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ABSTRACT 

Objective: To analyze the influence of physical activity on the cognitive performance of 
middle-aged and older adults before and during the pandemic. Methods: Longitudinal and 
quantitative study, carried out with 200 individuals aged 45 years or older enrolled in Family 
Health Units in Três Lagoas/MS. The data collection took place in two moments, before the 
pandemic (2018/19) and during the pandemic (2021). Socio-demographic data, physical 
activity practice (International Physical Activity Questionnaire - IPAQ) and cognitive 
performance (Mini-Mental State Examination - MMSE) were evaluated. Data were analyzed 
using McNemar, chi-square, t-test and Wilcoxon test for paired samples. Results: Regarding 
the practice of physical activities, 28% of the sample became inactive during the period 
evaluated, and 12% became active, with a significant difference. There was no difference 
between participants who became active, became inactive, remained active and remained 
inactive with regard to sociodemographic characteristics, indicating that the groups are 
similar. Cognitive performance significantly worsened when comparing the two 
assessments. When analyzing the groups separately, it was found that the group that 
became inactive was the only one that had a significantly worse cognitive performance, in 
the comparison before and during the pandemic. Conclusion: The reduction in the practice 
of physical activity due to the pandemic in middle-aged and older adults negatively 
influenced cognitive performance. Individuals who stop practicing physical activities 
should be the main target for tracking and cognitive monitoring, especially in pandemic 
periods. 
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RESUMO  
Objetivo: Analisar a influência da prática de atividade física no desempenho cognitivo de 
adultos de meia-idade e pessoas idosas antes e durante a pandemia. Métodos: Estudo 
longitudinal e quantitativo, realizado com 200 indivíduos com 45 anos ou mais de idade 
cadastrados em Unidades de Saúde da Família de Três Lagoas/MS. A coleta aconteceu em 
dois momentos, antes da pandemia (2018/19) e durante a pandemia (2021). Foram 
avaliados dados sociodemográficos, a prática de atividade física (Questionário 
Internacional de Atividade Física - IPAQ) e o desempenho cognitivo (Mini-Exame do Estado 
Mental – MEEM). Os dados foram analisados pelos testes de McNemar, qui-quadrado, 
teste T e teste de Wilcoxon para amostras pareadas. Resultados: Com relação à prática de 
atividades físicas, 28% da amostra se tornou inativa no período avaliado, e 12% se tornou 
ativa, com diferença significativa. Não houve diferença entre os participantes que se 
tornaram ativos, se tornaram inativos, se mantiveram ativos e se mantiveram inativos com 
relação às características sociodemográficas, indicando que os grupos são semelhantes. 
O desempenho cognitivo piorou significativamente na comparação entre as duas 
avaliações. Ao analisar os grupos separadamente, verificou-se que o grupo que se tornou 
inativo foi o único que teve um desempenho cognitivo significativamente pior, na 
comparação antes e durante a pandemia. Conclusão: a redução da prática de atividade 
física decorrente da pandemia em adultos de meia-idade e pessoas idosas influenciou 
negativamente no desempenho cognitivo. Os indivíduos que deixam de praticar atividades 
físicas devem ser o principal alvo de rastreamento e monitoramento cognitivo, 
especialmente em períodos pandêmicos. 
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INTRODUCTION 
 

Population aging is a process that is taking place all over the 
world. Data shows that, in 1950, 4.9% of the world’s population 
consisted of older adults, rising to 11.9% in 2015 and estimated 
to reach 34.1% in 2060.1 In Brazil, the estimated percentage of 
older people in the population was 13.4% in 2018 and could reach 
32.2% in 2060.1  

In addition to the demographic transition, Brazil has also been 
undergoing a process of epidemiological transition, character-
ized especially by an increase in the prevalence of chronic non-
communicable diseases (NCDs), which can anticipate the pro-
cess of functional decline, resulting in frailty and increasing the 
risk of hospitalization and mortality.2 Primary Health Care (PHC) 
is the priority setting for the assessment of NCDs, where the 
user’s first contact with the health service takes place and longi-
tudinal, coordinated, comprehensive, resolute and person-cen-
tered care is offered, especially through health promotion and dis-
ease prevention actions.3 

There is no chronological age that marks the onset of diseases 
and functional declines, nor is there an exact correlation between 
age and an individual’s health. However, in the aging process, 
some clinical psychiatric and neurological conditions stand out, 
such as cognitive impairment, which has a negative impact on the 
individual’s daily life, interfering with his/her functional ability, 
performance of daily activities and interpersonal relationships, in 
addition to having a significant impact on public health spend-
ing.4  

Cognitive impairment is characterized as a clinical condition 
that negatively affects health and can be related to cases of mild 
cognitive impairment or various types of dementia.5 In Brazil, un-
like developed countries which have a decreasing prevalence of 
cognitive impairment in older people, there was a significant in-
crease in this rate between 2000 and 2015.6 In some cases, cog-
nitive impairment can lead to serious consequences, such as 
functional disability, as well as reduced performance of daily ac-
tivities and social relationships.7 Individuals with some degree of 
cognitive decline have higher rates of hospital admissions, which 
are accompanied by a greater risk of becoming victims of delir-
ium, dehydration and falls, which in turn can predispose to func-
tional decline, leading to frailty.8 In addition, cognitive impairment 
can be associated with depression in older individuals, entailing 
a greater variety of physical and emotional problems, which neg-
atively affect the quality of life of those involved.9  

The practice of physical exercise has shown promise, resulting 
in an improvement in some symptoms in individuals with severe 
cognitive impairment, and is one of the most effective alterna-
tives for treating these symptoms.10-12 In addition, it helps to re-
duce the vulnerability of individuals to adverse outcomes during 
the aging process, and is responsible for preventing the occur-
rence of chronic diseases, such as hypertension, diabetes and 
dyslipidemia, as well as acting as an adjunct in their treatment.13 
Strength exercises can prevent the loss of muscle mass, reducing 
sarcopenia, frailty and the occurrence of falls and hospitaliza-
tions.14,15 The combination of aerobic exercise and resistance 
training reduces the symptoms of severe cognitive impairment in 
older people,16 whereas sedentary older people have more symp-
toms associated with cognitive impairment.17 

In its guideline about physical activity and sedentary behavior, 
the World Health Organization (WHO) recommends that adults 
and older adults should engage in at least 150-300 minutes of 

moderate-intensity physical activity, or at least 75-150 minutes of 
vigorous-intensity activity, or even a combination of moderate 
and vigorous activity throughout the week to obtain the benefits 
related to health and disease prevention.18 Physical inactivity is 
characterized when the individual fails to meet the minimum rec-
ommendations for physical activity, whereas sedentary behavior 
is defined by the time spent sitting or lying down, when there is a 
low expenditure of energy while awake.18 

In December 2019, China (Wuhan) experienced an epidemic of 
the new coronavirus, which quickly spread around the world, be-
coming a global pandemic. COVID-19 is a potentially fatal viral 
infection, particularly in older individuals, who have a high mortal-
ity rate, five times higher than the global average for those over 
80.19  

For this reason, social distancing measures were recommended 
to contain the rapid spread of the virus and align medical care 
capacity with the number of cases.20 These measures have im-
pacted various aspects of people’s lives as they have imposed 
sudden and radical changes on daily life. Among the unintended 
consequences of confinement and social isolation, are physical 
inactivity and sedentary behavior, which become even more seri-
ous in individuals undergoing the aging process, such as middle-
aged and older people, predisposing them to frailty, chronic dis-
eases and conditions related to socioemotional aspects, such as 
mild and severe cognitive impairment, depression, anxiety, 
among others.21,22 

Given the negative impact that cognitive impairment can have 
on the quality of life of middle-aged and older people, and that 
physical inactivity can be an aggravating factor in this context; 
there is a lack of data in the current literature correlating physical 
activity and cognitive performance during the pandemic in mid-
dle-aged and older adults. 

 

OBJECTIVE 
 

To analyze the influence of physical activity on the cognitive 
performance of middle-aged and older adults before and during 
the COVID-19 pandemic. 
 

METHOD 
 

The study was carried out using the database of the research 
group called of Universidade Federal de Mato Grosso do Sul – 
UFMS. 

This is a longitudinal and quantitative study, with a monitoring 
assessment after two years, carried out in the Primary Health 
Care Units (PHCUs) in the municipality of Três Lagoas, MS, Brazil. 
According to the 2010 census, the city had 101,791 inhabitants, 
16.1% of whom were aged 45-59, and 9.9% were older adults (≥60 
years). In 2018, the city had nine PHCUs. 

The population-comprised individuals aged 45 or over, regis-
tered at nine PHCUs in the municipality of Três Lagoas, MS, Bra-
zil. The inclusion criteria were: being aged 45 or over, being reg-
istered at the municipality is PHCU, being able to answer the in-
terview questions (assessed by the interviewer’s perception). In-
dividuals who were bedridden or wheelchair users were excluded.  

Participants were randomly selected based on a list of all indi-
viduals over the age of 45 provided by the health teams. The base-
line assessment took place between November 2018 and June 
2019. The sample size was calculated using the formula for esti-
mating proportions in a finite population, with a significance level 
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of 5% (alpha= 0.05), a sampling error of 6% (e= 0.06) and a con-
servative estimate of 50% (p= 0.50). Considering a finite popula-
tion of N= 26,331 (total number of individuals over the age of 45 
in the municipality), the minimum sample was 265 individuals, to 
which 10% was added to mitigate possible losses, resulting in 292 
participants. During the collection, 300 individuals were inter-
viewed (resulting in a final sample error of 5.6%).  

The follow-up assessment was carried out between February 
and December 2021. All the participants from the baseline as-
sessment were approached to take part in the follow-up assess-
ment, but 14 had died, 20 refused to participate, 24 could not be 
found at home after three attempts at alternate times, 19 ad-
dresses could not be found due to outdated records and 23 had 
changed address, resulting in the reassessment of 200 partici-
pants (66.7% of the total baseline assessment sample) (Figure 
1). 
 

 
 

Figure 1. Sample losses flowchart 
 

No significant differences were identified with regard to gender, 
age group, marital status and schooling between the participants 
who were lost during the follow-up assessment and those who 
were reassessed, indicating a non-differential loss. 

The interviews were conducted by trained interviewers in the 
participants’ own homes or within the premises of the PFCUs and 
lasted around 40 minutes each. Follow-up assessments took 
place, on average, 2.4 years after the baseline assessment. 

The data collected at the baseline and follow-up assessments 
were as follows: 

– Sociodemographic data: gender, age, marital status and 
schooling. 

– Physical activity: it was assessed using the International 
Physical Activity Questionnaire (IPAQ) short version, which takes 
into account walking activities, moderate- and vigorous-intensity 
physical activities performed for at least 10 minutes, and sitting 
time. It has been validated in Brazil for use with adult23 and older 
people.24 The participants were classified as: physically active (at 
least 150 minutes of moderate activity per week and or 75 
minutes of vigorous activity) and inactive (when they did not 
achieve the aforementioned time, encompassing the groups that 
fall into physical inactivity and sedentary behavior).  

– Cognitive performance: assessed by the Mini-Mental State Ex-
amination (MMSE), which is a screening tool for cognitive status 
and covers the domains of temporal orientation, spatial orienta-
tion, immediate memory, attention and calculation, recall memory 
and language. The instrument has a maximum score of 30 points, 
where the higher the score, the better the cognitive performance. 

The instrument has been validated for use in the Brazilian popu-
lation.25 

The data were double-entered into Microsoft Office Excel™ for 
validation and checking. Subsequently, they were exported to 
SPSS version 25.0 for analysis. Physical activity in 2021 (follow-
up assessment) was analyzed in comparison with the assess-
ment carried out in 2018/19 (baseline assessment), using the 
McNemar test. The normality of the data was tested using the 
Shapiro-Wilk test. The participants were then divided into: re-
mained inactive, became inactive, became active and remained 
active. The groups were compared in terms of gender, age and 
schooling using the Chi-square test for categorical variables (gen-
der and schooling) and the Kruskall-Wallis test for continuous var-
iables (age – non-parametric distribution). After that, the partici-
pants’ MMSE scores were compared according to the groups of 
physical activity. The groups whose data showed a normal distri-
bution (became active and remained active) were compared us-
ing the Paired sample t-test, whereas those that did not unveil a 
normal distribution (remained inactive and became inactive) were 
compared using the Wilcoxon test for paired samples. The signif-
icance level adopted was 5%. 

The study was approved by the human research ethics commit-
tee of Universidade Federal de Mato Grosso do Sul – UFMS. All 
participants read and signed the Free and Informed Consent Form 
before the two interviews.  
 

RESULTS 
 

With regard to the practice of physical activity, there was a sig-
nificant change when comparing the follow-up assessment 
(2021) with the baseline assessment (2018/2019) (p=0.0003), 
with 28.0% of the individuals who practiced physical activity be-
coming inactive and 12.0% of those who did not practice physical 
activity becoming active (Table 1). 

 

Table 1. Analysis of physical activity from 2018/2019 to 2021 (n= 
200) 
 

2018/2019 assessment 

2021 assessment 

Inactive Physically active 

Frequency (1%) 

Inactive 93 (46.5%) 24 (12.0%) 

Physically active 56 (28.0%) 27 (13.5%) 

1Percentages in relation to the total sample;  p= 0.0003 

 
Table 2 shows the analysis of changes in physical activity ac-

cording to sociodemographic variables. The majority of the sam-
ple consisted of females (66.5%), with more than 4 years of 
schooling (52.5%) and a median age of 60 years. There was no 
relationship between sociodemographic variables and physical 
activity, thus indicating that the four groups were similar in terms 
of sociodemographic variables. The results of the Mini Mental 
State Examination (MMSE) are displayed in Table 3. There was a 
significant reduction in the instrument's score, when compared 
the baseline assessment, in which the average was 22.98 points, 
to the follow-up assessment, with an average of 22.54 points (p= 
0.040). In addition, individuals who became inactive during the 
assessment period showed a significant reduction in their MMSE 
score (p= 0.028) (Table 3).                                             
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Table 2. Sociodemographic variables (2018/2019) and changes in physical activity (n= 200) 
 

Variable 
n (%) or Md (min-max) 

Total  
(n= 200) 

Physical activity 
p-value 

Remained inactive (n= 93) Became inactive (n= 56) Became active (n= 24) Remained active (n= 27) 

Sex      

0.834 Male 67 (33.5) 29 (43.3) 19 (28.4) 8 (11.9) 11 (16.4) 

Female 133 (66.5) 64 (48.1) 37 (27.8) 16 (12.0) 16 (12.0) 

Age (years) 60 (45-95) 62 (45-95) 60.5 (45-81) 58 (45-90) 58 (45-85) 0.306* 

Education      

0.919 0-4 years 95 (47.5) 46 (48.4) 26 (27.4) 10 (10.5) 13 (13.7) 

> 4 years 105 (52.5) 47 (44.8) 30 (28.6) 14 (13.3) 14 (13.3) 

Md: Median;  Chi-square; * Kruskall-Wallis test 
 

Table 3. Average MMSE scores and changes in physical activity from 2018/2019 to 2021 (n= 200) 
 

              MMSE baseline assessment (2018/2019)                MMSE follow-up assessment (2021)      p-value 

 Me (sd) Md (min-max) Me (sd) Md (min-max)  

Remained inactive 22.34 (3.97) 23 (8-29) 21.87 (4.88) 22 (7-30) 0.266┼ 

Became inactive 23.61 (4.43) 25 (14-30) 22.88 (5.04) 24 (10-30) 0.028┼ 

Became active 23.67 (4.33) 23.5 (11-29) 23.75 (3.26) 24.5 (16-29) 0.891 

Remained active 23.22 (3.54) 23 (14-29) 23.04 (4.33) 24 (13-28) 0.690 

Total 22.98 (4.11) 23 (8-30) 22.54 (4.71) 23 (7-30) 0.040┼ 

MEEM: Mini Mental State Examination; Me: Mean; Sd: standard deviation; Md: Median; ┼ Wilcoxon test;  Paired t-test                                  

DISCUSSION 
 

The social distancing recommended by the authorities due to 
the COVID-19 pandemic can result in negative consequences for 
health, especially for the group of middle-aged and older adults, 
predisposing them to frailty, chronic diseases and socioemo-
tional impacts.22 This can be due to a decrease in physical activity 
and even less participation in social, community and family activ-
ities.26  

In the current study, a decrease in physical activity (28% of the 
sample) was found when comparing before and during the pan-
demic. Similar results were identified in a study conducted with 
adults (aged ≥18 years) that investigated the impact of social iso-
lation on physical activity during the COVID-19 pandemic in Brazil 
and its macro-regions, which identified a decrease in the fre-
quency and duration of physical activity in the Brazilian popula-
tion and also in the main macro-regions.27  

Another investigation that identified the impact of social isola-
tion on the practice of physical activity and the sedentary behav-
ior of Spanish university students during the COVID-19 pandemic 
found a decrease in the practice of moderate and vigorous phys-
ical activity, as well as an increase in sedentary behavior. None-
theless, there was an increase in the practice of physical activity 
with intervals (High-Intensity Interval Training, HIIT), showing a 
possible strategy for reducing sedentary behavior.    

Changes in lifestyle, such as increased sitting time, reduced 
energy expenditure for performing tasks and a decrease in the 
number of steps and walking distance, due to social isolation 
during the COVID-19 pandemic, have negatively affected the 
practice of physical activity in older people, leading to a decrease 
in physical fitness and an increase in sedentary lifestyles in 
several countries.29-33 An observational study carried out before 
and during the pandemic with hypertensive older people showed 
a significant increase in sedentary behavior, a decrease in the 
number of steps per day, moderate-vigorous physical activity and 
a tendency towards a decrease in light physical activity. In 
addition, the pattern of sedentary behavior was changed, with a 

reduction in interruptions of this behavior and an increase in 
prolonged and uninterrupted sedentary time.34 

Various aspects of life, such as physical health, life satisfac-
tion, functional status and the perception of aging healthily, are 
positively affected by the practice of physical activity.35 Physi-
cally active individuals have a lower risk of suffering from cardio-
vascular and respiratory diseases, cancer and diabetes, as well 
as socioemotional diseases like depression.36-37 In addition, older 
individuals benefit from less frailty and sarcopenia.38 

In the current study, although a decrease in physical activity 
was found before and during the COVID-19 pandemic, it was also 
found that 12% of the participants who were physically inactive 
became active. A previous study found similar discoveries in 
which individuals classified as “sedentary” and “somewhat ac-
tive” increased their physical activity.27 It is worth underlining that 
the monitoring assessment in this study was carried out during a 
period when social isolation measures were beginning to loosen, 
which may have contributed to the result. 

In addition to the results found on the practice of physical ac-
tivity in our findings, we observed a in the MMSE score between 
the analyzed periods, especially in individuals who practiced 
physical activity in the baseline assessment and became inactive 
in the follow-up assessment. 

Studies have shown the impact of reduced social interaction on 
the mental health of older individuals, caused by isolation during 
the pandemic.39-41 Increases in psychological stress leading to 
clinical pictures of anxiety and depression, as well as levels of 
loneliness, were found during the period of social isolation.41 Anx-
iety disorders were also found in a study carried out with the Chi-
nese population, especially in individuals under the age of 35 who 
spent most of their time focused on the COVID-19 pandemic, 
which could be a potential factor in terms of psychological prob-
lems.42 

The impact of social isolation on cognitive function and 
neuropsychiatric symptoms was investigated in older individuals 
with mild cognitive impairment, Alzheimer’s disease and 
dementia with Lewy bodies. They found an accelerated decline in 
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cognitive function, assessed by the MMSE, and the main factors 
were social isolation and physical inactivity.43 In another study 
with an older population (average age 80.69 years), decreased 
cognitive performance and lower quality of life were reported, as 
well as greater dependence on telephone use and medication 
management, when comparing the periods before and during the 
COVID-19 pandemic.44 

In a longitudinal study investigating cognitive decline in older 
people before and after the beginning of the COVID-19 pandemic, 
a more accelerated cognitive decline was found after the begin-
ning of the pandemic when compared to the slow and non-signif-
icant decline observed over almost 15 years before the pan-
demic.45 The COVID-19 pandemic and social isolation measures 
have had a significant impact on the lifestyles of middle-aged and 
older adults, thus reducing physical activity and cognitive func-
tioning in this group, which is especially important for those al-
ready affected by chronic diseases and those related to socio-
emotional aspects. Maintaining an active lifestyle, even in the 
home environment, and daily contact with family members, 
should be encouraged for the aging population, with a view to re-
ducing the negative effects of isolation.  

There are limitations that must be considered. The first is the 
sample loss between the two data collections, which had an im-
pact on the size of the follow-up sample. The fact that the second 
collection was carried out during a period when isolation 
measures were more flexible may have influenced our results. 
Our study was carried out with a small sample and in a municipal-
ity located in Brazil, which is why the data cannot be generalized.  

The medical diagnosis of cognitive decline may be important 
for future studies, despite the fact that we used an instrument 
validated for Brazilian culture and used worldwide for this assess-
ment. On the other hand, the strengths of our study are related to 
its originality, the fact that the sample consisted of individuals 
aged 45 or over, assessing them in the aging process and in old 
age, with a view to favoring early interventions; and the longitudi-
nal design, which made it possible to identify temporal relation-
ships between the variables. 

 

CONCLUSION 
 

The practice of physical activity in the assessed period (before 
and during the pandemic) influenced cognitive performance, es-
pecially in middle-aged and older adults who became inactive. 
This is the group that requires the most attention to assess and 
monitor cognition. It is recommended that future research assess 
physical activity and cognitive performance in the post-pandemic 
period, in order to monitor the situation. 
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