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ABSTRACT

Obesity is a global Non-Communicable Chronic Disease (NCD) associated with various comorbidities and a high mortality
rate. This scenario has increasingly affected the female population, leading to a rise in prevalence and related health issues.
Therefore, the present study aimed to assess the health-related quality of life of women with overweight or obesity and
symptoms of COVID-19 using a multi-professional intervention model. This research was conducted as a parallel group and
repeated measures pragmatic trial, in which 28 participants aged between 25 and 65 were allocated into two groups:
experimental (intervention group) and control (non-intervention participants). The Body Mass Index (BMI) was (30.5 + 545
kg/m2) in the Experimental Group, and the Control Group was (31 + 82 kg/m?). The 12-ltem Health Survey (SF-12)
guestionnaire was applied to assess the quality of life in the physical and mental domains of COVID-19 survivors with
different symptom severities (mild, moderate, severe) compared to the control group. At the end of the program, 28
participants finished the study (15 from the experimental group and 13 from the control group). The results indicated a
significant improvement in the mental health domain only in the experimental group after the intervention period (p <
0.05). However, no significant differences in physical health were observed between the experimental and control groups
(p > 0.05). Considering these findings, multi-professional actions emerge as a crucial component for enhancing the quality

of life, particularly within mental health, during the 16-week intervention period.
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RESUMEN

La obesidad es una Enfermedad Crénica No Transmisible (ECNT) global asociada a diversas comorbilidades y una
alta tasa de mortalidad. Este escenario ha afectado cada vez mas a la poblacion femenina, lo que ha llevado a un
aumento en la prevalencia y problemas de salud relacionados. El presente estudio tiene como objetivo evaluar la
calidad de vida relacionada con la salud de mujeres con sobrepeso u obesidad y sintomas de COVID-19 mediante
un modelo de intervencion multiprofesional. Esta investigacion se llevd a cabo como un ensayo pragmatico de
grupos paralelos y medidas repetidas, en el que 48 participantes con edades comprendidas entre 25 y 65 anos
fueron alocadas en dos grupos: experimental (participantes de la intervencion) y control (participantes de la no
intervencion). En el grupo experimental el Indice de Masa Corporal (IMC) fue de (30,5 + 545 kg/m2). En el grupo
control, el IMC fue (31 + 82 kg/m?2). Se utilizé el cuestionario de 12-Item Health Survey (SF-12) para evaluar la calidad
de vida en los dominios fisico y mental de las sobrevivientes de COVID-19 con diferentes grados de gravedad de
sintomas (leves, moderados, graves) en comparacion con el grupo de control (participantes que no recibieron
intervenciones). Al final del programa, 28 participantes terminado el estudio (15 participantes de la intervencion y 13
sin intervencion). Los resultados indicaron una mejora significativa en el dominio de la salud mental solo en el grupo
experimental después del periodo de intervencion (p < 0.05). Sin embargo, no se observaron diferencias
significativas en la salud fisica entre el grupo experimental y el grupo de control (p > 0.05). A la luz de estos hallazgos,
la rehabilitacion multiprofesional emerge como un componente crucial para mejorar la calidad de vida,

especialmente en el dmbito de la salud mental durante el periodo de intervencion de 16 semanas.

Palabras clave: Pandemia; Promocion de la salud; Salud Publica; Sobrepeso.

RESUMO

A obesidade é uma Doenga Crdnica Nao-Transmissivel (DCNT) com alcance mundial, associada a diversas
comorbidades e alta taxa de mortalidade. Esse quadro tem afetado cada vez mais o publico feminino, com aumento
da prevaléncia e doencas correlatas. O objetivo deste estudo foi avaliar a qualidade de vida relacionada a saude de
mulheres com sobrepeso ou obesidade com sintomas da COVID-19 utilizando um modelo de intervengdo
multiprofissional. Esta pesquisa foi conduzida como um ensaio pragmatico de grupos paralelos e medidas
repetidas, no qual 28 participantes de idade entre 25 a 65 anos foram distribuidas em dois grupos: experimental
(participantes das intervencdes) e controle (ndo participantes das intervencdes). No grupo experimental o indice
de Massa Corporal (IMC) foi de (30,5 + 545 kg/m?2) e no grupo controle, IMC foi de (31 + 82 kg/m?2). Utilizou-se o
questionario 12-Item Health Survey (SF-12) para analisar a qualidade de vida nos dominios fisico e mental das
sobreviventes da COVID-19 nas diferentes sintomatologias (COVID leve, moderada e grave) em comparagao com o
grupo controle (ndo participantes das intervencgdes). Ao final do programa, 28 participantes finalizaram o estudo (15
do grupo experimental e 13 do grupo controle). Os resultados indicaram uma melhoria significativa no dominio de
salde mental apenas no grupo experimental apds o periodo de intervengao (p < 0,05). Entretanto, ndo foram
observadas diferencas significativas na salde fisica entre o grupo experimental e controle (p > 0,05). Diante dos
resultados a reabilitacdao multiprofissional emerge como componente importante para a melhoria da qualidade de

vida, especialmente no ambito da salde mental durante as 16 semanas de intervengao.

Palavras chave: Pandemia; Promogao da Saude; Saude PUblica; Sobrepeso.
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INTRODUCTION

Obesity, a globally prevalent condition and one of the leading causes of morbidity and mortality is
classified as a Non-Communicable Chronic Disease (NCD), affecting all social classes and age groups in
both sexes (Abarca-Gémez et al, 2017, Abdelaal et al, 2017). However, it is essential to pay greater
attention to the female population since, in Brazil, low-income women are more prone to develop
obesity, which can lead to body image dissatisfaction and reduced self-esteem, negatively impacting
both physical and mental health (Bolognese et al, 2020). Since 2013 in Brazil, there has been an
observed increase in the prevalence of obesity among women above 20 years of age (Instituto Brasileiro
de Geografia e Estatistica [IBGE], 2020), and it is estimated that by 2025, the obesity rate among women
will achieve 21%, compared to 18% in male (Manrique-Acevedo et al,, 2020). These data underscore the
importance of implementing preventive measures and targeted interventions to promote the health

and well-being of Brazilian women (Bolognese et al., 2020).

Obesity is a multifactorial disease involving the interaction between genetic, environmental, social,
economic, and lifestyle factors (Brasil, 2014, Silva et al., 2014). For instance, an inactive lifestyle combined
with high-calorie and low-nutrient foods leads to an imbalance in energy intake and expenditure,
resulting in weight gain (Goossens, 2017; Youngwanichsetha, 2018). The study conducted by Lemos et
al. (2022) evaluated body composition and cardiorespiratory fitness in individuals with overweight or
obesity after COVID-19 and found that excess fat deposition creates a chronic low-grade inflammatory
environment. In turn, this environment can dysregulate the immune and endocrine systems
(Manrique-Acevedo et al,, 2020), contributing to various other comorbidities and affecting functional

capacity and health-related quality of life (Sordi et al., 2023; Ryal et al., 2023; Perli et al., 2023).

These findings emphasize the importance of addressing the topic with greater attention, aiming
to understand the effects of obesity after COVID-19 infection and implementing interventions to
improve the health and well-being of these patients. Among the comorbidities, previous studies have
reported that obesity is one of the risk factors for the worsening of COVID-19 (Kang et al.,, 2020; Stefan
etal, 2021, Lemos et al,, 2022; Perli et al.,, 2023; Sordi et al., 2023; Ryal et al,, 2023) and that individuals with
obesity infected with COVID-19 had a higher mortality rate compared to non-obese individuals (Kang
et al, 2020). Indeed, the quarantine period, adopted as a control measure during the pandemic, is a
predictive factor for symptoms of acute stress disorder, anxiety, depression, insomnia, exhaustion, and

post-traumatic stress disorder (Brooks et al.,, 2020).

In a study conducted by Ryal et al. (2023), which investigated the effects of a multi-professional
intervention model on the mental health of middle-aged, overweight survivors after COVID-19, it was
found that psychoeducation, combined with multi-professional activities, was effective in significantly
improving psychological symptoms in different experimental groups, with varying degrees of
emphasis depending on the severity of COVID-19. The multi-professional interventions effectively
improved the mental health and sleep quality of the study participants, regardless of the experimental
group (Ryal et al,, 2023). The changes caused by COVID-19 that affect mental health, whether short- or
long-term, impact individuals' health-related quality of life and present challenges for public health

(Campos et al., 2020; Ryal et al.,, 2023).
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These findings emphasize the importance of holistic approaches and appropriate interventions to
support the mental health of the population affected by the pandemic and its psychological
repercussions. Moreover, daily experiences of depression, anxiety, and stress can increase the likelihood
of weight gain associated with overweight and obesity (Sheu et al, 2017). Therefore, it is crucial to
implement interventions considering the various aspects associated with obesity, aiming to prevent

and treat it during the pandemic (Brooks et al,, 2020; Stefan et al,, 2021, Sordi et al., 2023; Ryal et al,, 2023).

Consequently, there have also been other social changes in this pandemic scenario, such as a
significant reduction in physical activity and an increase in unhealthy habits, including dietary patterns
(Campos et al, 2020). It is estimated that half of the population does not engage in regular physical
exercise, however, during the pandemic, these figures may be even lower (Chagas et al, 2020).
Nevertheless, despite the lockdown and quarantine measures of COVID-19, physical exercise remains a
valuable strategy in preventing obesity and/or the progression of associated comorbidities.
Additionally, it serves as a non-pharmacological tool to combat anxiety, stress, and depression
(Bolognese et al,, 2020; Silva-Filho et al., 2020). Thus, obesity is a public health issue associated with
epidemiological, social, and political factors (Mitchell & Shaw, 2015). Furthermore, changes in dietary
habits and reduced physical activity are connected to social, emotional, and financial aspects, especially
during the pandemic (Campos et al., 2020; Stefan et al, 2021). Consequently, caring for patients after a
COVID-19 infection requires considering these factors to provide comprehensive care promoting

health-related quality of life and complete assistance (Christinelli et al., 2022; Perli et al., 2023).

Therefore, it is necessary to develop multi-professional rehabilitation strategies for overweight or
obese women who are survivors of Coronavirus infection, as intervention practices assist in lifestyle
changes, dietary practices, and physical exercise habits (Christinelli et al, 2022; Sordi et al, 2023,
Westphal-Nardo et al,, 2023). In this context, these interventions consequently prevent the progression
of comorbidities and physical and mental health consequences resulting from the COVID-19 pandemic
(Stefan et al,, 2021; Ryal et al,, 2023). However, studies on the benefits of multi-professional rehabilitation
in the female population after recovering fromm COVID-19 are essential, using instruments that
investigate health-related quality of life in both physical and mental aspects and developing an
effective intervention model for women who survived COVID-19. Therefore, the present study aimed to
assess the health-related quality of life of women with overweight or obesity and the symptoms of
COVID-19 by a multi-professional intervention model. We hypothesized that these women's health-
related quality of life may be impaired due to the sequelae of COVID-19. By investigating this specific
aspect, we believe valuable information will be obtained for developing therapeutic approaches
intending to improve the quality of life and well-being of these women facing challenges associated

with obesity and potential complications fromm COVID-19 infection.

METHODS

This study adopted a pragmatic trial (experimental group vs. control group) (Patsopoulos, 2011)
conducted between February and June 2022, comprising 48 female volunteers. Following Jensen et al.
(2014), 15 participants per group would be necessary to identify an a = 0.05 and 8 = 0.80%. The group

allocation in the experimental or control group was determined by the preferences of the COVID-19
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survivors, i.e, participants who wanted to participate in the interventions and participants who did not

want to participate in the interventions. All the participants of the present study had COVID-19.

The participants underwent an evaluation of their health-related quality of life using the 12-item
Short-Form Health Survey (SF-12) questionnaire. The study was approved by the Research Ethics
Committee of Cesumar University and followed all the recommendations proposed by Resolution
466/12 of the Brazilian Government's Ministry of Health and the Declaration of Helsinki. The study was
registered on the Brazilian Platform of Clinical Trials (REBEC) under RBR-4mxg57b. All subjects were

informed about the study's objectives and signed an informed consent form.

Participants

The participants were recruited through the Municipal Health Department of Maringa and the
Municipal Hospital of Maringa. An anamnesis was performed (To identify the symptoms of COVID-19),
and the health-related quality of life questionnaire (SF-12) was administered. Next, the volunteers were
allocated into the mild (n = 24), moderate (n =14), and severe (n =10) symptoms. The participantsin the
experimental group (participants) had the following characteristics: 53% were between 45-64 years old,
26.6% between 25-44 years old, 6.6% between 19-24 years old, and 13.3% were over 65 years old, and the
Body Mass Index (BMI) was 30.5 + 5.45 kg/m?Z; in the control group, 76.9% were between 45-64 years old,
15% were between 25-44 years old, and 7.6% were between 19 and 24 years old, and the BMI was 31+ 82
kg/m?2. Throughout the rehabilitation program, 20 participants (experimental plus control groups)
dropped out of the interventions, and 28 participated in the final analysis. Figure 1shows the flowchart

diagram of the present study.

Figure

Flowchart diagram of study participants.

[ Assessed for eligibility (n = 58) ]

[ Identification ]
Excluded (n = 10)
- Declined to participate (n = 5)
- Not meeting inclusion Criteria (n = 5)
[ Allocation (n = 48)
1]
( Selection )
[ Experimental group (n = 24) [ Control group (n = 24) ]
[ Follow-up ]
s A e
Lost to follow-up (n = 9) Lost to follow-up (n = 11)
- Lack of mativation (n = 3)
- Non-adherence (n =4) .
- Did not reevaluate (n = 2) Did not reevaluate (n = 11)
J Y
[ Analysis ]
Analyzed (n = 15) ] Analyzed (n=13) ]

The inclusion criteria were as follows: 1) being between 19 and 65 years old; 2) overweight or

obese women:; 3) having a positive diagnosis of COVID-19 through qualitative molecular tests (RT-PCR);
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4) having contracted COVID-19 between January 3, 2021, and September 1, 2021; 5) having received the
first dose of the COVID-19 vaccine; and 6) having received medical clearance for the practice of physical
activities. As for exclusion criteria, the following participants were not accepted: 1) patients with
debilitating neurological diseases; 2) individuals with limited mobility (use of cane or wheelchair); 3)
individuals without medical authorization for physical exercise; and 4) missing more than 25% of the

program and 3 consecutive interventions. Figure 2 shows the experimental design for 16 weeks.

Figure 2

Experimental design of the present studly.

Study Activities for 16 Weeks in Women Post-COVID-19

Initial Assessment

Theoretical and Practical

Final Assessment

Medical clearance
SF-12 Questionnaire

Application

Activities (twice a week)

Nutrition, Psychology,

Physical Terapy and

ko

NSF-12 Questionnaire

Reapplication

Physical Education

Note: The control group was analyzed after and before 16 weeks of
intervention, but this group did not participate in the activities.

Support for the multi-professional interventions was composed of nutritionists, psychologists,
physiotherapists, and physical education professionals. The actions were carried out on Mondays,
Wednesdays, and Fridays for 16 weeks of intervention. Before that, the health professionals collaborated
to develop a schedule and plan encomypassing all focus areas. On average, the program lasted one and
a half hours, with 45 minutes of alternating psychological and nutritional interventions with physical

activity practices.

The physical exercise and physical therapy practices (conducted together) were conducted twice
a week to improve cardiorespiratory and neuromuscular capacity, emphasizing functional capacity,
during sessions of about 60 minutes. The training program consisted of resistance exercises for large
muscle groups and cardiovascular exercises, such as a treadmill, vertical/horizontal bicycle, or rowing
ergometer. Each training session was individually tailored to the participant's needs and conducted in
a group setting. The physical exercise practices occurred at the Cesumar Institute of Science,
Technology, and Innovation's gym. All physical training was designed and structured after health-
related fitness assessments to improve the participants' physical condition through functional
independence and muscle hypertrophy, if necessary. The participants were monitored during the

physical exercise sessions using heart rate and finger oximetry.

The nutritional intervention program followed the Brazilian Dietary Guidelines and was conducted
in a group setting once a week (Brasil, 2014). The main objective was to instruct the participants about
the benefits of a healthy diet for health-related quality of life and reducing risks associated with non-
communicable chronic diseases. Each session lasted about 45 minutes and took place once a week.
Several topics were addressed during the sessions, such as the food pyramid, the nutritional density of
foods, macro, and micronutrients, the relationship between diet and health, nutritional composition of

foods, differences between diet and light foods, techniques for preparing healthy meals, nutritional
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education to improve health-related quality of life, differences between fresh, minimally processed,

processed, and ultra-processed foods, as well as tips on foods that help combat sarcopenic obesity.

Psychoeducation was based on therapeutic interventions with the primary objective of
establishing a model encompassing the treatment and prevention of mental illnesses permeated by
an educational essence (Authier, 1977, Beck, 2013). These sessions were conducted weekly in groups,
encouraging the active participation of the involved individuals. This approach was grounded in the
incorporation of concepts and information from psychology and various related fields, aiming to
provide a comprehensive understanding to the individual about their condition and other illnesses
afflicting our contemporary society. The topics discussed were as follows: (i) the imperative of physical
exercise for improving health-related quality of life and mental health; (ii) the daily impact of anxiety
and strategies to effectively cope with it; (iii) a thorough examination of obesity in today's society,
dispelling unfounded beliefs, prejudices, and stereotypes; (iv) understanding the role of food in social,
psychological, and physical aspects; (v) enlightening information about post-traumatic stress disorder;
(vi) promoting a healthy lifestyle, encouraging practices beneficial to well-being; (vii) reflections on
stress and its implications; (Viii) introspections about depressive symptoms; (ix) considerations about
insomnia and relaxation techniques; (x) reflections on denial as a psychological mechanism; (xi) in-
depth analysis of fear and its manifestations; (xii) reflections on binge eating and its implications; (xiii)
considerations regarding a healthy lifestyle in its entirety; and (xiv) reflections on behavioral changes.
Furthermore, at each meeting, informative pamphlets covering the respective topics were distributed,
aiming to reinforce the interventions conducted and provide supporting material for both participants

and the community. The psychological interventions also lasted 45 minutes once a week.

12-item health survey (SF-12)

The quantitative questionnaire was the SF-12, a short, rapidly applicable instrument with
understandable language (Gandek et al, 1998). The SF-12 questionnaire has good psychometric
properties for assessing overall health, encompassing physical and mental health components
(Gandek et al., 1998; Jenkinson et al., 1997). The psychometric measurements approximate an accuracy
of 90% (CGandek et al,, 1998). The analysis of the SF-12 is done through scores of the physical and mental
components, distributed using specific algorithms from the questionnaire (Gandek et al, 1998;
Jenkinson et al, 1997). The instrument assesses eight situations intrinsic to health-related quality of life,
considering the individual's perception of health and recent habits and activities (Gandek et al., 1998).
The items have a set of distributed response options, and the scores can range from zero to one
hundred, with higher scores indicating better health-related quality of life (Gandek et al, 1998;
Jenkinson et al, 1997).

Statistical analysis:

The results of the SF-12 responses were expressed as mean and standard deviation and analyzed
using Ottoboni et al's algorithmic mean (Ottoboni et al,, 2017). The mixed-design analysis of variance
(ANOVA) was used to identify possible differences between groups, time, and/or interactions. The
Bonferroni post hoc test was used if a significant difference was detected. Data homogeneity was

analyzed using the Levene test, and the distribution of residuals was assessed through visual inspection
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of residual plots. A significance level of 5% was established for all analyses. The statistical analyses were

conducted using Statistica 12.0 software (StatSoft, Tulsa, OK, USA).

RESULTS

Table 1 shows the means and standard deviations of physical and mental health for the

participants and non-participants at the first and second assessments of the present study.

Table1

Characteristics of Experimental and Control group for Physical Health and Mental Health in the 12-
item health survey after and before 16 weeks of intervention.

Experimental Group Control Group
First assessment
Physical Health 4344 + 803 4293 +11.38
Mental Health 4029 £ 995 4431 +10.15
Second assessment
Physical Health 4558 +6.31 44.60 £ 9.07
Mental Health 50.38 + 9.56* 39.69 £10.14

Note: The values are means + standard deviation. Analyses were performed
based on the Ottoboni et al. (2017) algorithmic mean; * = significative
difference with higher values for mental health in the experimental group
compared to itself in the first assessment.

The analyses just revealed a significant interaction between the mental health quality of the
experimental group participants at the first and second assessments. For physical health, no group, no

time, or interaction was observed (p>0.05).

DISCUSSION

The main objective of the present study was to investigate the health-related quality of life in obese
women who had COVID-19 to identify mental and physical health parameters after a multi-professional
intervention. Understanding the extent to which COVID-19 affects different sexes differently is a crucial
advancement in comprehending the pathophysiology and characteristics of COVID-19 sequelae to
prevent and promote actions tailored to the individuality of disease survivors. Within this context, it has
been identified that the COVID-19 pandemic has had detrimental effects on the healthcare system,
widening the gap in access to proper medical assistance globally, significantly impacting the health-
related quality of life, and contributing to an increase in worldwide morbidity and mortality rates
(Feletto et al, 2020). Additionally, there have been significant social changes, including reduced
supervised and unsupervised physical exercise and decreased healthy eating habits (Campos et al,,
2020).

Regular physical exercise is known to benefit the cardiovascular, metabolic, and immune systems
and prevent more severe cases of coronavirus infection (Kang et al, 2020; Pitanga et al, 2020).
Therefore, the reduction in physical activity during the COVID-19 pandemic has adversely affected the
treatment and recovery of post-COVID-19 obese patients and contributed to the progression of
comorbidities (Pitanga et al,, 2020; Polero et al,, 2020; Stefan et al,, 2021). Even today, in a post-pandemic
scenario, it is observed that these habits still prevail, strongly contributing to post-COVID-19
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comorbidities and sequelae, which include hepatic, renal, and cardiac insufficiency, myocarditis,
vascular inflammation, cardiac arrhythmias, gastrointestinal issues, and even cerebral complications
(Armitage & Nellums, 2020; Campos et al, 2020). Among the most affected individuals, those with
obesity experienced a more severe presentation and progression of the disease, affecting the body
systematically, worsening physical and mental health, and having a higher mortality rate compared to
those without obesity (Kang et al, 2020; Stefan et al, 2021). Additionally, women were significantly
affected in the context of the pandemic and post-COVID compared to males (Igbal et al., 2021; Munblit
et al, 2021). In this regard, the female sex can be considered a risk factor for post-COVID-19 symptoms,
particularly in the long term (Fernandez-de-las-Pefas et al,, 2022). During the pandemic period, many
women experienced increased anxiety and impaired psychological well-being with advancing age
(Akbas et al, 2021). While men and women presented similar symptoms of COVID-19 during
hospitalization, it was evidenced that women developed more post-COVID symptoms eight months
after hospital admission, as well as showing more significant depressive symptoms, signs of increased
anxiety, and sleep disturbances when compared to men (Astin et al,, 2023; Fernandez-de-las-Pefas et
al, 2022).

As described, anxiety was strongly associated with the pandemic period and may be related to
post-COVID symptoms (Akbas et al,, 2021; Fernandez-de-las-Pefas et al,, 2022; Ryal et al,, 2023). During
the lockdown, the focus of healthcare shifted, and the provision of primary and essential health services
for women was impacted, leading to a further prevalence of anxiety, distress, and stress symptoms in
women (Munblit et al, 2021). Additionally, post-COVID symptoms such as post-traumatic stress
disorder, sleep disorders, and fatigue were identified among women (Bagheri et al,, 2023; Fernandez-
de-las-Pefas et al,, 2022). However, the male sex has 2.4 times higher levels of hospital mortality when
the disease is still in its acute phase, and this percentage increases with advancing age and the
presence of comorbidities among men. On the other hand, women represent up to 63% of patients
with long COVID syndrome, which occurs after months of infection by the disease when the persistent
signs and symptoms of patients extend beyond three months (Al-Aly et al,, 2022). The most common
symptoms identified were chest pain, shortness of breath, fatigue, chronic cough, and respiratory
symptoms that compromise the individual's cardiopulmonary function (Astin et al,, 2023; Bagheri et al,
2023). Moreover, it has been observed that COVID-19 survivors have a higher risk of long-term
cardiovascular complications, including cerebrovascular changes, arrhythmia, inflammatory or
ischemic heart disease, and thromboembolic disorders (Wang et al,, 2022). Additionally, some studies
explain through different mechanisms why women develop more post-Covid symptoms than men
(Ortona et al,, 2021).

In summary, physical exercise is capable of significantly reducing symptoms of anxiety. The
mechanisms through which exercise achieves these results are likely due to physical and mental
conditions (Svensson et al, 2021). Therefore, interventions enabling physical exercise can promote
effective treatment and prevention for anxiety and other psychological disorders due to exercise's
broad benefits, thereby increasing life expectancy (Svensson et al,, 2021). Among the various limitations
of physical exercise for an anxious population, stress is considered a barrier to regular exercise
participation; this is because when exercise becomes a regular part of one's routine, anxiety symptoms
are reduced in the future, and it may also prevent other anxiety-related disorders (Schuch et al,, 2019).

It seems that there is an appropriate intensity for the exercise to have a reliable protective effect; thus,
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moderate to high-intensity exercise is more strongly associated with reducing anxiety than low-
intensity exercise; this occurs due to the neurological and hormonal stimuli that are related to anxiety

and physical exercise (Singh et al,, 2023).

Consequently, when exercise is practiced, endorphins are released, which are peptide opioids
generated by the hypothalamus-pituitary system in response to exercise, thus improving mood
(Mahindru et al, 2023). For effective treatment and management of obesity, it is necessary to consider
the multifactorial influences that have contributed to the development of the condition and devise
strategies and interventions that aim to modify behavioral patterns, promoting a healthy lifestyle
through physical exercise, proper nutrition (Christinelli et al,, 2022; Sordi et al,, 2023; Westphal-Nardo et
al,, 2023), and psychoeducation (Ryal et al,, 2023). Therefore, multi-professional actions are required to
ensure comprehensive and complete care for the individual, promoting health and health-related

quality of life (Bolognese et al,, 2020; Sordi et al., 2023).

It is evident the need for access to healthcare services post-pandemic to minimize the long-term
consequences of COVID-19, especially regarding the clinical condition of women (Bagheri et al,, 2023).
Rehabilitation is essential for improving systemic functions, particularly the cardiovascular and
respiratory systems, which are more affected. Furthermore, considering the changes in daily habits
during and after the pandemic that can worsen recovery and contribute to post-COVID-19
complications, multi-professional rehabilitation with physical exercise practices, nutritional education,
and psychological interventions are of utmost importance (Lemos et al.,, 2022; Perli et al,, 2023; Sordi et

al, 2023; Ryal et al,, 2023).

Finally, the main strengths of the present study were: (i) the utilization of a multi-professional
model of intervention with non-pharmacological intervention to recover health aspects of women with
overweight/obesity and (ii) a low-cost method of treatment may be applied in other health places.
However, the limitations were: (i) a lack of follow-up of study participants in the middle and long term
(i) a lack of other physical and mental instruments to access other aspects of the health of these study

participants, and (iii) a restricted sample size that could not possibility the data extrapolation.

CONCLUSION

There was limited adherence to daily intervention, which may have been motivated by factors
such as distance and transportation and persistent discouragement among the participants. Although
there was a significant improvement in the participants' mental health quality, anxiety was the most
prominent factor subjectively identified by the multi-professional team during the rehabilitation
program sessions, indicating a vital point to be analyzed and better understood in future research.
Therefore, there is a need for more interventional studies that clarify the association between multi-
professional interventions and factors that affect the participation of the participants. Additionally,
there is a need for a better understanding of mental health and its intrinsic parameters, as well as a
more profound comprehension of other impacts on the health-related quality of life regarding multi-

professional rehabilitation in obese patients post-COVID-19.

The combination of multi-professional interventions allows for a more comprehensive and
individualized approach to each patient's integral and specific recovery. Among the practical

applications of multi-professional rehabilitation in post-COVID-19 patients, improvements in physical
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capacity, health-related quality of life, mental health, and reductions in cardiovascular and metabolic
risk factors stand out. Multi-professional rehabilitation can, therefore, be an effective therapeutic
intervention for post-COVID-19 patients, contributing to a faster and more efficient recovery. In
summary, cardiorespiratory and multi-professional rehabilitation plays an essential role in the recovery
and improvement of the health-related quality of life of post-COVID-19 patients and should be

considered an essential therapeutic intervention.

REFERENCES

Abarca-Cdmez, L., Abdeen, Z. A, Hamid, Z. A, Abu-Rmeileh, N. M., Acosta-Cazares, B, Acuin, C., Adams,
R.J., Aekplakorn, W, Afsana, K, Aguilar-Salinas, C. A, Agyemang, C., Ahmadvand, A, Ahrens, W,
Ajlouni, K, Akhtaeva, N., Al-Hazzaa, H. M., Al-Othman, A. R, Al-Raddadi, R, Al Buhairan, F, ...
Ezzati, M. (2017). Worldwide trends in body-mass index, underweight, overweight, and obesity
from 1975 to 2016: a pooled analysis of 2416 population-based measurement studies in 128-9
million  children, adolescents, and adults. The Lancet, 390(10113), 2627-2642.
https;//doi.org/10.1016/S0140-6736(17)32129-3

Abdelaal, M, le Roux, C. W., & Docherty, N. G. (2017). Morbidity and mortality associated with obesity.
Annals of Translational Medicine, 5(7),161-172. https://doi.org/10.21037/atm 2017.03107

Akbas, M., Sulu, R, & GozUyesil, E. (2021). Women's health anxiety and psychological well-being during
the COVID-19 pandemic. A descriptive study. Sao Paulo Medical Journal, 139(5), 496-504.
https;//doi.org/10.1590/1516-3180.2021.0155.r1.22042021

Al-Aly, Z, Bowe, B, & Xie, Y. (2022). Long COVID after breakthrough SARS-CoV-2 infection. Nature
Medicine, 28(7), 1461-1467. https;//doi.org/10.1038/s41591-022-01840-0

Armitage, R, & Nellums, L. B. (2020). COVID-19 and the consequences of isolating the elderly. The Lancet
Public Health, 5(5), e256. https;//doi.org/10.1016/S2468-2667(20)30061-X

Astin, R.,, Banerjee, A, Baker, M. R, Dani, M., Ford, E.,, Hull, 3. H., Lim, P. B, McNarry, M., Morten, K,
O'Sullivan, O, Pretorius, E., Raman, B., Soteropoulos, D. S, Taquet, M., & Hall, C. N. (2023). Long
COVID: mechanisms, risk factors and recovery. Experimental Physiology, 108(1), 12-27.
https://doi.org/10.1113/EP090802

Authier, J. (1977). The Psychoeducation Model: Definition, Contemporary Roots and Content. Canadian
Journal Counselling and Psychotherapy, 12,15-22. https://cjc-rcc.ucalgary.ca/article/view/60143

Bagheri Lankarani, K, Ardekani, A, Fereidooni, R, Abdipour Mehrian, S. R, Moshfeghinia, R., Shojaaldini,
H., Shekouh, D, Bazrgar, A, Saberi Rounkian, M., Maharlouei, N., Joulaei, H., Zakeri, M., Heydari,
S. T, & Bazargan, M. (2023). Women's Health in Post-COVID Era: A Report from the 11th
International Conference on Women's Health. Shiraz E-Medical Journal, 24(2), e135187.

https://doi.org/10.5812/semj-135187

Beck, 1. S. (2013). Terapia Cognitivo-Comportamental: Teoria e Prdtica. Artmed Editora.

CAF 25(1) [T


https://doi.org/10.1016/S0140-6736(17)32129-3
https://doi.org/10.21037/atm.2017.03.107
https://doi.org/10.1590/1516-3180.2021.0155.r1.22042021
https://doi.org/10.1038/s41591-022-01840-0
https://doi.org/10.1016/S2468-2667(20)30061-X
https://doi.org/10.1113/EP090802
https://cjc-rcc.ucalgary.ca/article/view/60143
https://doi.org/10.5812/semj-135187

Araujo-Fernandes, J. S., de-Paula, R, Amaro-Camilo, M. L,, Sordi, A. F., Costa-Ferreira, W., Westphal-Nardo, G., Nardo-Junior, N., & Magnani-Branco, B. H.
(2024). Effects of a Multi-professional Intervention on Quality of Life of Women with Obesity Post-Covid-19: A Pragmatic Trial. Revista Ciencias de la
Actividad Fisica UCM, 25(1), enero-junio, 1-15. https:;//doi.org/10.29035/rcaf 2514

Bolognese, M. A, Franco, C. B, Ferrari, A, Bennemann, R. M, Lopes, S. M. A, Bertolini, S. M. M. G, Junior,
N. N., & Branco, B. H. M. (2020). Group Nutrition Counseling or Individualized Prescription for
Women with  Obesity? A Clinical Trial. Frontiers in Public Health, 8, 127
https://doi.org/10.3389/fpubh.2020.00127

Brasil. (2014). Guia Alimentar para a Populagdo Brasileira. In Ministério da Saude, Secretaria de
Atencao a Saude, & Departamento de Atencao Basica (Eds.). Ministério da Saude. Secretaria de

Atencdo a Saude. Departamento de Atencdo Basica (27 Ed., Vol. 1).

Brooks, S. K., Webster, R. K, Smith, L. E,, Woodland, L, Wessely, S., Greenberg, N., & Rubin, G. J. (2020).
The psychological impact of quarantine and how to reduce it: rapid review of the evidence. The

Lancet, 395(10227), 912-920. https;//doi.org/10.1016/S0140-6736(20)30460-8

Campos, M. R, Schramm, J. M. de A, Emmerick, I. C. M, Rodrigues, J. M., Avelar, F. G. de, & Pimentel, T.
G. (2020). Carga de doenca da COVID-19 e de suas complicagdes agudas e cronicas: reflexdes
sobre a mensuracdo (DALY) e perspectivas no Sistema Unico de Saude. Cadernos de Saude

Publica, 36(11), e00148920. https://doi.org/10.1590/0102-311x00148920

Chagas, E. F. B, Biteli, P, Candeloro, B. M., Rodrigues, M. A, & Rodrigues, P. H. (2020). Physical exercise
and COVID-19: a summary of the recommendations. AIMS Bioengineering, 7(4), 236-241.
https://doi.org/10.3934/bioeng.2020020

Christinelli, H. C. B, Westphal, G, Costa, M. A. R, Okawa, R. T. P., Nardo Junior, N., & Fernandes, C. A. M.
(2022). Multi-professional intervention and telenursing in the treatment of obese people in the
COVID-19 pandemic: a pragmatic clinical trial. Revista Brasileira de Enfermagem, 75(suppl 2),

€20210059. https:;//doi.org/10.1590/0034-7167-2021-0059

Feletto, E., Grogan, P., Nickson, C.,, Smith, M., & Canfell K. (2020). How has COVID-19 impacted cancer
screening? Adaptation of services and the future outlook in Australia. Public Health Research

& Practice, 30(4), e3042026. https;//doi.org/10.17061/phrp3042026

Ferndndez-de-las-Pefias, C., Martin-Guerrero, J. D., Pellicer-Valero, O. J., Navarro-Pardo, E., Gémez-
Mayordomo, V., Cuadrado, M. L, Arias-Navalén, J. A, Cigardan-Méndez, M., Hernadndez-Barrera,
V., & Arendt-Nielsen, L. (2022). Female Sex Is a Risk Factor Associated with Long-Term Post-
COVID Related-Symptoms but Not with COVID-19 Symptoms: The LONG-COVID-EXP-CM
Multicenter Study. Journal of Clinical Medicine, 11(2), 413. https://doi.org/10.3390/jcm11020413

Gandek, B, Ware, J. E.,, Aaronson, N. K, Apolone, G, Bjorner, J. B, Brazier, J. E,, Bullinger, M., Kaasa, S,
Leplege, A, Prieto, L, & Sullivan, M. (1998). Cross-Validation of Item Selection and Scoring for the
SF-12 Health Survey in Nine Countries. Journal of Clinical Epidemiology, 51(11), 1171-1178.
https://doi.org/10.1016/S0895-4356(98)00109-7

Goossens, G. H. (2017). The Metabolic Phenotype in Obesity: Fat Mass, Body Fat Distribution, and
Adipose Tissue Function. Obesity Facts, 10(3), 207-215. https;//doi.org/10.1159/000471488

Instituto Brasileiro de Geografia e Estatistica. (2020). Pesquisa nacional de saude: 2019: Atengdo
Primaria a Saude e Informagdes Antropomeétricas. Brasil, IBGE, Coordenacdo de Trabalho e

Rendimento, Ministério da Saude.

CAF 25(1) |12


https://doi.org/10.3389/fpubh.2020.00127
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1590/0102-311x00148920
https://doi.org/10.3934/bioeng.2020020
https://doi.org/10.1590/0034-7167-2021-0059
https://doi.org/10.17061/phrp3042026
https://doi.org/10.3390/jcm11020413
https://doi.org/10.1016/S0895-4356(98)00109-7
https://doi.org/10.1159/000471488

Araujo-Fernandes, J. S., de-Paula, R, Amaro-Camilo, M. L,, Sordi, A. F., Costa-Ferreira, W., Westphal-Nardo, G., Nardo-Junior, N., & Magnani-Branco, B. H.
(2024). Effects of a Multi-professional Intervention on Quality of Life of Women with Obesity Post-Covid-19: A Pragmatic Trial. Revista Ciencias de la
Actividad Fisica UCM, 25(1), enero-junio, 1-15. https:;//doi.org/10.29035/rcaf 2514

Igbal, F. M., Lam, K, Sounderajah, V., Clarke, J. M., Ashrafian, H. & Darzi, A. (2021). Characteristics and
predictors of acute and chronic post-COVID syndrome: A systematic review and meta-analysis.

EClinicalMedicine, 36,100899. https://doi.org/10.1016/j.eclinm 2021100899

Jenkinson, C, Layte, R, Jenkinson, D., Lawrence, K, Petersen, S, Paice, C, & Stradling, J. (1997). A shorter
form health survey: can the SF-12 replicate results from the SF-36 in longitudinal studies?

Journal of Public Health, 19(2),179-186. https://doi.org/10.1093/oxfordjournals.pubmed.a024606

Jensen, M. D,, Ryan, D. H.,, Apovian, C. M, Ard, J. D., Comuzzie, A. G, Donato, K. A, Hu, F. B, Hubbard, V. S,,
Jakicic, 3. M, Kushner, R. F, Loria, C. M., Millen, B. E., Nonas, C. A, Pi-Sunyer, F. X, Stevens, J,
Stevens, V. J, Wadden, T. A, Wolfe, B. M., & Yanovski, S. Z. (2014). 2013 AHA/ACC/TOS guideline
for the management of overweight and obesity in adults: a report of the American College of
Cardiology/American Heart Association Task Force on Practice Guidelines and The Obesity
Society. Journal of the American College of Cardiology,63(25 Pt B), 2985-3023.
https://doi.org/10.1016/] jacc.2013.11.004

Kang, Z, Luo, S, Gui, Y, Zhou, H., Zhang, Z, Tian, C, Zhou, Q. Wang, Q. Hu, Y, Fan, H, & Hu, D. (2020).
Obesity is a potential risk factor contributing to clinical manifestations of COVID-19.

International Journal of Obesity, 44(12), 2479-2485. https:;//doi.org/10.1038/s41366-020-00677-2

Lemos, M. M., Cavalini, G. R, Pugliese Henrique, C. R,, Perli, V. A. S., de Moraes Marchiori, G., Marchiori, L.
L. de M., Sordi, A. F., Franzdi de Moraes, S. M., de Paula Ramos, S., Valdés-Badilla, P., Mota, J., &
Magnani Branco, B. H. (2022). Body composition and cardiorespiratory fitness in overweight or
obese people post COVID-19: A comparative study. Frontiers in Physiology, 13, 949351
https://doi.org/10.3389/fphys.2022.949351

Mahindru, A, Patil, P.,, & Agrawal, V. (2023). Role of Physical Activity on Mental Health and Well-Being: A
Review. Cureus, 15(1), e33475. https;//doi.org/10.7759/cureus 33475

Manrique-Acevedo, C, Chinnakotla, B, Padilla, J., Martinez-Lemus, L. A, & Gozal, D. (2020). Obesity and
cardiovascular disease in women. International Journal of Obesity, 44(6), 1210-1226.
https://doi.org/10.1038/s41366-020-0548-0

Mitchell, S, & Shaw, D. (2015). The worldwide epidemic of female obesity. Best Practice & Research
Clinical Obstetrics & Gynaecology, 29(3), 289-299. https://doi.org/10.1016/j.bpobgyn.2014.10.002

Munblit, D., Bobkova, P., Spiridonova, E., Shikhaleva, A, Gamirova, A, Blyuss, O., Nekliudov, N., Bugaeva,
P., Andreeva, M., DunnGalvin, A, Comberiati, P., Apfelbacher, C, Genuneit, J, Avdeev, S,
Kapustina, V., Guekht, A, Fomin, V., Svistunov, A. A, Timashey, P., .. Butnaru, D. (2021). Incidence
and risk factors for persistent symptoms in adults previously hospitalized for COVID-19. Clinical

& Experimental Allergy, 51(9), 1107-1120. https:;//doi.org/10.1111/cea 13997

Ortona, E., Buonsenso, D, Carfi, A, Malorni, W., Munblit, D., De Rose, C, Sinatti, D., Ricchiuto, A, &
Valentini, P. (2021). Long COVID: an estrogen-associated autoimmune disease? Cell Death
Discovery, 7,77. https://doi.org/10.1038/s41420-021-00464-6

Ottoboni, G, Cherici, A, Marzocchi, M., & Chattat, R. (2017). Algoritimi di calcolo per gli indici PCS e MCS
del questinario SF-12. AMSACcta, University of Bologna.
https://doi.org/10.6092/unibo/amsacta/5751

CAF 25(1) [13


https://doi.org/10.1016/j.eclinm.2021.100899
https://doi.org/10.1093/oxfordjournals.pubmed.a024606
https://doi.org/10.1016/j.jacc.2013.11.004
https://doi.org/10.1038/s41366-020-00677-2
https://doi.org/10.3389/fphys.2022.949351
https://doi.org/10.7759/cureus.33475
https://doi.org/10.1038/s41366-020-0548-0
https://doi.org/10.1016/j.bpobgyn.2014.10.002
https://doi.org/10.1111/cea.13997
https://doi.org/10.1038/s41420-021-00464-6
https://doi.org/10.6092/unibo/amsacta/5751

Araujo-Fernandes, J. S., de-Paula, R, Amaro-Camilo, M. L,, Sordi, A. F., Costa-Ferreira, W., Westphal-Nardo, G., Nardo-Junior, N., & Magnani-Branco, B. H.
(2024). Effects of a Multi-professional Intervention on Quality of Life of Women with Obesity Post-Covid-19: A Pragmatic Trial. Revista Ciencias de la
Actividad Fisica UCM, 25(1), enero-junio, 1-15. https:;//doi.org/10.29035/rcaf 2514

Patsopoulos N. A. (2011). A pragmatic view on pragmatic trials. Dialogues in clinical neuroscience, 13(2),
217-224. https://doi.org/10.31887/DCNS.2011.13 2/npatsopoulos

Perli,V.A. S, Sordi, A. F., Lemos, M. M, Fernandes, J.S. A, Capucho, V. B. N, Silva, B. F,, Ramos, S. P., Valdés-
Badilla, P., Mota, J.,, & Branco, B. H. M. (2023). Body comyposition and cardiorespiratory fitness of
overweight COVID-19 survivors in different severity degrees: A cohort study. Scientific Reports,

13,17615. https://doi.org/10.1038/541598-023-44738-8

Pitanga, F. J. G, Beck, C. C, & Pitanga, C. P. S. (2020). Should Physical Activity Be Considered Essential
During the COVID-19 Pandemic? International Journal of Cardiovascular Sciences, 33(4), 401-

403. https;//doi.org/10.36660/ijcs. 20200072

Polero, P., Rebollo-Seco, C., Adsuar, J. C,, Pérez-Gémez, J., Rojo-Ramos, J., Manzano-Redondo, F., Garcia-
Gordillo, M. A, & Carlos-Vivas, J. (2020). Physical Activity Recommendations during COVID-19:
Narrative Review. International Journal of Environmental Research and Public Health, 18(1),

65. https://doi.org/10.3390/ijerph18010065

Ryal, J. 3, Perli, V. A. S, Marques, D. C. de S, Sordi, A. F,, Marques, M. G. de S,, Camilo, M. L, Milani, R. G,,
Mota, J, Valdés-Badilla, P, & Magnani Branco, B. H. (2023). Effects of a Multi-Professional
Intervention on Mental Health of Middle-Aged Overweight Survivors of COVID-19: A Clinical
Trial. International Journal of Environmental Research and Public Health, 20(5), 4132.

https://doi.org/10.3390/ijerph20054132

Schuch, F. B, Stubbs, B., Meyer, J.,, Heissel, A, Zech, P., Vancampfort, D., Rosenbaum, S., Deenik, J., Firth,
J, Ward, P. B, Carvalho, A. F,, & Hiles, S. A. (2019). Physical activity protects from incident anxiety:
A meta-analysis of prospective cohort studies. Depression and Anxiety, 36(9), 846-858.
https://doi.org/101002/da.22915

Sheu, N, Lin, Y.C, & Chen, C.J. (2017). Mechanisms, Pathophysiology, and Management of Obesity. The
New England Journal of Medicine, 376(15), 1490-1492. https://doi.org/10.1056/NEIMc1701944

Silva-Filho, E., Xavier, 3., Cezarino, L, Sales, H., & Albuguerque, J. (2020). Comment on "The importance
of physical exercise during the coronavirus (COVID-19) pandemic." Revista Da Associagdo

Médica Brasileira, 66(9), 1311-1313. https://doi.org/10.1590/1806-9282.66.9.1311

Silva, M. H. da, Jesus, M. C. P. de, Merighi, M. A. B, Oliveira, D. M. de, Souto, R. Q., & Biscotto, P. R. (2014).
Obesity in Adult Women: Home-based Cross-sectional Study. Online Brazilian Journal of
Nursing, 13(3), 302-310. https://doi.org/10.5935/1676-4285.20144393

Singh, B,, Olds, T,, Curtis, R, Dumuid, D,, Virgara, R, Watson, A, Szeto, K, O'Connor, E., Ferguson, T, Eglitis,
E., Miatke, A, Simpson, C. E., & Maher, C. (2023). Effectiveness of physical activity interventions
for improving depression, anxiety and distress: an overview of systematic reviews. British
Journal of Sports Medicine, 57(18),1203-1209. https;//doi.org/10.1136/bjsports-2022-106195

Sordi, A. F., Lemos, M. M., de Souza Marques, D. C., Ryal, J. J,, Priscila de Paula Silva Lalucci, M., Marques,
M. G., Amaro Camilo, M. L, De Paula Ramos, S., Franzoi De Moraes, S. M., Valdés-Badilla, P., Mota,
J., & Magnani Branco, B. H. (2023). Effects of a multi-professional intervention on body
composition, physical fithess and biochemical markers in overweight COVID-19 survivors: a
clinical trial. Frontiers in Physiology, 14,1219252. https:;//doi.org/10.3389/fphys.2023.1219252

CAF 25(1) [ 14


https://doi.org/10.31887/DCNS.2011.13.2/npatsopoulos
https://doi.org/10.1038/s41598-023-44738-8
https://doi.org/10.36660/ijcs.20200072
https://doi.org/10.3390/ijerph18010065
https://doi.org/10.3390/ijerph20054132
https://doi.org/10.1002/da.22915
https://doi.org/10.1056/NEJMc1701944
https://doi.org/10.1590/1806-9282.66.9.1311
https://doi.org/10.5935/1676-4285.20144393
https://doi.org/10.1136/bjsports-2022-106195
https://doi.org/10.3389/fphys.2023.1219252

Araujo-Fernandes, J. S., de-Paula, R, Amaro-Camilo, M. L,, Sordi, A. F., Costa-Ferreira, W., Westphal-Nardo, G., Nardo-Junior, N., & Magnani-Branco, B. H.
(2024). Effects of a Multi-professional Intervention on Quality of Life of Women with Obesity Post-Covid-19: A Pragmatic Trial. Revista Ciencias de la
Actividad Fisica UCM, 25(1), enero-junio, 1-15. https:;//doi.org/10.29035/rcaf 2514

Stefan, N, Birkenfeld, A. L, & Schulze, M. B. (2021). Global pandemics interconnected — obesity, impaired
metabolic health and COVID-19. Nature Reviews Endocrinology, 17, 135-149.
https://doi.org/10.1038/s41574-020-00462-1

Svensson, M., Brundin, L, Erhardt, S, Hallmarker, U, James, S., & Deierborg, T. (2021). Physical Activity Is
Associated with Lower Long-Term Incidence of Anxiety in a Population-Based, Large-Scale

Study. Frontiers in Psychiatry, 12, 714014. https://doi.org/10.3389/fpsyt 2021714014

Wang, W., Wang, C. Y, Wang, S. |, & Wei, J. C. C. (2022). Long-term cardiovascular outcomes in COVID-
19 survivors among non-vaccinated population: A retrospective cohort study from the TriNetX
us collaborative networks. EClinicalMedicine, 53, 101619.
https://doi.org/10.1016/j.eclinm.2022.101619

Westphal-Nardo, G., Chaput, J. P, Faundez-Casanova, C,, Fernandes, C. A. M, de Andrade Goncgalves, E.
C., Utrila, R. T,, Oltramari, K, Grizzo, F. M. F., & Nardo-Junior, N. (2023). Exploring New Tools for
Risk Classification among Adults with Several Degrees of Obesity. International Journal of

Environmental Research and Public Health, 20(13), 6263. https://doi.org/10.3390/ijerph20136263

Youngwanichsetha, S. (2018). Overweight, Obesity and Women Health. Journal of Nutrition & Food
Sciences, 8(4), €146. https;//doi.org/10.4172/2155-9600.1000e146

Direccién para correspondencia

Greice Westphal-Nardo

Doutora em Educacao Fisica

Instituto Cesumar de Ciéncia,

Tecnologia e Inovagao (ICETI),

Laboratdrio Interdisciplinar de Intervengao - LIPS
Universidade Cesumar - UniCesumar

Brasil

ORCID: https://orcid.org/0000-0001-9107-0108
Contacto: greice.westphal@unicesumar.edu.br

Recibido: 31-08-2023
Aceptado: 29-01-2024

Esta obra esta bajo una licencia de
Creative Commons Reconocimiento-Compartirlgual 4.0 Internacional

CAF 25(1) |15


https://doi.org/10.1038/s41574-020-00462-1
https://doi.org/10.3389/fpsyt.2021.714014
https://doi.org/10.1016/j.eclinm.2022.101619
https://doi.org/10.3390/ijerph20136263
https://doi.org/10.4172/2155-9600.1000e146
https://orcid.org/0000-0001-9107-0108

