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COVID-19 E SEUS IMPACTOS NA APTIDAO FiSICA: DA REDUCAO DE
DANOS A PROMOCAO DE SAUDE
COVID-19 AND ITS IMPACTS ON PHYSICAL FITNESS: FROM HARM REDUCTION
TO HEALTH PROMOTION

RESUMO

Ainda que efetivas para mitigar a propagagao da doenga do coronavirus 2019 (COVID-19),
as medidas de isolamento social levaram a redugdo do nivel de atividade fisica e simulta-
neamente a0 aumento do comportamento sedentario e & mudanca no consumo alimentar.
Contudo, as agdes em saude foram destinadas aos pacientes com COVID-19 sintomatica
durante e apds a internagdo, enquanto nao foram empreendidas agdes em prol da promogao
de saude e da reducgdo de danos e agravos, sobretudo em pessoas com doengas cronicas ou
risco cardiovascular aumentado. Nesta revisdo narrativa, sumarizamos € analisamos criti-
camente os efeitos da COVID-19 em diferentes desfechos em satde, enfatizando a aptidao
fisica. Analisamos possiveis impactos indiretos da pandemia na saude e oferecemos um
debate sobre o papel da telessaude neste cenario. Conduzimos buscas no PubMed, Cochra-
ne Library, Physiotherapy Evidence Database, Biblioteca Virtual em Saude e literatura
cinzenta, combinando termos relacionados a COVID-19, telessatde e aptidao fisica. Em
pacientes pos-COVID-19, pode haver persisténcia de sinais ou sintomas da doenca, tais
como dispneia. Adicionalmente, a sindrome pds-internagdo ¢ marcada por disfungdes e
pela reducdo da funcionalidade e da qualidade de vida. Em individuos em isolamento so-
cial, houve mudangas deletérias no estilo de vida, as quais podem resultar em agudizacao
ou desenvolvimento de condigdes cronicas. Refor¢amos a necessidade de agoes de redugao
de danos e estabelecimento de metas de aptidao cardiorrespiratéria e promogao de um es-
tilo de vida mais ativo e saudavel. Nesse cendrio, a telessatide pode ser uma estratégia em

potencial para a manutencao da atividade fisica.

Palavras-chave: COVID-19. Atividade Fisica. Comportamento Sedentario. Promogao da
Saude. Telessaude.
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ABSTRACT

Although social distancing policies were necessary to mitigate the spread of the Coronavi-
rus Disease 2019 (COVID-19), it also led to decreased physical activity levels, increased
sedentary behavior, and changes in dietary consumption. However, the health actions were
destined for patients with symptomatic COVID-19 during or after the hospitalization, while
health promotion and harm reduction actions were not implemented especially for subjects
with chronic conditions or increased cardiovascular risk. This narrative review summariz-
es and critically analyzes COVID-19-related effects on different health outcomes, empha-
sizing physical fitness. We also analyzed the potential indirect pandemic-related effects on
health and offered a debate regarding the role of telehealth during this period. We carried
out searches on PubMed, Cochrane Library, Physiotherapy Evidence Database, Bibliote-
ca Virtual em Saude, and Opengrey by combining terms related to COVID-19, telehealth,
and physical fitness. Symptoms such as dyspnea can persist in patients post-COVID-19.
Additionally, post-discharge syndrome is characterized by dysfunctions, impairment, and
reduced quality of life. Subjects in social isolation suffered deleterious changes in lifestyle,
which can lead to acute conditions and the development of chronic diseases. Therefore, we
reinforce the need for actions on harm reduction, the setting of goals for cardiorespiratory
fitness, and the promotion of a more active and healthier lifestyle. In this scenario, tele-

health emerged as a potential strategy for the level of physical activity maintenance.

Keywords: COVID-19. Physical Activity. Sedentary Behavior. Health Promotion. Tele-
health.
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INTRODUCTION

Since the start of the global pandemic of Coronavirus Disease 2019 (COVID-19) in
March 2020, it has become imperative to discuss the direct and indirect impacts of the
pandemic on cardiorespiratory fitness, exercise tolerance, and functional exercise capacity
due to both related-disease effects and the decreased physical activity level caused by social

distancing policies addressed to mitigate the spread of COVID-19.

Although the literature is still being constantly updated, the quarantine and social dis-
tancing policies advocated by epidemiologists and health authorities globally have contri-
buted to reduced incidence and mortality rates of COVID-19, mainly when combined with
other preventive strategies (DELEN et al., 2020; VOPHAM et al., 2020). However, these
policies resulted in an enormous challenge, especially in the need to remain physically ac-
tive in the current pandemic context. Even with the flexibility of the measures, it is rational
to expect that the current situation will continue, particularly for those who have comorbi-

dities already identified, as risk factors for severe cases of COVID-19.

Additionally, the emphasis on the preventive and control strategies (social distancing,
remote working, and distance learning) and treatment of patients with COVID-19 affected
the care delivered for patients with non-communicable chronic diseases (disruption of pre-
vention and treatment activities) (MODESTI et al.,2020), reinforcing the role of telehealth
and its possibilities to ensure longitudinal care and reduce the service burden during pande-
mic (CAETANO et al., 2020; BOKOLO, 2021; SMITH et al., 2020).

Until March 23", 29,729,991 cases of COVID-19 were confirmed and 28,363,966 of
them survived the disease in Brazil (BRASIL, 2021). Therefore, delivering care after hos-
pital discharge due to the post-intensive care syndrome (STAM et al., 2020) has also been
an urgent need due to the length of hospital stay and the physiological repercussions of the
disease (ocular, cutaneous, gastrointestinal, renal, cardiac, pulmonary, and neural) (GAN-
DHI et al., 2020; LI et al., 2020; KIEKENS et al., 2020; GULATI et al., 2020; LAl et al.,
2020; BALACHANDAR et al., 2020). It is important to highlight that knowledge about the
duration of the disease effects has still been developed, especially regarding the long CO-
VID-19, which makes it essential to closely monitor these patients both in clinical practice
and research (KIEKENS et al., 2020; BALACHANDAR et al., 2020; WADE, 2020; RI-
CHARDSON et al., 2020). However, literature, as well as government authorities, remains
focused on COVID-19 acute care instead of rehabilitation (NEGRINI ez a/., 2020) or harm

reduction.

Given the negative repercussions of COVID-19 on the daily lives of people around the
world, it is also suggested that the overlap of the pandemics and physical inactivity has the
potential to further impact and accelerate the latter with consequences that are still unpre-
dictable (HALL et al., 2020). Although the vaccination campaign has started, including
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booster doses, the delayed process and denialism associated with political and economic
instability imply additional concern regarding the ongoing pandemic in Brazil and help to

explain our alarming and sustained numbers of cases and deaths.

Therefore, our challenge is defining how to deliver care to patients at hospital dischar-
ge, elderly individuals or those with comorbidities and healthy subjects in social distancing
and/or at remote working, going through the additional challenge of providing care with
Brazilian-related social inequalities and disbelief in social distancing policies and other
health-related actions. Since the pandemic-related impacts tend to remain for the next se-
veral months, we reinforce the need for harm reduction actions and the setting of goals for
cardiorespiratory fitness and physical activity. It is also worth noting that we have to reflect
on what we learn from pandemics, particularly the pandemic legacies related to physical

activity and functioning.

Given this scenario, we aimed to critically review the existing literature not only on
the effects of COVID-19 on health status with an emphasis on physical fitness but also on
the possible indirect impacts related to the prevention and control strategies to mitigate
the pandemic. Last, we also introduce telehealth as a potential strategy to deal with this
complex and dynamic situation either in the telerehabilitation of post-COVID-19 or in the
health promotion to maintain or increase the amount of daily physical activity despite so-

cial distancing and quarantine.

METHODS

We developed a narrative review, whose main purpose was to summarize and critically
analyze the known effects of COVID-19 on several health outcomes, especially physical
fitness. Secondarily, we intended to identify possible indirect impacts of the pandemic con-
text on health status (particularly physical fitness, level of physical activity and sedentary
behavior, and functional exercise capacity) due to social distancing, remote working, and
distance learning. At last, we provide a debate about the role of telehealth during the pan-
demic, and its potential after the end of the COVID-19 pandemic.

Due to the state-of-art of pandemic-related scientific literature, conducting a narrative
review seemed appropriate since the existing literature remains scarce and presents several
distinctive focuses according to the pandemic phases. Additionally, the expertise of the
group of reviewers allowed a critical analysis of the theme and helped to ensure the quality

of evidence collection.

We conducted several searches on PubMed, Cochrane Library, Physiotherapy Evidence
Database (PEDro), and Biblioteca Virtual em Saude (BVS), among other electronic data-
bases. The terms were defined after consultation of the Medical Subject Headings (MeSH)
and linked through Boolean operators (AND, OR). Although we did not specify any lan-
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guage or publication data restriction, we prioritized articles published in Portuguese, Span-

ish or English over the last two years, especially for those pandemic-related studies.

The findings were analyzed throughout full-text reading and critically summarized in

a narrative synthesis.

RESULTS AND DISCUSSION

Several searches in literature were carried out using different combinations between
the selected terms, including searches on grey literature. Due to these procedures, the num-
ber of citations found per search was not registered. In addition, we updated the narrative
synthesis according to the development of scientific literature related to the theme. Last, it
is worth mentioning that we considered the relevance, publication date, and level of evi-
dence as the main points to include the studies in our narrative synthesis, implying that we
replaced some studies with newer evidence whenever needed. For our final synthesis, we

critically analyzed about one hundred and fifty and two hundred studies.

Social distancing and its impact on lifestyle behavior and food intake

Social distancing negatively affected lifestyles worldwide (TISON et al., 2020). Ac-
cording to a Canadian online survey, both active and inactive individuals reduced levels of
activity (LESSER et al., 2020). In Spain, both males and females with comorbidities pre-
sented lesser levels of moderate-to-vigorous and vigorous-intensity physical activity than
before the pandemic (LOPEZ-SANCHEZ et al., 2021). In Italy, the literature showed an
increased sedentary behavior with a decreased physical activity engagement (MAUGERI
et al., 2020; JACOB et al., 2020; GALLE et al., 2020), which affects mental well-being
(MAUGERI et al., 2020; JACOB et al., 2020; SCHUCH et al., 2020). In China, social dis-
tancing altered the physical activity level negatively, but eating behavior positively (RUI-
Z-ROSO et al., 2020). An alarming decrease in physical activity was observed in children
(MOORE et al., 2020; DUNTON et al., 2020). In contrast, Reyes-Olavarria et al. (2020)
found weight gain associated with increased consumption of alcohol and fried food in ad-
dition to behavior-changed physical activity.

Additionally, normal-weight individuals presented more weight gain in comparison
to overweight or obese individuals (HE et al., 2020). There was an increased vegetable
consumption, but also an increased sugary food and snack consumption associated with
inactivity (RUIZ-ROSO et al., 2020), and females had more energy intake when compared
to males (GALLO et al., 2020). Ruiz-Roso et al. (2020) found high ultra-processed con-

sumption in Latin America during social distancing.
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The prevalence of depression and anxiety symptoms was more frequent in individuals
with more than 10 h/day in sedentary behavior and less than 30 min/day of moderate-to-
-vigorous or 15 min/day of vigorous physical activity (SCHUCH et al., 2020). A previous
study found that individuals who had depressive symptoms do not meet physical activity
recommendations (SCHUCH et al., 2017). Also, the individuals who meet the physical
activity guidelines before the pandemic confinement presented low anxiety (LOPEZ-BUE-
NO et al., 2020). Additionally, outdoor physical activity contributes to psychological well-
-being, and it is safe when keeping hygiene measures (PARK et al., 2020). Slater, Christia-
na, and Gustat (2020) proposed short and long-term recommendations to perform physical
activity in parks and green spaces, suggesting keeping the parks open and the adoption of
open streets or Slow Streets initiatives, as well as emphasizing social distancing instead of
social isolation. Slimani et al. (2020) found that both being minimally active and increasing

physical activity is related to a better quality of life when compared to inactivity.

During the pandemic, several recommendations to maintain physical activity were pu-
blished. Pitanga et al. (2020) briefly suggested how to maintain physical activity in Brazil,
including places to practice (mostly outdoors and at home with professional guidance),
types of activities (aerobic, strength and balance exercises, stretching, and climbing up and
down stairs), intensity (light-to-moderate, avoiding high-intensity exercise) and duration
(30-60 min/day). Sedentary behavior was also unrecommended (maximum of 6-8 hours
daily, 2-4 hours of screen time, and an increase in breaking up sedentary time) (PITAN-
GA et al., 2020). In a systematic literature review, Bentlage ef al. (2020) summarized the
recommendations to stay active during the pandemic, adding the use of activity trackers
to monitor steps per day, the use of rating of perceived exertion scale (< 3, moderate ef-
fort), relaxation activities, and Exergames. Khoramipour et al. (2021) proposed aerobic,
resistance, and respiratory training and yoga to prevent social distancing effects, while
Schwendinger and Pocecco (2020) provided home-based high-intensity interval training
recommendations. Wang et al. (2020) recommended aerobic and anaerobic exercise (based
on moderate-intensity continuous training and a combination of resistance training with
high-intensity interval training) according to 150 min/week, 30 min/day, 10,000 steps/day,
and 64-170 steps/minutes for at least 10 minutes for 3-5 days/week. However, the availa-
bility of exercise equipment must be considered. Its association with the habit, intention,
and planning of physical activity must match the equipment available since it can influence
behavior (KAUSHAL et al., 2020).

Paradoxically, the population’s interest in the topic of physical activity has increa-
sed significantly since the beginning of the pandemic and continues to remain high today
(DING et al., 2020). Topics such as ‘high-intensity interval training’ and ‘home-based exer-
cise’ were very prevalent in this research. Accordingly, it is necessary to take advantage of

the moment of most significant interest in the theme and outline strategies on a large scale
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that can at least “hold the line” compared to pre-pandemic population physical activity
levels (HALL et al., 2020). It is worth mentioning that home-based exercise must be super-
vised by experts in the field, particularly for those with a diagnosis of chronic conditions

and without previous experience in performing effort.

Cardiorespiratory fitness, exercise tolerance, and functional exercise capacity after
COVID-19

As widely described, the main COVID-19 referred symptoms are fever, cough, fatigue,
dyspnea, and myalgia (GE et al., 2020), but the laboratory findings may also include bila-
teral diffuse alveolar damage (GE et al., 2020) and acute cardiac injury (LI et al., 2020).
Patients with COVID-19 present a relatively long length of stay in hospital (KIEKENS et
al., 2020) with important features for health status and quality of life after discharge, espe-
cially related to impaired functioning (KIEKENS et al., 2020; LAU e et al., 2005; BELLI
et al.,2020; HALPIN et al., 2021; LI et al., 2020; CURCI et al., 2020).

Regarding patients after hospital discharge from COVID-19, dyspnea and shortness of
breath remain (HALPIN et al.., 2021; CURCI et al., 2020), and most of the patients were
not able even to perform a six-minute walk test (6MWT) (CURCI et al., 2020). Among the
physical dysfunctions after COVID-19, 61.4% of the patients presented decreased activity
endurance (LI ef al., 2020) and 72% reported fatigue (HALPIN et al., 2021). Functioning
was also impaired with a dependency to transfer (15%), dressing (24%), toilet use (35%),
and bathing (64%) (BELLI et al., 2020).

Brawner et al. (2021) observed lower maximal exercise capacity in metabolic equiva-
lent of a task in patients diagnosed with COVID-19 hospitalized compared with those who
were not hospitalized and found a reduction of 13% in the odds of hospitalization for each
additional metabolic equivalent of task. However, literature still has gaps about the link

between cardiorespiratory fitness and COVID-19 related-effects.

Assessing cardiorespiratory fitness is safe and feasible to evaluate individuals critically
ill that underwent an intensive care unit (SOMMERS et al., 2019). The test can contribu-
te to the best interpretation of exercise limitation (BENINGTON et al., 2012), as well as
establish goals for its enhancement (SMITH et al., 2020). Although there is some concern
about the safety to realize CPET, Faghy et al. (2020) defend its role in the endemic phase of
COVID-19 with proper deliberation about risks and benefits before the test and establishing
procedures and strategies to reduce and/or control the transmission in cases of diagnosed
COVID-19. Based on previous studies about CPET applied to preoperative assessment,
Ahmed (2020) added the potential of cardiorespiratory fitness to stratify risk combined
with age and other clinical criteria, or cardiorespiratory fitness estimative through 6MWT

as an alternative. Regarding the 6MWT, the literature indicates that it can contribute to
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identifying exercise-induced hypoxia in patients with COVID-19 before hospital discharge
(FUGLEBIERG et al., 2020).

Wade (2020) suggests an evaluation of the personal concern of the patient, the activity
domains (vocational, leisure, and daily living activities), the common symptoms before and
after the disease, and additional health problems. Karloh, Matias, and Mayer (2020) reinfor-
ce the importance to include motivational strategies in rehabilitation programs to increase
the patient’s autonomy to perform exercises and maintain an active lifestyle. Zbinden-Fon-
cea et al. (2020) gathered several studies that indicate a potential role of high cardiorespi-
ratory fitness as a protective factor against infection, mainly due to reducing inflammatory
pathways. Millet and Burtscher (2020) proposed that low cardiorespiratory fitness is a risk
factor for viral infection related to mitochondrial function. Similarly, Fernandez-Léazaro
et al. (2020) discussed why physical exercise can be considered an important preventive
strategy. Therefore, both prevention strategies and rehabilitation programs must consider
exercise prescription to maintain and/or increase cardiorespiratory fitness, the practice of
functional activities, psychosocial therapies, and health education to self-management care
(WADE, 2020).

In this context, the first plausible step is to shift the focus from current physical activi-
ty recommendations from the goal of achieving at least 150 min of moderate to vigorous
physical activity per week to “sit less, move more”. This recommendation is supported by
current evidence that suggests the absence of such an “all or nothing” threshold concerning
health benefits (WARBURTON; BREDIN, 2017). Adversely, a 150 min/week threshold
can bring an unnecessary barrier, especially for those who want to become more active. The
upcoming consensus will likely be based on more lenient recommendations regarding the

amount and intensity of physical activity.

Some efforts have been made to help maintain physical activity during the pandemic.
There is free online information and tutorials on how to stay active in quarantine with home
exercises (ACSM, 2020). Recent research has shown that taking just 4,000 steps a day
at any pace improves long-term health (SAINT-MAURICE et al., 2020). This number of
steps is entirely feasible in the daily home routine. Another alternative has been reinforcing
the performance of home physical exercises with technology through tutorial videos, appli-

cations, or guided synchronously by online professionals (PITANGA et al., 2020).

Unfortunately, the implementation of physical activity strategies in public health faces
budget limitations, especially in low and middle-income countries. Accordingly, investing
in more cost-effective and educational strategies such as mass campaigns and digital ways
to persuade concerning beneficial behavior changes are recommended and described as

promising globally.
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Social inequalities and comorbidities are associated with a worse prognosis of CO-

VID-19 and low levels of physical activity

The profile most affected by COVID-19 was mainly older men with comorbidities
(BELLI et al., 2020; LITHANDER et al., 2020; FANG et al., 2020; ROSSI et al., 2020)
and at high risk of requiring and remaining in prolonged intubation (HUR et al., 2020).
When a high number of comorbidities (especially hypertension and diabetes), high risk of
worse prognosis and/or death (LITHANDER et al., 2020; ROSSI et al., 2020; GUAN et al.,
2020). Additionally, hypertension, cardiovascular diseases, chronic obstructive pulmonary
disease, and sex can increase the risk of exacerbation of COVID-19 (ZHAO et al., 2020).
Patients with cardiovascular disease can suffer additional acute cardiac injury and present a
large risk of developing more severe COVID-19 and a high risk of death (LI ef al., 2020).

However, we must consider that the individuals with social vulnerability present less
education, more comorbidities, and less access to health services (PIRES et al., 2020).
They also share the home with more relatives and most of them remain working during the
pandemic. Natividade et al. (2020) found irregular adherence to social distancing policies
in Salvador, but the highest adherence was associated with more favorable living condi-
tions. Kopel et al. (2020) showed that minority groups were at high risk of infection, as well

as commonly presented comorbidities and low socioeconomic status.

Regardless of COVID-19, the prevalence of frailty is high when high social vulnera-
bility (de JESUS et al., 2018) and the caregivers were commonly elderly pre-frail (SAN-
TOS-ORLANDI et al., 2017). In addition, the prevalence of risk factors for cardiovascular
disease in Brazil is substantial, including physical inactivity (BRASIL, 2019). Based on the
self-report of 1,726 individuals mainly adults and middle-aged from the Southeast region,
Vancini et al. (2020) found that less physical activity was linked to symptomatic COVID-19
cases. In Rio Grande do Sul, individuals with higher schooling presented more leisure-time
physical activity during the pandemic than those with less education (50.9 vs 9.8%), mainly
at home (53.5%) or outdoors (38.9%) (CROCHEMORE-SILVA et al., 2020). In contrast,
it is important to highlight regional differences since men presented more reduction in
physical activity (quantity, intensity, and type) than women in Spain, who proved to be
more adaptable to the use of technology and even started to exercise more during pandemic
(GARCIA-TASCON et al., 2020).

Although the vaccination started in January 2021, the continental dimension and di-
versity characteristics among the different regions of our country imply that the sanitation
measures, use of face masks, and social distancing policies will remain over the course of
the year. Thus, social inequalities, as well as regional aspects, must be a major concern to
mitigate the COVID-19 pandemic, especially in Brazil, but also to establish harm reduc-

tion actions. Despite the actual status of the pandemic that may be reaching an end soon,
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the literature suggests that we will experience other endemics and/or pandemics from now
on, which requires us to gather what we learn and be prepared to ensure health from harm

reduction to rehabilitation.
Telehealth and the major role of health education and home-based interventions

Due to the possible burden of health-related services, Gutenbrunner et al. (2020) ar-
gued that rehabilitation must be a priority in the pandemic. Zhu et al. (2020) summarized
the respiratory rehabilitation for patients with COVID-19, while Smith ez al. (2020) detai-
led the home and community-based physical therapy for patients with post-intensive care
syndrome. Recently, a consensus for the rehabilitation of patients post-COVID-19 treat-
ment was published (BARKER-DAVIES et al., 2020).

At the beginning of the pandemic scenario, there was a call to action for the imple-
mentation and integration of telemedicine in coping the COVID-19, especially to increase
its use in the routine of care and, more specifically, to contact and confirm the diagnosis of
asymptomatic or symptomatic patients and hence online screening to provide telemonito-
ring, teleconsultation or referral to the service if needed (OHANNESSIAN et al., 2020).
Later, Salawu et al. (2020) proposed a multidisciplinary model for telerehabilitation of
COVID-19 survivors based on delivery care at home. In addition to protecting the health
professionals, telemedicine guarantees the delivery and continuity of healthcare (BOKO-
LO, 2021; SMITH et al., 2020; BOKOLO, 2020; LOPEZ; CLOSA; LUCAS, 2020), being
constantly discussed regarding advantages and disadvantages (BOKOLO, 2020; LOPEZ;
CLOSA; LUCAS, 2020).

Lopez, Closa, and Lucas (2020) highlight the security, accessibility, perception of the
service provided, participation and co-responsibility, and personalized telerehabilitation
as the main advantages of telemedicine. The process of telemedicine is composed of the
following steps: patient introduction to telemedicine and consent to its use, downloading
telemedicine software, registering an appointment that is confirmed by medical staff, te-
leconsultation, and then telemonitoring (BOKOLO, 2020). However, its use is linked to
organizational (availability of funding, adequate training, and workflow integration), te-
chnological (data privacy and access, data security and risk, broadband access, and Wi-Fi
quality, availability, and infrastructure), and social aspects (licensure requirements, health
insurance, and reimbursement policies, lack of regulation and advocacy, patients, and me-
dical practitioners’ willingness) (BOKOLO, 2021). The integration of telemedicine with
national and international guidelines, the definition of regulations, the training of health
professionals to increase the expertise of its use to monitor, educate and communicate with
patients, and an integrated data system allowing epidemiological surveillance and research
are some of the main challenges that remain regarding telehealth use and implementation
(OHANNESSIAN et al., 2020). Smith et al. (2020) point to the importance of training
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health professionals to deliver telehealth, ensuring the clinical acceptance of its use, and
reorganizing the services to include telehealth and systems for service management in the

clinical routine, regardless of emergencies such as a pandemic scenario.

Several studies described the implementation of telemedicine services and health in-
formatics support (VILENDRER et al., 2020; MANN et al., 2020; RAMASWAMY et al.,
2020). Vilendrer et al. (2020) analyzed three health systems according to target patient
demographic, patient privacy and hardware, provider hardware and access, software and
electronic health records integration, and capabilities (inpatient and family perspectives)
and found preliminary positive adoption with video calls or videoconference (Zoom, We-
bex, Facelime) used for 16.5 minutes in average within one month. Mann et al. (2020)
observed an 80% decrease in service visits while telemedicine increased from 102.4 to
801.6 video-based telemedicine per day without altering the patients’ reported satisfaction.
Similarly, Ramaswamy et al. (2020) did not find a change in patient satisfaction regarding
video visits compared to before and after COVID-19, but less satisfaction during in-per-
son visits was observed when compared to video-based telemedicine during the pandemic.
Contreras et al. (2020) described the scenario of telemedicine during a pandemic due to its
largely and rapidly expansion, especially in the number of video calls, and provided some
recommendations for platforms (avoid the use of non-compliant telemedicine platforms for
example Hangouts, Zoom, Skype, FaceTime), telemedicine interaction and documentation.
Additionally, Loeb et al. (2020) proposed a triage list for defining in-person visits or tele-
medicine and a task checklist to launch telemedicine applied to the orthopaedical surgery
field, but also added examples of telemedicine technology applications and sheets to indi-

viduals involved in the setting visit (patients, office staff, and providers).

Caetano et al. (2020) discussed the scope of telehealth, exploring its use against the
pandemic and adding its role in information and health education. The authors detailed
the initiatives regarding telehealth as proposed by Programa Telessatde Brasil Redes but
showed low and moderate implementation. Although the study presents limitations that
must be considered, Macinko et al. (2020) pointed out the alarming scenario of the pan-
demic in Brazil even after several months of policies to control the spread of disease. In
addition to significant differences among macro-regions of our country, almost 70% of
individuals who reported COVID-19 symptoms did not seek health care due to underesti-
mating the severity of the symptoms, the previous interruption of delivering care, lack of
knowledge about the disease diagnosis, and fear of infection that contribute to medical care
avoidance (MACINKO et al., 2020).

However, few studies investigated the barriers and challenges of implementation of te-
lemedicine in countries considering the impact of social inequality. In Brazil, access to the
internet varies according to country regions, as well as the quality of this access (PNAD,
2021), which is a challenge that must be considered. Additionally, the elderly navigate the
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internet less than young and adult people due to a lack of knowledge and/or sharing devices
with other family members (PNAD, 2021). Previously study (NISHIJIMA et al., 2017)
reported that digital illiteracy largely limited the use of information and communication

technologies among the elderly.

The role of health education must be more expressively addressed (WADE, 2020),
especially to provide clarification on fake news and to contribute to self-management care
and hence avoid the possible burden of rehabilitation services during the reopening phase.
It is important to guide and monitor individuals who have fulfilled social distancing, es-
pecially to ensure health education for fake news, self-management care (WADE, 2020;
WAINWRIGHT; LOW, 2020), and a healthier and more active lifestyle both inside and

outside the home.

Telehealth and emerging tendencies applied to promote physical activity and reduce
sedentary lifestyle

The costs of physical inactivity in health have already been cautiously evaluated and
have shown to be very high annually (DING ef al., 2016). Accordingly, the World Health
Organization (WHO) published a global strategy to reduce the prevalence of physical inac-
tivity in the world to 15% in 2030 (WHO, 2018). Unfortunately, recent research has shown
that if the decline in physical inactivity continues at the current rate, the objective mentio-
ned above will not be achieved (GUTHOLD et al., 2018). Therefore, strategies to reduce
physical inactivity should be more conspicuous. In this context, mass campaigns have been
considered one of the seven most effective investments to publicize physical activity bene-
fits capable of changing social behavior (BAUMAN, 2018). They play a fundamental role

and are among those recommended in the global plan of WHO.

Before the pandemic, Warburton and Bredin (2017) found that the dose-response rela-
tionship between physical activity and mortality and the primary and secondary prevention
of various health outcomes is curvilinear, with the most notable benefits observed with
relatively minor volumes of physical activity. These results emphasize the urgent need to
recommend that people become more active in obtaining health benefits and become even
more critical in the current pandemic context. The evidence of positive effects of light phy-
sical activity and the interruption of sedentary behavior on health is great news when home
exercises in less appropriate places are the recommended alternatives to prevent the virus’s

proliferation.

The effects of campaigns are considered to be modest and require substantial resources
(LANKFORD et al., 2014). However, Bauman ef al. (2001) showed that adults between 25
and 60 years old who were aware of a mass campaign for physical activity were more than

twice as likely to increase their activity level by one hour a week compared to those who
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were unaware of the campaign. Huhman et al. (2005) showed that children aged 9 to 10
years old warned about a mass campaign for physical activity engaged in physical activities
in their free time for 34% more time than children unaware of the campaign. A systematic
review with meta-analysis indicates that the results are beneficial for improving walking
quantity (ABIOYE et al., 2013). As mentioned earlier, the results indicate the potential of

campaigns for population changes in physical activity and sedentary behavior.

Paradoxically, the new coronavirus pandemic resulted in a “positive adverse effect”
regarding population knowledge about physical activity benefits. With the restrictions im-
posed, this can be considered the first occasion in which physical activity was recognized,
disseminated, and promoted on a global scale, both for home exercises and external phy-
sical activities, which were the only ones allowed during much of the initial lockdown
(LEVINGER; HILL, 2020).

There is great potential for using mass campaigns to increase physical activity and redu-
ce sedentary behavior on a population scale, taking advantage of the population’s willing-
ness to absorb knowledge about physical activity and favorable behavior change. Some
points must be considered for the campaigns to have a more significant population impact
and more cost-effectiveness. Campaigns must be multicomponent, preferably mixing five
or more components and or offering greater intensity to be more effective (STEAD et al.,
2019). Additionally, they must be theory-based with building principles such as formative
research, audience segmentation, message design, channel placement, and process evalua-

tion.

Social networks such as Facebook, Instagram, and Twitter are becoming increasingly
popular. Today, more than 2.9 billion people use social media regularly. The percentage
of social network users in the United States increased dramatically from 5% in 2005 to
72% in 2020 (MERCHANT; LURIE, 2020). These numbers are not restricted to developed
countries. For example, 140 million Brazilians use social networks. Of these, 94% have a
smartphone and 11% already use a smartwatch, and 98% watch videos online. They spent,
on average, 9h17min on the internet (BRASIL, 2020). Therefore, there is great potential for

this digital medium to also reach people in low- and middle-income countries.

Given the emergence of the new coronavirus pandemic, a substantial increase in screen
time was inevitable, especially in the adult population. Personal and professional life has, at
various levels, been mediated by social networks. Digital communication media currently
play and will certainly continue to play a great potential to leverage health education mes-
sages, mass campaigns, patient care, and guidance from health professionals (TANG et al.,
2020).

The results of studies that investigated the impact of social networks on physical ac-

tivity levels indicate that, depending on the characteristics of the personal social network,
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can be beneficial. However, they can also have adverse effects on physical activity habits
(TANG et al., 2020).

Despite the recognized potential of social networks to intervene in physical activity
habits on a large scale, the effects of interventions through social networks are limited and
have been investigated in questionable quality studies restricted to Facebook, making it im-
possible to reach a consensus recommendation on this tool. Ferrer and Ellis (2017) showed
that about 87% of the interventions offered reported some change in physical activity beha-
vior, but just a few with significant changes. Although Facebook is the most popular among
social networks today, there is evidence that Instagram’s reach can be 200 times greater
(EDNEY et al., 2018).

In the context of COVID-19, which could be transferred to physical activity, there is
the possibility of using data sciences to monitor groups more vulnerable to the disease and
greater physical inactivity. With access to data from social networks, it is possible to mo-
nitor keywords, giving health authorities subsidies to act. Data mining is also a potential
alternative to encourage more healthy physical activity behaviors. For example, this stra-
tegy was responsible for identifying in Wuhan that the elderly was a risk group for more
severe cases of COVID-19 and made it possible to conduct appropriate health practices at
that time (HUANG et al., 2020).

Considering the negative impact of lockdown on adults’ and children’s mental heal-
th, strategies that can result in physical and mental benefits are needed. Physical activity
and exercise result in significant positive effects in preventing or alleviating mental ill-
ness, including depressive symptoms and anxiety- or stress-related disease (MALM et al.,
2019) and present a promising additional treatment option for people with anxiety disorders
(KANDOLA et al., 2018). Accordingly, technological strategies that make home exercise
sessions less monotonous and outdoor activities, which are already allowed in many coun-

tries, are safer.

Gamification (i.e., the use of game elements outside of the game context) has recently
been used to propel people to a more physically active lifestyle. Applications containing
gamification allow continuous interactions and have a positive impact on users’ motivation
(RUBIN et al., 2020). Through challenges, users can score points, earn rewards, and be

included in rankings.

Regarding outdoor physical activity that is already allowed in many countries, the te-
chnology could be used to provide important information about safe and suitable places to
practice physical exercises, minimizing the chances of contagion from COVID-19. Virtual
fences are relatively new technology and could be designed in public places conducive to
outdoor physical exercises. Connected to smartphone applications, for example, they could

provide video tutorials on muscle strengthening exercises using the built and natural envi-
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ronment. They could also be used to provide information on times and places with fewer
crowds, making outside activities safer. Fitness trackers are an excellent tool for reaching

the objectives mentioned above.

Among the limitations of social networks, the spread of fake news is the most threa-
tening. There is evidence that almost 30% of the most-watched YouTube videos related to
COVID-19 included inconsistent and or false information, unfortunately reaching around
62 million views globally (LI ef al., 2020). An essential role of social networks would be
to use artificial intelligence to monitor and mitigate the spread of false information. Social
media’s influence is so strong that the World Health Organization has set up an Informa-
tion Network for Epidemics to tackle the “infodemic” by correcting and controlling the
spread of false information (ZAROCOSTAS, 2020). Unfortunately, access to the internet,
especially in low and medium-income countries, is not universal. In remodeling regions of
developing countries, access is less than 30%. Also, even with access to the internet, many
of the population in low and middle-income countries have inferior schooling, and social
media remains unfamiliar. Currently, 46 million Brazilians do not have access to the inter-
net. Of this, 45% reported a lack of access due to the service cost, and 37% reported the lack
of a cell phone, computer, or tablet is also one of the reasons (PNAD, 2021).

Combating physical inactivity and sedentary behavior at present is an even more sig-
nificant challenge than before because, despite the explosion of evidence on the benefits of
physical activity in public health, we fail to implement the theory in practice in population
terms. It is necessary to seize the moment, considering the most significant interest in the
topic during the pandemic, and implement the behavior change necessary to attack a much
older pandemic (i.e., physical inactivity and sedentary behavior) which can enhance the
harmful effects of COVID-19.
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Table 1. Summarized advantages, disadvantages, and main challenges regarding social dis-
tancing policies and the use of digital information and communication technologies.

Social distancing Digital information and communication
Policies technologies
Advantages 147% transmission (DEL- delivery and continuity of healthcare
EN et al., 2020) (BOKOLO, 2021; SMITH et al., 2020;
129% incidence (VO- GIANSANTI, 2020)
PHAM et al., 2020) accessibility (BOKOLO, 2020)
135% mortality (VOPHAM participation and co-responsibility
et al., 2020) (BOKOLO, 2020)
personalized intervention (BOKOLO,
2020)
gamification (RUBIN et al., 2020)
Disadvantages Tsedentary lifestyle lack of regulation and advocacy (BOKO-
A dietary consumption LO, 2021)
1 weight health insurance accountability (BOKO-
| cardiorespiratory fitness LO, 2021)
disruption of prevention need of training health professionals
and treatment activities (OHANNESSIAN et al., 2020)

device possession
access to internet (PNAD, 2021)
connectivity (PNAD, 2021)

digital literacy (NISHIJIMA et al., 2017)

Challenges fake news and “infodemic” social inequalities
(ZAROCOSTAS, 2020) country dimension
maintain physical population size and density

activity level
combat sedentary behavior

Source: Prepared by the authors.
|: decrease; 1: increase; A: change.

FINAL CONSIDERATIONS

The pandemic showed us that technology may support and connect health professio-
nals, supervisors, institutional leaders, politicians, and patients, but its use requires heal-
thcare professional training and integration across both care pathways and health systems.
The use of information and communication digital technology must be further discussed
due to its advantages and disadvantages, but especially its dependency on the type of devi-

ce, access to the internet, and digital literacy to ensure knowledge of how to use it.

In Brazil, despite our health professional’s competence and commitment, the spread of

the disease reaches our population in different ways with regional consequences related to

72



st OSTOLIN, T. L.; GONZE, B. B.; DOURADO, V. Z. A COVID-19 E SEUS
S Su' a IMPACTOS NA APTIDAO FiSICA: DA REDUCAO DE DANOS A PROMOCAOQO
DE SAUDE. SALUSVITA, Bauru, v. 41, n.2, p. 56-82, 2022.

physical inactivity due to the deep Brazilian socioeconomic inequality and the size of the
country. Given this scenario, it is important to highlight the need to address these differen-

ces with not only federal but local and specific strategies and actions.

As a complex and dynamic theme, providing health care depends on interdisciplinary
and interprofessional efforts, as well as demands the best understanding of the definition of
health. Therefore, we argue that health must be prioritized even in a pandemic context, rein-
forcing the need for preventive strategies and public policies that include not only mitiga-
tion of the disease, but also harm reduction strategies and encourage a healthy lifestyle. Fi-
nally, it is urgent to seek innovative strategies for people to practice their physical activities

at home and in open environments, respecting all health recommendations in each region.
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