date, 20 participants were 
recruited (healthy elderly participants: n=8, age=69.8±4.7 years, MMSE=29±0.8, IADL-
E=9.6±1.5), (MCI: n=12, age=75.5±6.4, MMSE=26.0±2.5, IADL-E=10.0±2.5). Preliminary results 
show a significant difference (p=0.012) between the two subgroups on the video endpoint (the 
number of activities performed and correctly achieved / the number of activities performed). In-
ter-group differences (control vs. MCI) for the classical rating-scale of IADL-E were not found. 
Our preliminary results show that assistive technologies using video monitoring techniques seem 
to be more sensitive than current clinical tools (IADL-E scale) to differentiate healthy elderly from 
MCI-subjects. These results should be confirmed on a larger sample and be extended to a multi-
center procedure. In the future, these assistive technologies could be implemented as part of the 
diagnostic toolbox for the pre-dementia stage of Alzheimer’s disease. 
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