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FOLLOW.ME – a system dedicated to 
patients with cognitive impairment

Athena Cristina Ribigan1,2, Raluca Stefania Badea1, Octaviana Rusu1, 
Ovidiu Alexandru Bajenaru1,2, Florina Anca Antochi1

ABSTRACT
Objectives. Neurocognitive impairment represents a frequent pathology among elderly people and not only, in the 
last decades the major focus of global health research being patient’s safety. The aim of paper is to present a 
system designed for patients with all types of neurocognitive impairment that can improve the quality of life of not 
only the patients with major neurocognitive impairment but also of their relatives or informal caregivers. 
Materials and methods. During October 2016 – February 2017 we used a multi-structured approach consisting in 
questionnaires, interviews, focus groups and co-creation sessions with the targeted people (neurologist, patients, 
caregivers) to identify and defi ne the characteristics of the system to be developed. We analysed the answers of 
33 patients and informal caregivers and 27 neurologists from Romania, 29 informal caregivers and 52 formal 
caregivers from Belgium.
Results. Based on these data obtained, the technical partners participating in the project designed an application 
that could run on desktops, smartwatches, tablets and smartphones. The main features of this application are 
outdoor/indoor localization, guidance of the patient to a specific destination, assistance, notification, real time 
tracking and answering and it may help to quickly locate missing patients and to keep track of them in order to 
know if they leave or enter a given area (house, hospital, surroundings).
Conclusion. This monitoring system represents a new technology that patients, their relatives, caregivers and 
doctors can use in different environments to significantly increase the quality of life and also to avoid life-
threatening situations. 
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INTRODUCTION

Neurocognitive impairment is defi ned accord-
ing to DSM V, published by the American Society 
of Psychiatry in 2013, as a clinical syndrome char-
acterized by a signifi cant decline compared with an 
anterior level of performance which affects one or 
more domains of cognition. This decline should be 
reported by the patient, observed by a relative, car-
egiver or a physician and documented by standard-
ised neuropsychological tests or in the absence of 
such tests by other clinical methods that can be 
quantifi ed. It should be mentioned that cognitive 
decline interferes with the independence of daily 
living and it is not related to delirium or other men-
tal disorder (1).

The prevalence of neurocognitive impairment 
increases with age in an exponential manner. It 
doubles every fi ve years after the age of 65, being 
higher in female gender probably due to a higher 
life expectancy in this population, reaching 5-10% 
in females with the age above 65 years old (2).

Neurodegenerative cognitive impairment is cor-
related with age. The prevalence is about 20% in 
persons aged more than 85 years old. Of all types of 
neurocognitive impairment, Alzheimer’s disease 
(AD) is the most frequent one (3). Vascular neuro-
cognitive impairment is the second most common 
type of cognitive impairment after AD (4).

It is estimated that 36 million people are affect-
ed by neurocognitive impairment worldwide but 
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the number will almost double by 2030, reaching 
115 million by 2050 (5). 

As this pathology is more and more frequent 
among elderly people and not only, in the last dec-
ades the major focus of global health research was 
patient’s safety. The aim of this paper is to present 
a system designed for patients with all types of neu-
rocognitive impairment that can improve the quali-
ty of life of not only the patients with major neuro-
cognitive impairment but also of their relatives or 
informal caregivers.

MATERIALS AND METHODS

During the user needs and requirements analy-
sis, the scientifi c methodology concerning data col-
lection had a signifi cant role. In this stage it has 
been used a multi-structured approach consisting 
in: questionnaires, interviews with the targeted 
people (neurologists, patients, informal caregivers) 
and focus groups. The stage of collecting and ana-
lyzing user requirements is based on relevant infor-
mation and data collected from the Neurology De-
partment of the University Emergency Hospital 
Bucharest and from specialized centers for elderly 
care of Belgium - LiCaLab vzw Belgium, Wit-Gele 
Kruis Limburg (WGKL) vzw Belgium. We analyz-
ed the answers of 33 patients and informal caregiv-
ers and 27 neurologists from Romania, 29 informal 
caregivers and 52 formal caregivers (home care 
nurses and care professionals) from Belgium.

In order to identify and defi ne the characteristics 
of the system to be developed for patients with neu-
rocognitive impairment we created two types of 
questionnaires: one dedicated to medical staff and 
one dedicated to patients and informal caregivers. 

WGKL developed a questionnaire for formal 
caregivers based on the questionnaire developed 
for neurologists but with few extra questions that 
were appropriate for professionals taking care of 
patients at home or in a residential care center.

This analysis was conducted between October 
2016 – February 2017 with the aim to receive feed-
back regarding Follow.Me system.

The patients were included in the study only af-
ter the diagnosis of neurocognitive impairment any 
type was certain. Patients who were bedridden, 
with severe language impairment, severe visual or 
hearing problems and who did not signed the in-

formed consent were excluded. The questionnaires 
comprised 28 different questions. When the patient 
was not able to respond to the survey a relative or 
an informal caregiver was asked to respond to the 
questions. 

RESULTS

Of all the patients 55% presented suggestive 
symptoms for neurocognitive impairment for 1-5 
years while only 21% of patients enrolled in the 
study had symptoms for about 5-10 years. The most 
frequent comorbidities among the study group 
were: hypertension (79%), other cardiovascular 
diseases (52%), depression (40%), incontinence 
(40%) and about one third had bone or joint dis-
ease. 

One of the functionality that was considered 
useful by 91% of the patients was the alarming one 
which could remind them when to administer the 
medication. 

Most of patients interviewed had an active life, 
76% of patients being able to perform activities 
outside the house. The patients often had diffi cul-
ties in performing daily living activities like driv-
ing the car (42%) and cycling (40%) but they still 
could perform shopping (70%), periodic medical 
follow-up (55%) or social activities (55%). Only 6 
of 33 patients performed activities only at home. 
More than 60% of the patients left the house more 
than once daily and most of them were able to walk 
on a distance of up to 1 kilometer. The favorite 
means of transportation were the personal automo-
bile (patients being accompanied by e relative/car-
egiver) or public transportation. It is to be men-
tioned that 88% of the patients got support from a 
family member. 

Nearly half of the interviewed patients and car-
egivers were familiar with the use of the digital 
technologies like computer, laptop, tablet or smart-
phone but they used the mobile phone only for call-
ing and texting and not for GPS guiding the route to 
a destination although they considered it very use-
ful when going outdoors. 

The persons enrolled in the study thought that 
the most appropriate person to track the patients 
was a family member (91%) and only less than 
10% declared that other person should be in charge 
of this responsibility, the most important qualities 
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of the tracking system being localization, detection 
of abnormal behavior and alarming in case of emer-
gency. 

The most important incidents that can trigger an 
alarm were: irregular heart rate (73%), detection of 
long periods of inactivity (61%), going out of a pre-
defi ned area (55%) but the patients/family or car-
egivers (61%) would also prefer to have the oppor-
tunity to manually activate an alarm by tapping a 
special icon.

85% of the family members and/or caregivers 
would prefer that the application ran on a smart-
phone and only 10% considered the smartwatch as 
an option. 

The preferred way to be announced or cautioned 
of an event was by a sound (67%). They also con-
sidered that the application could be improved by 
adding the phone number of the contact person 
(64%), medical data of the patient, a memento for 
medication (48%) or direction to the next hospital. 

The responses of the patient/caregivers from 
other medical centers considered end-user of the 
this AAL project were in accordance with those 
presented above.

Also, the neurologists that participated in the 
survey considered that these features are very use-
ful and would improve the quality of life of these 
patients and their families.

Based on these data mentioned earlier the tech-
nical partners participating in the project designed 
an application that could run on desktops, smat-
watches, tablets and smartphones with all the func-
tionalities described earlier (see the images below).

FIGURE 1. The main screen of the smartwatch.

FIGURE 2. The route of the patient and guidance to 
destination (by a family member/caregiver) – mobile 
application designed for family members/caregivers/
doctors.

CONCLUSIONS

As people with neurocognitive impairment pro-
gressively limit their activities over years due to 
security concerns we created a monitoring system 
designed for those patients. This application will 
run on an independent smartwatch designed for pa-
tients and will provide guidance in case of disorien-
tation, will monitor the patient’s location, travel 
speed, periods of inactivity, heart rate both indoor 
and outdoor. In the same time the system will func-
tion on a smartphone/desktop designed for caregiv-
ers/doctors offering the same information. 

This monitoring system represents a new tech-
nology that patients with neurocognitive impair-
ment or other medical conditions, their relatives, 
caregivers and doctors can use in different environ-
ments to signifi cantly increase the quality of life 
and also to avoid life-threatening situations. 



ROMANIAN JOURNAL OF NEUROLOGY – VOLUME XVII, NO. 3, 2018142

FIGURE 3. Information about one patient (possibility to 
insert pictures and written details). One caregiver/doctor 
may see details of more than one patient. It may be 
observed that one can call, text, see the route and guide 
the patient.

FIGURE 4. Editing information for one patient. One can 
create rules regarding the perimeter that patient is 
allowed to walk in (an alarm will be sent when the 
patient exits this area), the speed, heart rate. A new 
account can be created so more patients can be 
followed.

FIGURE 5. Example of a predefi ned area.
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FIGURE 6. The desktop version of the application where all the setting could be performed. 
One can see the details about the patient’s behavior (periods of inactivity, travel speed, heart 
rate) indoor (at home, hospital or other facility) or outdoor (yard, neighborhood, predefi ned 
area)
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