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Abstract 
This paper presents a general overview of the CITA GO-

ON study, a controlled and randomized trial aimed to 
demonstrate the efficacy and cost-effectiveness of a 2 years 
multi-modal intervention to control risk factors and change 
lifestyles in cognitively frail people at increased risk of 
dementia. In this framework, the applicability of a virtual 
agent to increase adherence and effectiveness (the “Go-ON 
digital coach”) will be explored. 

The multidisciplinary nature of the study brings together 7 
partners including non-profit organizations, universities, 
technological centers and companies. 

Index Terms: Cognitive impairment, Dementia, Alzheimer’s 
disease, prevention, Healthy aging, Multidomain intervention, 
Randomized trial, Virtual agent, Human-machine interaction, 
Spoken dialogue systems. 

1. Introduction 
The general guidelines of the Spanish National Strategy for 
demographic challenge, (Council of Ministers 29 March 2019) 
declare the progressive aging of the population as one of the 
three major challenges of the demographic change. 

The proportion of people over the age of 65 in Spain is 
expected to rise from 19.6% in 2020 to 30.1% by 2050. 
Unfortunately, life expectancy achievements (80.01 in males 
and 85.44 in women in 2020) have not been accompanied by 
an increase in "disability-free" life expectancy (68.0 in males 
and 68.0 in women in 2018) . Thus, the number of disabled 1

and dependent people will increase massively over the next 
two or three decades. Therefore, there is an urgent need to 
implement effective measures in the field of active and healthy 
prevention and aging. Otherwise, this change in population 
age will result in a marked increase in the number of 
dependents whose care and care needs seriously threaten the 
sustainability of the welfare state. Alongside osteo-muscular 
and cardio-respiratory processes, diseases that cause dementia, 
such as Alzheimer's, are the main causes of disability and 
dependence in older people. In Spain, the number of people 
with dementia is expected to significantly rise from 850,000 in 
2020 to about 2 million in 2050 (3.99% of the total 
population). Caring for a person with dementia involves more 
than one family member, one of whom (usually a woman) 
quits her job. Preventing dementia will significantly reduce 
the dependency rate of retired persons/not active people. 

This new era of personalized and preventive medicine has 
changed the way we face dementia. The concept of healthy 
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aging should emphasize that brain health, cognition and 
behaviour are fundamental determinants of people's quality of 
life. The possibility of early detecting people at risk and 
diagnosing pre-clinical phases, states of frailty and the early 
stages have oriented the efforts of the medical and scientific 
community to the development of intervention strategies for 
the prevention of dementia dependence. 

In the specific case of Alzheimer's disease numerous 
pharmacological trials have failed to modify the course of the 
disease. Dependency has not been delayed. New approaches 
are needed in the context of primary and secondary 
prevention. 

The pathophysiology of dementia is multifactorial and 
complex. The clinical expression of specific etiopathogenesis 
such as Alzheimer’s or vascular dementia, changes depending 
on how different molecular and cellular mechanisms, risk 
factors, and risk and protection conditions of very 
heterogeneous nature (vascular, genetic, metabolic, 
inflammatory, social and personal) converge in the same brain. 
Preventive strategies should have a multi-factorial approach. 
The FINGER (Finnish Geriatric Intervention Study to Prevent 
Cognitive Impairment and Disability) of the Karolinska 
Institute demonstrated how a multidomain intervention of risk 
factor control and enhancing of protective factors reduces the 
incidence of cognitive decline in people at high risk of 
dementia [1]. 

In 2018 CITA-alzhéimer launched the pilot study GOIZ 
ZAINDU [2, 3] and managed to adapt the FINGER 
methodology to the Basque population. In collaboration with 
Osakidetza and the City Council of Beasain, CITA-alzhéimer 
harmonized the Basque health, cultural and social 
environment and demonstrated a high level of acceptance and 
participation by users and professionals and a degree of 
adherence to the study similar to FINGER.  

CITA GO-ON (ClinicalTrials.gov No. NCT04840030) is an 
on-going study that expands and modernizes the FINGER 
study's proposal to replicate its results in preventing cognitive 
decline in people at cognitively fragile risk. It is focused on 
the person and their empowerment and proposes a 
multidisciplinary approach to health and education in a 
personal and social context. It adds intervention on emotional 
aspects and adverse social situations as an essential ingredient 
of prevention. It incorporates the digital approach as an 
intervention tool that guarantees accessibility, adherence and 
widespread and equitable application facing the problem of 
the digital divide associated with age and gender. It adds an 
intergenerational dimension of mutual solidarity between the 
elderly and young to build a society that addresses its 
challenges in a responsible manner. It includes the application 
of big data analysis and artificial intelligence techniques. It 
explores a virtual agent as a coaching and personal assistance 
tool. It will result in an affordable, cost-effective, transferable 
service product that, on the one hand, will feed with proven 
data new policies and strategies to alleviate the social and 
economic costs of aging and provide solutions to the challenge 
of achieving the sustainability of the welfare state. On the 
other hand, it will have a potential impact on the silver 
economy of sectors such as leisure, food, information and 

communication technologies, home automation, hospitality, 
culture or sport. 

2. CONSORTIUM 
The CITA GO-ON consortium is a multidisciplinary, 
collaborative team of 7 partners with proven experience in the 
different areas of which it is composed. 

• CITA-alzhéimer Foundation, Spain (coordinator, non-
profit). 

• University of the Basque Country, Spain (academic) 
• Public University of Navarre UPNA, Spain (academic). 
• Basque Culinary Center (BCCInn), Spain (technological 

center). 
• Biodonostia Health Research Institute, Spain (non-

profit). 
• Achucarro Basque Center for Neuroscience, Spain (non-

profit) 
• Argi Ventures S.L., Spain (company) 

3. Methods 
The targeted population of this efficacy trial of a 2-year 

multi-modal intervention are 1.000 people over 60 years at 
high risk of dementia but with no significant cognitive decline 
that could interfere in their daily living activities.  

After the baseline visit, participants will be randomly 
assigned to the standard health advice control group (SHA, 
control) or the multimodal intervention group (MM-Int) on 
vascular risk, cognitive/physical activity, diet, psychosocial 
engagement, drug misuse. Random assignment will follow a 
proportion of 1:1 and will be based on age, sex and cognitive 
status (with or without mild congnitive impairment). 

Study participants in both the SHA-control and MM-Int 
groups will receive follow-up efficacy assessments three times 
during the study at the baseline visit, 12-month visit, and 24-
month visit.  

Together with the programmed efficacy follow-up visits at 
12 and 24 months, participants in the MM-Int group will 
receive study follow-up visits which will be conducted every 4 
months by the core-research team. 

4. Speech Technologies in CITA GO-ON 
The project also incorporates the digital approach as an 

intervention tool that guarantees accessibility, adherence, and 
widespread and equitable application facing the problem of 
the digital divide associated with age and gender. In this 
framework, CITA GO-ON explores a virtual agent as a 
coaching and personal assistance tool. To this end, we are 
considering the conclusions of the EMPATHIC project aimed 
to design a Virtual Coach to improve the independent years of 
elderly people [4] [5] [6]. The CITA GO-ON consists of the 
classical modules of a Spoken Dialogue System, i.e. an ASR, a 
NLU, a DM, a NLG, a Virtual agent , and a TTS  integrated 1 2

into a robust platform able to deal with 500 users who do not 
always have access to a high speed internet connection. The 
ongoing work includes the planning and development of two 
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different scenarios: motivational and engaging dialogues on 
the one hand and dialogues aimed at getting health and 
behavioral data on the other hand. Both scenarios have to 
implement different dialogue policies. Finally, the project has 
also to tailor the NLU to the Spanish spoken by the elderly 
population leaving in Gipuzkoa. 

Figure 1 shows a screenshot of an interaction between a 
user at the upper left corner of the screen and the Virtual 
Agent. Subtitles are aimed at support elderly people with some 
hearing impairments. 

Figure 1: Interaction of the user at the upper left corner on the 
screen and the virtual agent.  
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