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This study aimed to present the method of the cognitive stimulation program based on
digital inclusion and walking practice, at the University of Cruz Alta. The project has
already served approximately 210 people 60 years of age or older. The program takes
place along with the university semester of the University, with weekly meetings of
approximately 90 minutes, totaling 16 semester meetings. The elderly use computers
for 45 minutes and then walk for the same time. In the first and last semester meetings
sociodemographic, health and behavioral variables, cognitive performance, functional
capacity and six-minute walk test were collected. The project was implemented in
2011 only with the use of computers and the practice of walking in conjunction with
the use of computers in 2018. Such programs of extreme importance owe to the high
rate of elderly people with cognitive problems, digitally excluded and physically
inactive.
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Introduction
Global population aging is occurring rapidly due to declining
fertility and mortality rates, advances in health and improved basic
sanitation. This process of human aging causes declines in the physical
and functional abilities of the organism, increase in the number
of diseases, decrease in self-esteem, socialization1 and increased
cognitive problems.1–3
Cognitive problems can lead to a significant impairment of
memory, learning, language, orientation and executive functions,
speed of information processing, loss of autonomy, functional
independence, quality of life and worsening of health1. These
problems are the beginning of a process of cognitive loss that can lead
to dementia,4 where the cognitive deficit is more significant and the
losses of autonomy and independence are greater.5

diet (consumption of fats, fried foods, excess sugars and salt, and low
consumption of fruits and vegetables),2 stress, low resilience, sadness,
poor sleep pattern11 and low health perception, low birth weight.12
Thus, greater care is needed in relation to the cognitive function
of the elderly, and it is important to stimulate this population with
intervention practices.13 There are several forms of cognitive
stimulation such as disease control, healthy diet, non-use of tobacco
and alcohol abuse2,11 use of medicines, support groups, family care,
intellectual work (readings, crossword puzzles, writing and puzzles),14
non-invasive brain stimulation,13 exergames3, internet use and regular
physical activity.2,11 Of these, the use of computers and the practice of
physical activities have proved to be good therapeutic alternatives for
maintenance, stimulation, and/or rehabilitation of cognitive function.15

Among the main cognitive problems are highlighted and dementias.
Mild cognitive impairment is defined as a disorder characterized by
a recent cognitive decline perceived by the individual or the family
itself to a degree beyond that expected for age or schooling and
confirmed by a cognitive score that does not yet cause significant
functional impairment.6 Dementia is characterized by the global and
progressive loss of cognitive functions, with significant impairment
of memory, learning, language, orientation and executive functions
and is considered the main cause of dependence and disability among
the elderly.7

The use of computers is associated with the reduction and reversal
of several cognitive deficits.15,16 Longitudinal population survey
of Krug, d’ Orsi&Xavier17 with 1,705 elderly interviewed in 20092010 and 1,197 in 2013-2014 showed that there was a significant
association between maintaining internet and cognitive performance,
with a greater chance of cognitive gain (OR=3.3, 95%CI 1.1-9.8) and
lower cognitive loss (OR = 0.39, 95%CI 0.17-0.88) for the elderly
who have been using the internet. Another longitudinal population
study showed a stabilization and/or delay of cognitive decline
resulting from the daily use of computers and the internet, both in
middle-aged individuals and in the elderly, especially among those
with lower cognitive capacity.18

The main risk factors for cognitive problems are low level
of schooling and socioeconomic, hearing loss, systemic arterial
hypertension, obesity, smoking, depression, physical inactivity,
diabetes, atherosclerosis, no work activities,8 social isolationm9
low cognitive activity, being female, being single, making use of
polymedication, using benzodiazepines,10 genetics (family history
with first degree relative, presence of apolipoprotein E), inadequate

However, the controlled intervention research of Krug et al.19
with 293 elderly showed that elderly people who participated in a
Cognitive Cooperation Group based on Internet use (20 sessions of
1.5hours each) had improvement of 24.39% (95%CI =14.86/33.91) in
cognitive function in relation to those who did not participate in the
program. In addition, internet use can promote socialization through
greater family ties and friends, new friendships, greater participation
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and cooperation in society,20 thus integrating this elderly into modern
society and increasing the self-esteem of this population.15
The practice of physical activities can also be considered a good
way of rehabilitating cognitive function21, because it improves
attention, memory, executive function, increases oxygen transport to
the brain, synthesis and degradation of neurotransmitters, improves
response time and represses the decline of cardiovascular function
associated with cognitive decline.1,15 Meta-analysis study of Blondell,
Hammersley-Mather e Veerman22 analyzed 46 studies on physical
activity and cognitive decline/dementia, and found that people with a
higher level of physical activity had a lower risk of cognitive decline
(RR=0.65, 95%CI 0.55-0.76), and dementia (RR =0.86, 95%CI 0.760.97) when compared to those with lower levels of physical activity.
Diamond &Ling11 have shown in their systematic review with 84
studies that the longer the weekly practice time of better physical
activities are the cognitive outcomes, where 5-7days and 40minutes
per session are more beneficial in cognitive function when compared
to lower intensities, however, any intensity is beneficial. In addition,
when checking the type of physical activity the authors find that
walking and / or running with some company or group are the most
effective.
The improvement of cognitive function caused by the practice of
regular physical activities is due to the influence of the improvement
of cardiovascular health (increased production of serotonin,
dopamine and noradrenaline);15 the reduction of low-grade systemic
inflammation and the activation of antioxidant pathways that attenuate
the impact of oxidative stress on the brain;23 and by the increase of
neurotrophins and the volume of gray matter in the prefrontal area of
the brain.11
In this sense, the use of computers and the practice of physical
activities together can have a strong impact in the prevention,
stimulation and treatment of cognitive problems. However, currently
in Brazil, there is no specific internet access policy for the elderly, and
universities exclusively through extension projects offer these types of
programs. In this sense, at the University of the Far South Catarinense
(UNISUL Tubarão and Palhoça), in the State University of São Paulo
(UNIFESP) and the Federal University of Santa Catarina (UFSC) are
already being offered jointly the practice of physical activities and the
use of computers as a form of cognitive stimulation for the elderly.24
Based on the positive results of the extension and research programs
of these universities,24 the low level of physical activity (77.2% are
physically inactive at leisure)25 and the great digital exclusion (81 %
of the elderly do not use computers) of Brazilian elderly,26 this study
had as objective to explain the protocol of the program of cognitive
stimulation of the University of Cruz Alta (UNICRUZ).

History of the UNICRUZ
stimulation program

cognitive

UNICRUZ’s cognitive stimulation program emerged in 2011,
initially as a Digital Inclusion Project for senior citizens. This project
was thought due to the great technological advances of the present
time that have repercussions on the quality of life and the longevity
of the people. The use of technologies created a new way of obtaining
information, reasoning, leisure and socialization, but also generated
a new form of exclusion, digital exclusion. Victims of this prejudice,
elderly people, due to inaccessibility and limitations imposed by age,
cannot keep up with the technological advances that are exposed
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daily. However, considering that the elderly are people who cannot
be excluded from society and are entitled to the benefits of access
to information and communication technology resources, he thought
about this project.
For this reason the Digital Inclusion Project was developed in
the third age with the objective of contributing to the socialization
of the elderly, bringing digital knowledge to those who did not
have access to it, so that they can become protagonists of these new
social knowledge. With the implementation of the project, it sought
to democratize access to the media and communication, generating
opportunities for socialization, interaction and integration in today’s
society; optimize the use of technological resources of information
and communication to collaborate in the production and socialization
of knowledge; use digital technologies as a tool in the pursuit of
citizenship; encourage the technology-enabled population to obtain
better living conditions; to disseminate an information and knowledge
society and to promote activities that allow the community a more
agile incorporation of this new concept; to help the target public in
communication with children, grandchildren and distant relatives,
so that they can keep abreast with what is happening in the world,
moments of leisure and to socialize and provide integration between
university and community.
The target audience for the project is the community of Cruz Alta/
Brazil in general and other neighboring cities. Approximately 210
people 60 years of age or older have participated in the project.
As of 2018, in addition to the use of computers, the practice of
walking was inserted in the project by means of a partnership between
the courses of Computer Science and Bachelor of Physical Education
being financed by PIBIC/CNPq/UNICRUZ and PIBIC-EM/CNPq/
UNICRUZ and having the support of the Post-Graduate Program in
Integral Health Care. Entries in the workshops take place through the
homepage created for the project. Becoming the Cognitive Stimulation
Program of UNICRUZ.
This program complies with all ethical principles (Resolution
196 of the National Health Council) and was approved by the
Ethics Committee on Human Research at UNICRUZ (CAEE
02968818.0.0000.5322).

The
UNICRUZ
program

cognitive

stimulation

The main objective of the program is to prevent, stabilize and/
or delay the evolution of cognitive problems, as well as increase the
participation of these elderly people in the modern world through the
use of internet and increase the level of physical activity and physical
fitness of participants. There are usually 18 semester meetings held
once or twice a week. The use of computers occurs in computer labs
and the walk in the athletic track or in the multi-sport gym (on rainy
and cold days) of UNICRUZ. Firstly in each meeting the elderly use
computers for about 45 minutes and then the walk for 45minutes.
The use of computers is based on the themes introduction to
computer science, use of Windows, Word, Power Point, Internet
browsers and MSN, e-mail management, research and social media,
as well as typing and drawing programs.
The walk (duration of 30minutes) is preceded by stretches for
thelarge muscle groups (duration of five minutes and 30seconds for
each activity). At the end the stretches are repeated and a conversation
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is held about the activities of the day (duration of 10minutes). All
the activities are elaborated and taught by undergraduate scholarship
students and volunteers of the baccalaureate and Computing Physical
Education courses. In all, there are five scholarship holders, including
a PIBIC/CNPq scholarship holder of the baccalaureate degree in
Physical Education, a PIBIC-EM/CNPq scholarship holder, a PIBEX
grant holder and two volunteers from the Computer Science course,
besides of a Post Graduate in Integral Health Care academic, all from
UNICRUZ.
At the beginning and end of each academic semester, the evaluation
instruments are applied in face-to-face (individual) interviews in a
separate room. The instruments are as follows:
a. Diagnostic card to identify gender, age, marital status, schooling
in years of study, health history (hypertension, diabetes,
hypothyroidism, dyslipidemia, metabolic syndrome, depression,
stroke, transient ischemic attack, acute myocardial infarction)
number of diagnoses, chronic pain, postural problems, sensorial
changes, presence of motor problems in the upper limbs, use of
tobacco and alcohol;
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Through regular walking practice, the study participants are
expected to increase their level of physical activity and consequently
their physical fitness32,33 In this sense, the cognitive rehabilitation
program will be very beneficial for the general health of the surveyed
elderly.

Conclusion
It is concluded that cognitive rehabilitation programs for the elderly
can bring many health benefits to them and that, in this sense, such
actions should be encouraged, not only in the context of university
extension, but also in public health, considering that these behaviors
(physical activity and use of computers) can be effectively introduced
in public policies for the elderly, being reproduced in Family Health
Strategies, Community Councils, Elderly Groups, Nursing Homes
and in many other places
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