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Effects of a use digital technologies and physical activity on cognition

Abstract
Aim: to estimate the effects of a group using digital technologies and physical 
activity on cognitive function and health variables in the elderly. 
Methods: intervention research with 29 elderly men (n=7) and women (n=22), all 
from the University of Cruz Alta community. The intervention consisted of a Pro-
gram to use digital technologies and practice physical activity (walking). It had 
weekly meetings (total of 16 meetings) of approximately 90 minutes, first using 
digital technologies – computers and internet (approximately 60 minutes) and 
then walking (30 minutes). Cognitive function was measured by the Mini Mental 
State Examination. Sex, age, marital status, education, disease diagnosis, vision 
problems, medication, use of tobacco and alcohol and functional capacity were 
also collected through a questionnaire. The Body Mass Index was also checked. 
Participants were assessed before and after the program. The data were analyzed 
by paired Student’s t-test with a 5% probability. 
Results: it was evident that the proposed program improved cardiorespiratory 
fitness (519.14 pre-test - 583.86 post-test, p = 0.005) and cognitive ability (25.90 
pre-test - 26.21 post-test, p> 0.001) of participants, in addition to influencing the 
cessation of tobacco use (20.7%). 
Conclusion: these results show the importance of programs aimed at the cogni-
tive improvement of elderly people, and health variables, considering that these 
can and should be inserted in health care settings.

Keywords: elderly, cognition, physical activity, computers.

Resumo
Objetivo: estimar o efeito de um grupo de uso de tecnologias digitais e atividade 
física na função cognitiva e variáveis ​​de saúde em idosos. 
Métodos: pesquisa de intervenção com 29 idosos, homens (n=7) e mulheres 
(n=22), todos da comunidade da Universidade de Cruz Alta (Unicruz). A inter-
venção consistiu em um Programa de uso de tecnologias digitais e prática de 
atividade física (caminhada). Teve encontros semanais (total de 16 encontros) 
de aproximadamente 90 minutos, primeiro utilizando tecnologias digitais – 
computador e internet (aproximadamente 60 minutos) e depois caminhando 
(30 minutos). A função cognitiva foi medida pelo Miniexame do Estado Mental. 
Sexo, idade, estado civil, escolaridade, diagnóstico de doenças, problemas de 
visão, medicamentos, uso de tabaco e álcool e capacidade funcional também 
foram coletados por meio de questionário. O Índice de Massa Corporal também 
foi verificado. Os participantes foram avaliados antes e depois do programa. Os 
dados foram analisados ​​pelo teste t de Student pareado com 5% de probabilidade. 
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Resultados: ficou evidente que o programa proposto 
melhorou a aptidão cardiorrespiratória (519,14 pré-
-teste - 583,86; pós-teste, p = 0,005) e a capacidade 
cognitiva (25,90 pré-teste – 26,21; pós-teste, p> 0,001) 
dos participantes, além de influenciar a cessação do 
tabagismo (20,7%). 
Conclusão: esses resultados mostram a importância 
de programas voltados à melhora cognitiva de idosos, 
e variáveis ​​de saúde, considerando que essas podem e 
devem ser inseridas em ambientes de atenção à saúde.

Palavras-chave: idosos, conhecimento, atividade 
física, computadores.

Resumen
Objetivo: estimar el efecto de un grupo usando tecno-
logías digitales y caminando sobre la función cognitiva 
y variables de salud en adultos mayores. 
Métodos: investigación de intervención con 29 adultos 
mayores, hombres (n=7) y mujeres (n=22), todos de la 
comunidad de Universidad de la Cruz Alta. La interven-
ción consistió en un Programa de uso de tecnologías 
digitales y práctica de caminar. Tenía reuniones se-
manales (total de 16 reuniones) de aproximadamente 
90 minutos, primero utilizando tecnologías digitales 
(aproximadamente 60 minutos) y luego caminando 
(30 minutos). La función cognitiva se midió mediante el 
Mini Examen del Estado Mental. También se recogieron 
a través de un cuestionario el sexo, la edad, el estado 
civil, la educación, el diagnóstico de la enfermedad, 
los problemas de visión, la medicación, el consumo de 
tabaco y alcohol y la capacidad funcional. También se 
verificó el Índice de Masa Corporal. Los participantes 
fueron evaluados antes y después del programa. Los 
datos se analizaron mediante la prueba t de Student 
pareada con una probabilidad del 5%. 
Resultados: se evidenció que el programa propuesto 
mejoró la aptitud cardiorrespiratoria (519,14 pretest 
- 583,86 postest, p=0,005) y la capacidad cognitiva 
(25,90 pretest - 26,21 postest, p>0,001) de los partici-
pantes, además a influir en el cese del consumo de 
tabaco (20,7%). 
Conclusión: stos resultados muestran la importancia 
de los programas dirigidos a la mejora cognitiva de 
las personas mayores y las variables de salud, consi-
derando que estos pueden y deben insertarse en los 
entornos de atención a la salud.

Palabras clave: anciano, cognición, actividad física, 
ordenadores.

Introduction

The elderly population (60 years of age or 

older) has been increasing rapidly worldwide. 

In Brazil, data from the Brazilian Institute of 

Geography and Statistics (Instituto Brasileiro de 

Geografia e Estatística, 2018) show a decrease 

in the youth population and an increase in the 

elderly. The population maintained the aging 

trend of recent years, reaching 30.2 million in 2017, 

according to the Continuous National Household 

Sample Survey.1

Aging is a physiological process that occurs 

during life, characterized as a natural process in 

which morphological, functional, biochemical 

and psychological changes2. Beside to cause a 

compromise of the organism’s autonomy and 

adaptation to the external environment what 

induces a greater number of diseases2, decreased 

body weight, height and muscle mass, increased 

number of disabilities, decreased self-esteem 

and socialization3, loss of memory and increase 

in cognitive problems.4

As the population ages, the number of people 

with cognitive problems increases. In 2016, the 

global number of individuals with some form of 

dementia was 43.8 million, with an increase of 

20.2 million since 19905. An estimate made by the 

WHO projected that every 20 years the number 

of people with dementia tends to double, with 

the projection that in 2030 the number will be 

65.7 million people worldwide, totaling 7.7 million 

new cases per year.6

Throughout aging, the more advanced the 

age, the greater the risk of reduced cognitive 

performance. Among the most common 

neurocognitive changes are impairment of 

executive functions, episodic memory and 

processing speed. Such cognitive difficulties 

lead to changes in activities of daily living and 

may be associated with symptoms of dementia 

and / or depression.7,8	 As a result, the elderly 

with cognitive problems have reduced quality 

of life, worsen health3 and increase the risk of 

mortality.10

In this perspective, the maintenance, stimulation 

and / or rehabilitation of cognitive function are 

important for the promotion of health, quality of 

life and independence of the elderly.10 Studies 

show that there are several cognitively stimulating 

activities that have the effect of delaying cognitive 

decline in those who have cognitive problems, but 

those that stand out most are the use of digital 

technologies and regular physical activity.11 

To rescue the social participation of the elderly, 

the use of digital technologies such as the internet 

has been shown to be effective, as it reduces 

mental and socio-economic limitations, improving 

citizenship, health, education, work, leisure and 
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social life, in addition to the potential to assist in 

cognitive maintenance12 and the reduction and 

/ or stabilization of dementia10.

Maintaining a physical exercise routine also 

assists in the maintenance, stimulation and 

rehabilitation of cognitive function12,13. Meta-

analysis with 47 studies on physical exercise 

and cognitive problems, published from 2007 

to December 2013, showed that people who 

practiced physical exercise had a lower risk of 

cognitive decline (RR = 0.65; 95% CI = 0.55-0.76) 

and dementia (RR = 0.86; 95% CI = 0.76-0.97), 

when compared to those who did not perform it.14

This research is justified by to the great 

increase in cognitive problems in the elderly; by 

low frequency of the habit of the elderly using 

digital technologies - computer, tablet or cell 

phone (4.1%); and, by the big percentage of elderly 

physically inactive15. In this sense, the objective 

of this article was to estimate the effects of the 

participation of the elderly in a group using digital 

technologies and physical activity on cognitive 

function and health variables.

Methods

Type of study, population and sample

This quantitative, epidemiological and of 

intervention study, with a population composed 

of elderly men and women, living in University 

of Cruz Alta (UNICRUZ) community. The group 

on the use of digital technologies and physical 

activity (walking) was offered and publicized on 

the social media and the cadastre and in the 

UNICRUZ 92 research programs and 33 extension 

programs. At the beginning of each semester, 

online and telephone registrations are open to 

participants. 

This project started in 2018/2, when it had its first 

class, which had seven students. Subsequently, 

two more classes were offered, 2019/1 and 2019/2 

with 11 seniors in each class, totaling a sample of 

29 participants. All participants signed the Free 

and Informed Consent Form – TCLE to participate 

in the research.

Group on the use of digital technologies 
and physical activity (walking)

The cognitive rehabilitation and stimulation 

program was based on the Oficina da Lembrança, 

created by the geriatric doctor and researcher 

André Junqueira Xavier, in 200016. This proposal 

has already been used in several educational 

institutions as research and / or extension 

projects and has been showing great results for 

the community.

The program consists of meetings (workshops) 

that took place once a week during the 

university semester (about four months, totaling 

approximately 16 meetings in each class). The 

meetings were prepared, taught and observed by 

the monitors (scholarship holders - academics) 

of the Computer Science and Physical Education 

course at UNICRUZ - and volunteers - academics 

from any course in the area of health and 

Computer Science, in addition to masters in the 

Program Graduate in Comprehensive Health 

Care from the UNICRUZ and association with 

Regional University of the Northwest of the Atate 

of Rio Grande do Sul (UNIJUI), previously trained 

and supervised by the person responsible for 

the project. The monitors were also trained by 

the research coordinator to apply the research 

instruments to the elderly.

Each workshop lasted approximately 90 

minutes, first using digital technologies for 

approximately 60 minutes and then 30 minutes 

of walking. The computer workshops took place 

in laboratory especific, and the walk was carried 

out on the walking track or in the multi-sport gym 

(on rainy days), all located at UNICRUZ.

The use of digital technologies consisted of 

activities on the computer, such as the use of a 

mouse, a free drawing tool, a photo presenter, 

games (puzzle, patience, minefield) with no 

scheduled time; browser learning, navigation, 

searching for words and texts; image search, 

internet browsing; electronic mail and cell phone 

use to exchange messages.

The practice of physical exercise took place 

initially through static stretching, followed by 

dynamic warm-up. The main part was the walk 
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with light to moderate intensity, with small 

oscillations of terrain. On rainy days, the exercises 

were performed in the university gym. The 

exercise execution time was 30 minutes. 

In the first five meetings, the focus on the 

use of technologies was on basic computer 

tools, such as: turning the computer on and 

off, using the mouse, using a typing application 

(Klavaro), basic games and using Whatsapp. In 

the five subsequent meetings, the knowledge 

already explored was deepened, using Word, 

adding images, more elaborate games, without 

scheduled time, navigation and search for words 

and texts. The last six meetings had a greater 

focus on internet browsing (search for images 

and content), electronic mail, creation of social 

networks (email and facebook), power point and 

spreadsheets in excel. Physical activity remained 

constant from the beginning to the end of the 

meetings, with static stretching, dynamic warm-

up and walking.

Data collection, instruments and study 
variables

The instruments were applied individually 

in a face-to-face interview, in a separate room, 

always being held at the beginning and end of 

each semester, that is, each class (2018/2, 2019/1 

and 2019/2) had its collection period data at the 

beginning and end of each semester.

The instruments applied and their respective 

variables were:

Variable outcome:

- Cognitive capacity assessed by the Mini 

Mental State Examination (MMSE)17. In Brazil, 

this questionnaire was translated and validated 

by Bertolucci et al18, having previously been 

used in population studies with the elderly and 

containing 30 questions about temporal and 

spatial orientation, fixation memory, evocation, 

attention, calculation and language. The cognitive 

function measured by the MMSE is classified by 

the level of education, where the elderly with 

cognitive impairment are those who reach values 

lower than 19/20 points (illiterate elderly and low 

education) and less than 23/24 points (elderly 

with a medium education and high)19.

Dependent variables:

- Diagnostic sociodemographic record to 

identify sex, age, marital status, education in years 

of study, health history (arterial hypertension, 

diabetes, hypothyroidism, dyslipidemia, metabolic 

syndrome, depression, stroke, transient ischemic 

attack, acute myocardial infarction), memory 

complaints, number of medications for continuous 

use, use of tobacco and alcohol (observed for the 

duration of the study);

- 6-minute walk test: the test was performed 

on a flat court, with previously demarcated 

distances (50 meters per lap). Participants were 

accompanied and encouraged by the respondent, 

by constant verbal stimulus, to walk as fast as 

possible, not being able to run. After the end of 

the walk, the distance covered by the participant 

was calculated20. The elderly were classified as: 

with good cardiorespiratory fitness ≥579.20 meters 

covered; and with poor cardiorespiratory fitness 

<579.20 meters covered21.

- Functional capacity measured by the 

Brazilian Multidimensional Functional Assessment 

Questionnaire (BOMFAQ / OARS). It consists of 

15 questions on activities of daily living to assess 

functional capacity on activities of daily living 

(lying / getting up, eating, walking on the plane, 

bathing, dressing and going to the bathroom when 

you feel like and in time) classifies the elderly 

as: without functional disability without difficulty 

to perform any activity or difficulty / inability to 

perform up to three activities and with functional 

disability - difficulty / inability to perform more 

than three activities22; and, 

- Overweight / Obesity: no (<27 Kg / m2), yes 

(≥27.0 Kg / m2). Calculated by the Body Mass 

Index (BMI) which is the division of body weight 

(Kg) by height (cm) squared.

Data analysis

The database and statistical analyzes of the 

study were performed using the STATA 11.0 

statistical package. The normality of the data 

was tested, in addition to descriptive statistics, 

through absolute and relative frequencies, for the 
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qualitative variables, and a measure of central 

tendency and dispersion, for the quantitative 

ones, with a significance level of 5%. In order 

to characterize the study sample, frequencies, 

means and standard deviation were used. To 

compare the averages of the variables collected 

in the pre and post-test, paired Student’s t-test 

was used.

Ethical aspects

This study complied with all ethical principles 

according to Resolution No. 466 of 2012, of the 

National Health Council, being submitted for 

evaluation to the Research Ethics Committee and 

subsequently accepted under opinion 3.202.288. 

All study participants signed the Informed Consent 

Form and confidentiality of information, voluntary 

participation and the possibility to leave the study 

at any time, without justification, were guaranteed. 

Results and Discussion

Table 1 shows the sociodemographic data of 

the elderly participants in the study. It was found 

that the majority were young elderly (64.28 ± 4.10 

years) female (75.9%), retired (69%), married (51.7%), 

with at least one disease diagnosed (hipertension) 

by doctor, and complete elementary school (8.83 

± 5.66 years of study).

Table 1 – Sociodemographic data of the elderly participants in the group using digital technologies 
and physical activity. 2018/2019 (n = 29).

Variable N %

Gender
    Feminine

    Male
22
7

75.9%
24.1%

Profession
      Retired

      Homemaker
      Mechanical

      Screenwriter

20
5
3
1

69.0%
17.2%
10.3%
3.4%

Marital status
      Married

      Separated
      Single

      Widowed

15
6
2
6

51.7%
20.7%
6.9%
20.7%

Disease
     No
     Yes

6
23 

20.7%
79.3%

Mean ± standard deviation

Age 64.28 ± 4.105

Years of study 8.83 ± 5.664

Table 2 shows the health characteristics, 

functional capacity, cardiorespiratory capacity and 

cognitive function before and after participating 

in the group of use of digital technologies and 

physical activity analyzed categorically. It was 

evident that the elderly who participated in the  

 

program had improved BMI, reduced the number 

of diseases and ceased the habit of using tobacco 

observed for the duration of the study, improved 

cardiorespiratory fitness and improved cognitive 

function.



6/10 PAJAR, Porto Alegre, v. 10, p. 1-10, jan.-dez. 2022 | e-43154

Table 2 – Health characteristics, functional capacity, level of leisure physical activity, sedentary beha-
vior, cardiorespiratory capacity and cognitive function before and after the elderly participants in the 
group using digital technologies and physical activity. 2018/2019. Percentage data (n = 29).

Variable Pre-tests n (%) Post-tests n (%) P

BMI
    Normal

    Overweight / obese
14 (48.3%)
15 (51.7%)

15 (51.7%)
14 (48.3%)

>0.001*

Vision problem
     No
     Yes

1 (3.4%)
28 (96.6%)

1 (3.4%)
28 (96.6%)

--

Medication
     No
     Yes

3 (10.3%)
26 (89.7%)

3 (10.3%)
26 (89.7%)

--

Use of tobacco
     No
     Yes

26 (89.7%)
3 (10.3%)

29 (100%)
0 (0%)

>0.001*

Use of alcohol
     No
     Yes

23 (79.3%)
6 (20.7%)

23 (79.3%)
6 (20.7%)

--

Cardiorespiratory fitness
     Bad

     Good
23 (79.3%)
6 (20.7%)

13 (44.8%)
16 (55.2%)

0.017*

Functional capacity
     With disability
     No disability

3 (10.3%)
26 (89.7%)

3 (10.3%)
26 (89.7%)

--

Cognitive ability
     Compromisse

     No compromisse
6 (20.7%)
23 (79.3%)

4 (13.8%)
25 (86.2%)

0.020*

The elderly who participated in the program 

reduced the BMI (Table 2 and Table 3), elucidating 

the positive interference of the practice of walking 

in the levels of adiposity of the participants, as well 

as Hortencio et al23, in a study that evaluated the 

effects of an exercise program on the reduction 

of cardiovascular risk factors in the elderly, and 

obtained a statistically significant reduction in 

weight, BMI, systolic and diastolic blood pressure 

in the elderly evaluated (p <0.001 in all the cases).

This finding can also be explained by the fact 

that the study participants ceased the habit of 

using tobacco duration of the study, a behavior 

that can help in reducing diseases associated with 

smoking such as cancers (lung, larynx, mouth, 

esophagus, pancreas, bladder, kidneys, stomach, 

leukemia and uterine cervix), cardiovascular 

diseases (sudden death, acute myocardial 

infarction, unstable angina, stroke, peripheral 

vascular occlusive disease and aortic aneurysm),  

 

lung diseases (chronic obstructive pulmonary 

disease, asthma, tendency to pneumonia and 

increased morbidity of viruses), gastrointestinal 

diseases (peptic ulcer, gastroesophageal reflux), 

oral diseases (leukoplakia, gingivitis, gum 

problems and tooth pigmentation), osteoporosis, 

cataracts, premature skin wrinkles and worsening 

hypothyroidism24. In addition, tobacco use can 

influence cardiorespiratory fitness24 and cognitive 

function3.

As for cardiorespiratory fitness, there are many 

physiological changes in smoking individuals, 

such as an effective increase of 14% in heart rate 

and 6% in blood pressure, an increase in blood 

viscosity, reducing cardiorespiratory fitness24. 

With the cessation of tobacco (the cessation 

was observed for the duration of the study). use 

and the practice of walking, an improvement 

in the cardiorespiratory fitness of the elderly 

participants in the study was observed. In addition, 



Leonardo Henrique da Silva • et al.
Effects of a group using digital technologies and physical activity on cognition and health of the elderly 7/10

the walk proposed in this study program, like 

other aerobic exercises, increases the maximum 

aerobic capacity, making the supply of oxygen to 

the muscle greater, with a reduction in heart rate 

and blood pressure when performing physical 

activities25.

Another point that may have contributed for 

the elderly who participated in the program 

to improve their BMI, to reduce the number 

of diseases, to stop smoking and to improve 

their cardiorespiratory fitness was the use of 

computers, considering that this technological 

behavior is associated with better health habits26, 

as well as the practice of walking25.

Table 3 shows BMI, cardiorespiratory fitness and 

cognitive function before and after participating 

in the group using digital technologies and 

physical activity analyzed by means and standard 

deviations. It was evident the reduction in BMI 

and the gain in cardiorespiratory and cognitive 

fitness, showing the effectiveness of using digital 

technologies and physical activity in these 

variables.

Table 3 – BMI, cardiorespiratory fitness and cognitive function before and after participation in the 
group using digital technologies and physical activity. 2018/2019 (n = 29).

Variable Pre-tests x±SD Post-tests x±SD P

BMI 26.20 ± 4.02 26.063 ± 3.95 >0.001*

Cardiorespiratory fitness 519.14 ± 84.7 583.86 ± 65.38 0.005*

Cognitive ability 25.90 ± 3.02 26.21 ± 3.00 >0.001*

In this sense, the combination of the use of 

digital technologies and the practice of physical 

activity showed a strong influence on the 

improvement of the cognitive function of the 

elderly surveyed, a fact also proven in other 

studies that used this combination.11,13,27,28,29

Another important point to consider is that 

these two proposed behaviors (use of digital 

technologies and physical activity) can have 

mutual influence and help together to improve 

cognitive function. Krug et al.26 in a longitudinal 

study, verified the association between changes in 

the use of internet and in the practice of leisure-

time physical activity over four years among 

elderly people in the EpiFloripa study. 1.705 

elderly people were interviewed at baseline 

and 1,197 at follow-up. The prevalence of staying 

physically active at leisure (during follow-up) 

was 15.8% (95% CI = 12.6-19.0) and showed an 

association with switching to using the internet 

(RRR = 4.1; 95% CI = 2.06-8.55) and to keep using 

the internet (RRR = 5.52; 95% CI = 3.25-9.36), that 

is, elderly people who use computers and the 

internet are more physically active.26

Many studies already show that internet use can 

slow cognitive decline or even promote cognitive  

 

function10,12,28,30, improving executive functions and 

episodic memory, creativity, cognitive flexibility, 

attention, task execution and other cognitive 

skills, in addition to decreasing the risks of people 

having impairment in activities of daily living.

The practice of physical activities can also 

be considered a good form of rehabilitation of 

cognitive function, considering that different 

physical activity programs can express 

satisfactory performance and avoid cognitive 

decline, dementias and Alzheimer’s disease31. 

Smith et al32 in a large meta-analytical study, 

found a moderate and significant effect of aerobic 

training on some aspects of cognitive function 

(attention, processing speed, executive function 

and memory) in the elderly.

In the elderly, the effect of regular physical 

activity can induce brain neuroplasticity and 

adult neurogenesis33, with increased vascular 

capacity of the central nervous system and better 

performance of synaptic activity34.

Table 4 shows the cognitive function before and 

after the cognitive stimulation and rehabilitation 

program mediated by the use of digital technology 

and the comparative walk between groups, that is, 

elderly people who had 75% or more of frequency 



8/10 PAJAR, Porto Alegre, v. 10, p. 1-10, jan.-dez. 2022 | e-43154

of participation in the program (most frequent 

elderly) compared to elderly people who did not 

have this frequency (less frequent elderly people).

Table 4 – Comparison of cognitive function before and after participation in the group using digital 
technologies and physical activity between more frequent elderly people (75% or more of frequency 
of participation in the program) and less frequent elderly people. 2018/2019. Data in average values.

Variable Less frequent elderly
n=14

Most frequent elderly
n=15

P

Pre-test x±SD Post-Teste x± SD Pre-test x± SD Post-Test x± SD

Cognitive ability 25.36±3.81a 25.50±3.99b 26.40±2.06a 26.87±1.50c 0.030b

It was evident that both groups improved 

cognitive function, but the elderly who had more 

frequency of participation in the program (75% 

or more) obtained better results (26.40 ± 2.06 

pre-test, for 26.87 ± 1.50 post-test) in relation to 

the less frequent elderly (25.36 ± 3.81 pre-test, to 

25.50 ± 3.99 post-test), showing that the frequency 

of participation in the program ncreases the 

probability of cognitive gain. However, both groups 

remained without cognitive impairment. These 

results prove once again the effectiveness of the 

use of digital technologies combined with the 

practice of walking, showing that the more these 

two behaviors are used, the greater the cognitive 

gains will be. In recent years, this combination 

of physical activity and mental health has been 

deepened26,35, showing mainly improvements in 

attention, reasoning, concentration, executive 

function, response time, capacity of memory and 

task capacity.36

Conclusion

The group of use of digital technologies 

and physical activity not only maintained their 

cognitive functions, but obtained improvements, 

as well as benefits in their health variables. 

The present study contributes not only to the 

academic field, with scientific clarifications on the 

topic of cognition, health variables and the elderly, 

but also contributed to the quality of life of the 

elderly, who ceased smoking, had improvements 

in BMI, improved cardiorespiratory fitness and 

improved cognitive function.

The main limitations found during the present 

study are linked to the sampling process not being  

 

randomized, which can limit the conclusions and 

generalizations of the results. In addition, the 

reduced sample size also impacts the results 

found. Another limitation found was the distance 

from the place where the practices were carried 

out, in relation to the city center (6 kilometers), 

making it possible to access the program only by 

public transport or personal vehicle. In addition, 

the fact that the participation of the elderly in 

other places of physical activity was encouraged 

by the researchers and not controlled in the study, 

may have interfered in the results of the same, 

as well as the use of digital technologies at other 

times of the day was also not controlled.

The positive points of the study are related to 

the impact of the program on the quality of life 

of the elderly, as providing this improvement at 

a time like this of social distance, and knowing 

that each elderly person will have the necessary 

knowledge to communicate with friends and 

family through of digital technologies.

Financing

This study was financed in part by the 

Coordenação de Aperfeiçoamento de Pessoal de 

Nível Superior - Brasil (CAPES) - Finance Code 001.

Conflict interest

This article has no conflict of interest.

References

1. Instituto Brasileiro de Geografia e Estatística. Pnad 
2018: Elderly population grows to 29.6 million. Social 
Statistics. 2000 [Internet]. Jul 2020 - [cited 2020 Jul 13]. 
Available from: https://agenciadenoticias.ibge.gov.br 



Leonardo Henrique da Silva • et al.
Effects of a group using digital technologies and physical activity on cognition and health of the elderly 9/10

2. Macena WG, Hermano LO, Costa TC. Physiolo-
gical changes due to aging. Revista Mosaicum. 
2018;15(27):223-38. https://doi.org/10.26893/rm.
v15i27.64

3. Chodzko-Zajko WJ, Proctor DN, Singh MAF, Minson 
CT, Nigg CR, Salem GJ, & Skinner J S. Exercise and 
Physical Activity for Older Adults. Medicine Science of 
Sports and Exercise. 2009;41(7):1510-30.

4. Nevalainen N, Riklund K, Andersson M, Axelsson J, 
Ögren M, Lövdén M, et al. COBRA: A prospective multi-
modal imaging study of dopamine, brain structure and 
function, and cognition. Brain Res. 2015;1612:83-103. 
https://doi.org/10.1016/j.brainres.2014.09.010

5. Global Burden of Disease. Study 2016 Dementia 
Collaborators. Global, regional, and national burden of 
Alzheimer’s disease and other dementias, 1990-2016: 
a systematic analysis for the Global Burden of Disease 
Study 2016. Lancet Neurol. 2019;18:88-106. https://doi.
org/10.1016/S1474-4422(18)30403-4

6. Burlá C, Camarano AA, Kanso S, Fernandes D, Nunes 
R. Panorama prospectivo das demências no Brasil: 
um enfoque demográfico. Ciênci. e saúde coletiva. 
2013;18(10):2949-56. https://doi.org/10.1590/S1413-
81232013001000019

7. Ströhle A, Rapp M. Prevention of Cognitive Decline: 
A Physical Exercise Perspective on Brain Health in the 
Long Run. JAMDA, 2016. https://doi.org/17.10.1016/j.
jamda.2016.02.030

8. Soares E, Coelho MO, Carvalho SMR. Functional 
capacity, cognitive decline and depression in insti-
tutionalized elderly: Functional capacity, cognitive 
decline and depression in institutionalized elderly: 
Possibility of Relationships and Correlations. Revista 
Kairós-Gorontologia. 2012;15(5):117-39. https://doi.or-
g/10.23925/2176-901X.2012v15i3p117-139

9. Stoyanova II. Ghrelin: A link between ageing, meta-
bolism and neurodegenerative disorders. Neurobiol. 
Dis.. 2014;72(Part A):72-83. https://doi.org/10.1016/j.
nbd.2014.08.026

10. Xavier AJ, d’Orsi E, Oliveira CM, Orrel M, Demakakos 
P, Biddulph JP, Marmot MG. English Longitudinal Study 
of Ageing (ELSA): can internet/email use reduce cogniti-
ve decline? J GerontolA Biol Sci Med Sci. 2014;69(9):1117-
21. http://doi.org/10.1093/gerona/glu105

11. Krug RR, Ono L, Quialheiro A, d’Orsi E, Ramos L, 
Xavier, AJ. Stimulation and rehabilitation cognitive 
program: Remembrance Workshop. Braz J Phys Activ 
Health. 2015;20(5):534-40. https://doi.org/10.12820/
rbafs.v.20n5p534

12. Barnes DE, Santos-Modesitt W, Poelke G, Kramer 
AF, Castro C, Middleton LE, Yaffe K. The Mental Activity 
and exercise (MAX) Trial. J Am Med Assoc Int Med. 
2013;173(9):797-804. https://doi.org/10.1001/jamain-
ternmed.2013.189

13. Krug RR, Xavier AJ, d’Orsi E. Fatores associados à 
manutenção do uso da internet, estudo longitudinal 
EpiFloripa Idoso. Rev. Saúde Pública. 2018; 52(37):1-12.

14. Blondell SJ, Hammersley-Mather R, Veerman JL. 
Does physical activity prevent cognitive decline and 
dementia?: A systematic review and meta-analysis of 
longitudinal studies. BMC Public Health. 2014;14(510):1-
12. https://doi.org/10.1186/1471-2458-14-510

15. Brazil, Vigitel. Brazil 2016 Supplementary Health: 
surveillance of risk and protective factors for chronic 
diseases by telephone survey [electronic resource] 
/ Ministry of Health, National Supplementary Health 
Agency. Brasília: Ministry of Health. 2017.

16. Xavier AJ. Cognition, Interaction and aging: Explo-
ratory study based on internet workshops [master´s 
thesis]. [Florianólopis (SC)]): Federal University of Santa 
Catarina; 2002. 

17. Folstein MF, Folstein SE, McHugh PR. “Mini-mental 
state”. A practical method for grading the cognitive state 
of patients for the clinician. J Psych Res. 1975;12(3):189-
98. https://doi.org/10.1016/0022-3956(75)90026-6

18. Bertolucci PHF, Brucki SMD, Campacci SR, Juliano 
Y. The Mini-Mental State Examination in a general 
population: impact of schooling. Arq NeuroPsychiatr. 
1994;52(1):01-07. https://dx.doi.org/10.1590/S0004-
282X1994000100001

19. Almeida OP. Mini examination of mental status and 
diagnosis of dementia in Brazil. Arq NeuroPsychiatr. 
1998;56(3B):605-12. https://doi.org/10.1590/S0004-
282X1998000400014

20. Rikli R, Jones C. Development and validation of a 
functional fitness test for community residing older 
adults. J Aging and Phys Activ. 1999;7(2):61-129. https://
doi.org/10.1123/japa.7.2.129

21. Mazo GZ, Petreça DR, Sandreschi PF, Benedetti 
TRB. Normative values of physical fitness for Brazilian 
elderly women from 60 to 69 years of age. Braz J Sports 
Med. 2015;21(4):318-22. https://doi.org/10.1590/1517-
869220152104134470

22. Ramos LR. Determinant factors for healthy aging 
among senior citizens in a large city: the Epidoso Pro-
ject in São Paulo. Cad. Saúde Pública, 2003;19:793-8. 

23. Hortencio MNS, Silva JKS, Zonta MA, Melo CPA, 
França CN. Effects of physical exercise on cardio-
vascular risk factors in hypertensive elderly peo-
ple. Brazilian J Health Prom, 2018;31(2). https://doi.
org/10.5020/18061230.2018.6631

24. Billerbeck AN, Borges LP. Level of physical ac-
tivity and smoking. International J Mov Sci Rehabil. 
2019;1(1):24-32. https://doi.org/10.37951/.2019v1i1.
p24-32

25. Oliveira FA, Pirajá WC, Silva AP, Primo CPF. Benefits 
of Systematized Physical Activity in Leisure for the El-
derly: Some Considerations. Licere. 2015;18(2):262-304. 
https://doi.org/10.35699/1981-3171.2015.1110

26. Krug RR, Xavier AJ, d’Orsi E. Association between 
internet use and physically active leisure time: “EpiFlo-
ripa Idoso” longitudinal study. Braz J Cineanthropom 
& Desemp Hum. 2018;20(2): 134-45. https://dx.doi.
org/10.5007/1980-0037.2018v20n2p134

https://doi.org/10.26893/rm.v15i27.64
https://doi.org/10.26893/rm.v15i27.64
https://doi.org/10.1016/j.brainres.2014.09.010
https://doi.org/10.1016/S1474-4422(18)30403-4
https://doi.org/10.1016/S1474-4422(18)30403-4
https://doi.org/10.1590/S1413-81232013001000019
https://doi.org/10.1590/S1413-81232013001000019
https://doi.org/17.10.1016/j.jamda.2016.02.030
https://doi.org/17.10.1016/j.jamda.2016.02.030
https://doi.org/10.23925/2176-901X.2012v15i3p117-139
https://doi.org/10.23925/2176-901X.2012v15i3p117-139
https://doi.org/10.1016/j.nbd.2014.08.026
https://doi.org/10.1016/j.nbd.2014.08.026
http://doi.org/10.1093/gerona/glu105
https://doi.org/10.12820/rbafs.v.20n5p534
https://doi.org/10.12820/rbafs.v.20n5p534
https://doi.org/10.1001/jamainternmed.2013.189
https://doi.org/10.1001/jamainternmed.2013.189
https://doi.org/10.1186/1471-2458-14-510
https://doi.org/10.1016/0022-3956(75)90026-6
https://dx.doi.org/10.1590/S0004-282X1994000100001
https://dx.doi.org/10.1590/S0004-282X1994000100001
https://doi.org/10.1590/S0004-282X1998000400014
https://doi.org/10.1590/S0004-282X1998000400014
https://doi.org/10.1123/japa.7.2.129
https://doi.org/10.1123/japa.7.2.129
https://doi.org/10.1590/1517-869220152104134470
https://doi.org/10.1590/1517-869220152104134470
https://doi.org/10.5020/18061230.2018.6631
https://doi.org/10.5020/18061230.2018.6631
https://doi.org/10.37951/.2019v1i1.p24-32
https://doi.org/10.37951/.2019v1i1.p24-32
https://doi.org/10.35699/1981-3171.2015.1110
https://dx.doi.org/10.5007/1980-0037.2018v20n2p134
https://dx.doi.org/10.5007/1980-0037.2018v20n2p134


10/10 PAJAR, Porto Alegre, v. 10, p. 1-10, jan.-dez. 2022 | e-43154

27. Krug RR, Campos LW, Silva LH, Kupske JW, Chicon 
PMM, Marchesan M. Cognitive stimulation program 
mediated by digital inclusion and wlaking practice. J 
Neurol Stroke. 2019:9:217-20. https://doi.org/10.15406/
jnsk.2019.09.00379

28. Diamond A, Ling DS. Conclusions about interven-
tions, programs, and approaches for improving exe-
cutive functions that appear justified and those that, 
despite much hype, do not. Develop Cogn Neurosci. 
2016;18:34-48. https://doi.org/10.1016/j.dcn.2015.11.005

29. Ngandu T, Lehtisalo J, Solomon A, Levälahti E, 
Ahtiluoto S, Antikainen R, et al. A 2 year multidomain 
intervention of diet, exercise, cognitive training, and vas-
cular risk monitoring versus control to prevent cognitive 
decline in at-risk elderly people (FINGER): a randomi-
sed controlled trial. Lancet. 2015;385(9984):2255–-63. 
https://doi.org/10.1016/S0140-6736(15)60461-5

30. d’Orsi E, Xavier AJ, Steptoe A, de Oliveira C, Ramos 
LR, Orrell M, Demakakos P, et al. Socioeconomic and 
lifestyle factors related to instrumental activity of daily 
living dynamics: results from the English Longitudinal 
Study of Ageing. J Am Geriatrics Soc. 2014; 62(9):1630-
39. https://doi.org/10.1111/jgs.12990

31. Duzel E, van Praag H, Sendtner M. Can physical 
exercise in old age improve memory and hippocampal 
function? Brain Neurol. 2016;139(Pt 3):662-73. https://
doi.org/10.1093/brain/awv407

32. Smith PJ, Blumenthal JA, Hoffman BM, Cooper H, 
Strauman TA, Welsh-Bohmer K, et al. Aerobic exerci-
se and neurocognitive performance: a meta-analytic 
review of randomized controlled trials. Psychosoma-
tic med. 2010;72(3):239-52. https://doi.org/10.1097/
PSY.0b013e3181d14633

33. Seib DR, Martin-Villalba A. Neurogenesis in the Nor-
mal Ageing Hippocampus: A Mini-Review. Gerontology. 
2015;61(4):327-35. https://doi.org/10.1159/000368575

34. Jagust W. Vulnerable neural systems and the 
borderland of brain aging and neurodegeneration. 
Neuron. 2013;77(2):219-34. https://doi.org/10.1016/j.
neuron.2013.01.002

35. Lamont AJ, Mortby ME, Anstey KJ, Sachdev PS, 
Cherbuin N. Using sulcal and gyral measures of brain 
structure to investigate benefits of an active lifestyle. 
NeuroImage. 2014;91:353-59. https://doi.org/10.1016/j.
neuroimage.2014.01.008

36. Påhlman U, Sävborg M, Tarkowski E. Cognitive 
dysfunction and physical activity after stroke: the 
Gothenburg cognitive stroke study in the elderly. J 
Stroke Cerebrovasc Dis. 2012;21(8):652-8. https://doi.
org/10.1016/j.jstrokecerebrovasdis.2011.02.012

Leonardo Henrique da Silva

Mestre em Atenção Integral à Saúde pela Universidade 
de Cruz Alta (UNICRUZ) em associação com a Univer-
sidade Regional do Noroeste do Estado do Rio Grande 
do Sul (UNIJUI), em Cruz Alta, RS, Brasil.

Lucas Wibelinger de Campos

Bacharel em Educação Física pela Universidade de 
Cruz Alta Cruz Alta (UNICRUZ), em Cruz Alta, RS, Brasil.

Patrícia Mariotto Mozzaquatro Chicon

Mestra em Ciência da Computação pela Universidade 
Federal de Santa Maria (UFSM), em Santa Maria, RS, 
Brasil. Professora na Universidade de Cruz Alta (UNI-
CRUZ), em Cruz Alta, RS, Brasil.

Solange Beatriz Billig Garces

Doutora em Ciências Sociais pela Universidade do Vale 
dos Sinos (UNISINOS), em São Leopoldo, RS, Brasil. 
Professora na Universidade de Cruz Alta (UNICRUZ), 
em Cruz Alta, RS, Brasil.

Marilia de Rosso Krug

Doutora em Química da Vida e Saúde pela Universi-
dade Federal de Santa Maria (UFSM), em Santa Maria, 
RS, Brasil. Professora na Universidade de Cruz Alta 
(UNICRUZ), Cruz Alta, RS, Brasil.

André Junqueira Xavier

Doutor em Informática em Saúde pela Escola Paulista 
de Medicina da Universidade Federal de São Paulo 
(UFSCAR), em São Paulo, SP, Brasil. Professor na Uni-
versidade do Extremo Sul Catarinense (UNISUL), em 
Palhoça, SC, Brasil.

Rodrigo de Rosso Krug

Doutor em Ciências Médicas pela Universidade Federal 
de Santa Catarina (UFSM), em Florianópolis, SC, Brasil. 
Professor na Universidade de Cruz Alta (UNICRUZ), 
Cruz Alta, RS, Brasil.

Mailing address

Rodrigo de Rosso Krug

Travessa Padre Réus, 72 

98015270

Cruz Alta, RS, Brasil

Os textos deste artigo foram revisados pela Poá 
Comunicação e submetidos para validação do(s) 

autor(es) antes da publicação.

https://doi.org/10.15406/jnsk.2019.09.00379
https://doi.org/10.15406/jnsk.2019.09.00379
https://doi.org/10.1016/j.dcn.2015.11.005
https://doi.org/10.1016/S0140-6736(15)60461-5
https://doi.org/10.1111/jgs.12990
https://doi.org/10.1093/brain/awv407
https://doi.org/10.1093/brain/awv407
https://doi.org/10.1097/PSY.0b013e3181d14633
https://doi.org/10.1097/PSY.0b013e3181d14633
https://doi.org/10.1159/000368575
https://doi.org/10.1016/j.neuron.2013.01.002
https://doi.org/10.1016/j.neuron.2013.01.002
https://doi.org/10.1016/j.neuroimage.2014.01.008
https://doi.org/10.1016/j.neuroimage.2014.01.008
https://doi.org/10.1016/j.jstrokecerebrovasdis.2011.02.012
https://doi.org/10.1016/j.jstrokecerebrovasdis.2011.02.012

