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Abstract

:

The present study aimed to investigate the effects of a multi-professional intervention model on the mental health of middle-aged, overweight survivors of COVID-19. A clinical trial study with parallel groups and repeated measures was conducted. For eight weeks, multi-professional interventions were conducted (psychoeducation, nutritional intervention, and physical exercises). One hundred and thirty-five overweight or obese patients aged 46.46 ± 12.77 years were distributed into four experimental groups: mild, moderate, severe COVID, and control group. The instruments were used: mental health continuum-MHC, revised impact scale–IES-r, generalized anxiety disorder-GAD-7, and Patient health questionnaire PHQ-9, before and after eight weeks. The main results indicated only a time effect, with a significant increase in global MHC scores, emotional well-being, social well-being, and psychological well-being, as well as detected a significant reduction in global IES-R scores, intrusion, avoidance, and hyperarousal, in addition to a reduction in GAD-7 and PHQ-9 scores (p < 0.05). In conclusion, it was possible to identify those psychoeducational interventions that effectively reduced anxiety, depression, and post-traumatic stress symptoms in post-COVID-19 patients, regardless of symptomatology, in addition to the control group. However, moderate and severe post-COVID-19 patients need to be monitored continuously since the results of these groups did not follow the response pattern of the mild and control groups.
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1. Introduction


A high prevalence of people infected with COVID-19 had psychoemotional sequelae, such as anxiety (42%), depression (31%), post-traumatic stress disorder (PTSD; 28%), and insomnia (40%) after one month of hospital discharge infection [1]. The persistent symptoms of COVID were defined as long COVID or post-COVID-19 syndrome, characterized by people with sequelae, even after medical discharge [2]. Because of this, Xiang et al. [3] point out that the COVID-19 pandemic is closely associated with a significant increase in anxiety and depressive symptoms. On the other hand, the meta-analysis by Deng et al. [4] found that the prevalence of depression in post-COVID-19 patients was 45%, anxiety was 47%, and sleep disturbances impacted 34% of those evaluated.



A cross-sectional study aimed to verify possible factors associated with depression, anxiety, and PTSD in 898 people after COVID-19, with almost one-third of them having symptoms of depression (43%), anxiety (45%), and PTSD (32%), and symptoms associated with loneliness and low-stress tolerance [5]. On the other hand, people with more resilience and greater family support showed more resistance to these symptoms [5]. Undoubtedly, looking at these people who still have psychological sequelae is essential since the deleterious conditions related to mental health negatively impact the population’s health and quality of life [6]. In addition, another epidemiological study that evaluated 1733 people pointed out that after six months of discharge from COVID-19, sequelae were still verified, such as fatigue (63%), difficulty sleeping (26%), depression (23%), and anxiety (23%) [7].



Patients with overweight and especially, obese classified by body mass index (BMI) present increased risks of moderate and severe physical symptoms of COVID-19 [8] and also, could initiate mental health problems due to a long time for rehabilitation. Given this, psychoeducation added to other intervention tools may be effective in mitigating the effects on mental health during the COVID-19 pandemic [9] through psychoeducation, mindfulness exercises, promoting social interactions, stimulating wellness and brain health, validating emotional responses, and exploring patients’ strengths and how to organize rehabilitation goals. The above-mentioned strategies are considered a tool to help reduce anxiety and depressive symptoms and promote mental health education [10]. Considering the listed aspects, this population requires greater assistance to recover mental health and quality of life after COVID-19. Therefore, the present study aimed to investigate the effects of a multi-professional intervention model on the mental health of middle-aged, overweight survivors of COVID-19. Based on previous studies [7,9], it is presumed that psychoeducation can improve COVID-19 survivors’ mental health, providing a better quality of life for these persons.




2. Materials and Methods


2.1. Study Design


This study presents an experimental design (controlled trial) of repeated measures and four parallel groups: three intervention groups (mild, moderate, and severe), and a control group (without a positive diagnosis of COVID-19). This study followed the guidelines of the Consolidated Standards of Reporting Trials (CONSORT) [11]. Multi-professional interventions conducted by exercise physiologists (physical exercise), nutritionists (nutritional intervention), and psychologists (psychoeducation) were carried out, all in groups, over eight weeks.




2.2. Participants


Participants were recruited via the Municipal Secretary of Health of Maringa and the Municipal Hospital of Maringa. Thus, 141 participants of both sexes were eligible for the study. It was accepted by people with the following characteristics: (i) male and female aged between 19 and 65 years old; (ii) present a positive diagnosis for COVID-19 by laboratory confirmation; (iii) having received the first dose of the COVID-19 vaccine; (iv) being overweight or obese according to the cut-off points established by the World Health Organization [12]; (v) having participated in at least 85% of the interventions [11]; (vi) participate in the pre-participation assessment; and (vii) have contracted COVID-19 between 3 January 2021 and 1 July 2021. As exclusion criteria, the following were not accepted: (i) patients with debilitating neurological diseases (i.e., Alzheimer’s, Parkinson’s disease, and plegies); (ii) reduction in intellectual capacity via completion of the cognitive failures questionnaire [13]; (iii) use of corticosteroids and/or having a chronic or acute disease that would contraindicate physical exercise; (iv) pregnancy; and (v) not signing the informed consent form. Information was obtained via screening performed in the study by Lemos et al. [8]. Preliminarily, the sample calculation was performed via G*Power software version 3.1, using an analysis of the variance of repeated measures. An effect size of F = 0.4 was estimated considering an α = 0.05 and a correlation between repeated measures of 0.5; a sample of 56 individuals was estimated for β = 80%. Considering a possible loss of follow-up, it was decided to recruit more than 140 participants. One hundred and forty-one participants were recruited, of whom five were excluded for declining to participate in the study and one for refusing to take an anamnesis. The participants were divided into four groups, considering the symptoms of COVID-19 or the control group, namely: control group (n = 29); mild, with no hospitalization (n = 41); moderate, with hospitalization, but without the necessity for oxygen support (n = 37); and severe, with hospitalization and the necessity for oxygen support, i.e., mechanical or non-mechanical oxygen supply (n = 28). There was a sample loss of 80 participants due to lack of time, lack of motivation, financial issues, and transport issues, and those participants did not carry out the assessments. Dropouts occurred between the sixth and eighth weeks of the intervention. Finally, 56 participants in the four experimental groups were evaluated before and after the intervention. The current study was approved by the local Ethics and Research Committee under 4,546,726 and registered in the Brazilian Clinical Trial Registration Platform (ReBEC) under registration: RBR-4mxg57b, in full compliance with the Declaration of Helsinki. Figure 1 shows the experimental design of the present study.




2.3. Procedures


Participants went to the university laboratory for medical clearance, with the following measurements being taken: measurement of body weight and height (subsequent calculation of BMI [12]) and completing a detailed anamnesis to identify the clinical picture and symptoms of COVID-19. Subsequently, the study participants answered the applied questionnaires (see sections below). Participants self-completed the instruments before and after eight weeks of multi-professional interventions after all explanations about the instruments used.



2.3.1. Mental Health Continuum–Short Form (MHC-SF)


To assess the well-being of the participants, the MHC-SF questionnaire was used, consisting of a Likert scale (1 to 6) with questions that measure the following components of well-being: Emotional well-being (EWB), social well-being (SWB), and psychological well-being (PWB), in the experiences the last two weeks [14]. Higher scores represent better indices of well-being, and the instrument has validation for the Brazilian population [15].




2.3.2. Impact of Event Scale-Revised (IES-R)


The Event Impact Scale (IES-R) is a validated questionnaire for tracking post-traumatic symptoms. [16], being validated for the Brazilian population [17]. The instrument consists of 22 questions on a Likert-type scale (0 to 3) (considering the last 7 days), in which the total score is obtained by the sum of the questions based on the evaluation criteria for PTSD from the Diagnostic and Statistical Manual of Mental Disorders (DSM-4) [18], with questions related to intrusion (In), avoidance (Av), and hyperarousal (Hy). High scores represent more intense symptoms of post-traumatic stress disorder.




2.3.3. Generalized Anxiety Disorder–(GAD-7)


To track participants’ anxiety levels, the GAD-7 was used. The instrument consists of 7 items that assess how much the patient is bothered by feeling nervous, anxious, worried, restless, and irritated in the last two weeks. Questions were answered on a Likert-type scale (0–3), and scores ranged from 0 to 21, where higher scores refer to a higher degree of anxiety [19]. The GAD-7 was validated for the Brazilian population [20].




2.3.4. Patient Health Questionnaire-9–(PHQ-9)


The PHQ-9 is composed of nine questions that verify the presence of each of the symptoms of an episode of depression presented in the Diagnostic and Statistical Manual of Mental Disorders [18]. The nine symptoms are depressed mood, anhedonia (loss of interest in doing activities and/or things), problems with sleeping, tiredness or lack of energy, change in appetite or weight, feelings of guilt or worthlessness, problems concentrating, feeling sluggish or restless, and suicidal thoughts [21]. The questions were answered using a Likert scale (0 to 4), in which higher scores represent a symptomatology closer to the depression episode. The instrument was validated for the Brazilian population [22].





2.4. Compositions of Interventions


Psychological and nutritional interventions were carried out on the premises of the university where the research was conducted. The multi-professional team was duly instructed and prepared to meet the needs of the participants. Theoretical-practical activities started with nutritional interventions or psychoeducation, followed by physical exercises (use of concurrent training).



2.4.1. Physical Exercise


Physical exercises were performed twice a week, focused on improving cardiorespiratory and neuromuscular fitness (mainly to improve functional capacity), lasting approximately 60 min per session. The training plan consisted of resistance exercises focused on large muscle groups, and cardiorespiratory exercises (which were performed on a treadmill, vertical/horizontal bicycle, or rowing ergometer). Each training was assembled individually, according to the needs of the participants [23], and was conducted in groups.




2.4.2. Nutritional Intervention


Nutritional interventions were based on the Food Guide for the Brazilian Population [24] and were performed once a week in groups. The central objective of the interventions was to instruct participants about the benefits of healthy eating for health, quality of life, and the reduction of risks associated with chronic noncommunicable diseases (NCDs). Each intervention lasted an average of 40 min, with one section per week. The following topics were addressed: (i) food pyramid; (ii) nutritional density of foods; (iii) macro- and micronutrients; (iv) association of food with health and quality of life; (v) nutritional composition of foods; (vi) differences between diet and light foods; (vii) means for preparing healthy food; (viii) nutritional education for health and quality of life; (ix) differences between fresh, minimally processed, processed, and ultra-processed foods; and (x) food to combat sarcopenic obesity.




2.4.3. Psychoeducation


Psychoeducation was based on therapeutic interventions with the central objective of proposing a model for treating and preventing mental illnesses based on an educational character [25,26] and was conducted once a week in groups. This approach used concepts and information from psychology and other areas so that the individual could broadly understand their situation and other illnesses present in our society. In this sense, the following were discussed: (i) the importance of physical exercise for a better quality of life and mental health; (ii) anxiety in everyday life, how it can impact our daily lives and, therefore, how to face them; (iii) discussions about obesity today: demystification of beliefs, prejudices, and stereotypes associated with obesity; (iv) understanding of the role of food in the social, psychological, and physical spheres; (v) information on post-traumatic stress disorder; (vi) promotion of a healthy lifestyle; (vii) reflections on stress; (viii) reflections on depressive symptoms; (ix) reflections on insomnia and relaxation techniques; (x) reflections on denial; (xi) reflections on fear; (xii) reflections on binge eating; (xiii) reflections on a healthy lifestyle; and (xiv) reflections on behavior changes. In addition, information leaflets on the respective topics were distributed at each meeting to reinforce the interventions applied and promote support material for the participants and the community [27,28]. Digital resources were also used with expository classes dialoguing with multimedia resources. The objective of the interventions was to provide knowledge and the possibility of change about the psychological consequences of the COVID-19 pandemic, in addition to guiding the essential themes of our century and helping the participating individuals have greater knowledge in the face of mental disorders that were provoked by the process of infection and the COVID-19 pandemic. Each intervention lasted an average of 40 min. Figure 2 shows the methodological design of the present study.





2.5. Statistical Analysis


Asymmetry and kurtosis tests and visual inspection of histograms analyzed the distributions of numeric variables. After analyzing the distributions, numerical data were described by the mean and standard deviation (±) or median and 25–75 percentiles, depending on the data normality. Categorical data were described with absolute frequency and relative frequency. Differences in the scores of each instrument were evaluated via analysis of variance (ANOVA) of mixed measures (groups and time) to identify possible differences between groups, time, and/or interactions. If a significant difference was detected, Bonferroni’s post hoc was used. The homogeneity of the data was analyzed using the Levene test, and the residual distribution analysis was performed utilizing visual inspection of the residual graphs. When only the timing effect was found, paired Student’s t-tests were performed for each group, to verify the possible effects of each group intervention. Absolute deltas (∆) were also calculated by performing a one-way ANOVA between groups. The “eta square” ƞ2 effect size was calculated according to the classification established by Richardson [29], which is: 0.0099 [small], 0.0588 [moderate], and 0.1379 [large]. A significance level of 5% was established for all analyses. Statistical analyses were performed using the Statistica 12.0 software (StatSoft, Tulsa, OK, USA).





3. Results


The final sample consisted of 55 individuals, 36 (65.45%) male, with a mean age of 49.93 ± 13.08 years old, of whom 19 (35.19%) had a graduate degree, 19 (35.19%) had completed higher education, and 13 (24.07%) had only completed high school. Of the 55 participants, 40 (72.73%) had a spouse, 9 (16.36%) were single, and 6 (10.91%) were divorced or widowed. Table 1 presents the initial characteristics of the participants according to the assessed groups.



Figure 3 presents the Mental Health Continuum (MHC) questionnaire scores of the participants in this study before and after the multi-professional interventions.



At the beginning of the intervention, all the groups did not present significant differences among them for all questions of the MHC questionnaire (p > 0.05). As described in Figure 3, a timing effect was observed, with a significant increase in global MHC scores (F3,52 = 10.03; p = 0.002; ƞ2 = 0.04–small), EWB emotional well-being (F3, 52 = 6.69; p = 0.013; ƞ2 = 0.03–small), social welfare-SWB (F3,52 = 6.11; p = 0.017; ƞ2 = 0.03–small), and well-being psychological-PWB (F3,52 = 8.17; p = 0.006; ƞ2 = 0.03–small) after the interventions. An interaction effect between group and time for psychological well-being-PWB (F3,52 = 3.86; p = 0.014; ƞ2= 0.03–small) was also observed, with an increase in the scores of the control group after the interventions (p = 0.024). For the total MHC, there was no significant difference in the deltas (F3.52 = 0.74; p = 0.527; ƞ2 = 0.04–small) of the different experimental groups. For the MHC and EWB, there was no significant difference in the deltas (F3.52 = 1.25; p = 0.29; ƞ2 = 0.06–moderate) of the different experimental groups. For the MHC and EWB, there was no significant difference in the deltas (F3,52 = 0.49; p = 0.68; ƞ2= 0.02–small) of the different experimental groups. For the MHC and PWB, a significant difference was observed for the deltas (F3,52 = 4.20; p = 0.009; ƞ2= 0.19–large) of the different experimental groups, with the Bonferroni post hoc showing significantly higher values for the control group when compared to the moderate (p = 0.006). Paired t-tests showed only a significant difference in the PWB score with higher values after intervention in the control group (p < 0.05), and a significant difference in the MHC global score with higher values after intervention in the mild group (p < 0.05). Besides, there was a tendency for EWB and PWB (p = 0.07; for both comparisons) to have higher values after intervention in the mild group. There was only a significant difference in EWB and SWB scores, with higher values for the moderate group after intervention (p < 0.05). However, no significant differences were observed for the severe group (p > 0.05).



Figure 4 shows the impact event scale revised (IES-R) scores of the participants in this study before and after the multi-professional interventions.



At the beginning of the intervention, all the groups did not present significant differences among them for all questions of the IES-R questionnaire (p > 0.05). There was only a time effect for the IES-R (Figure 4), with a significant reduction in the global IES-R scores (F3,52 = 12.22; p < 0.001; ƞ2 = 0.05–small), intrusion (F3,52 = 10.75; p = 0.002; ƞ2 = 0.05–small), avoidance (F3.52 = 6.59; p = 0.013; ƞ2 = 0.03–small) and hyperarousal (F3, 52 = 13.72; p < 0.001; ƞ2= 0.07–moderate) after the interventions. For the total IES-R, there was no significant difference in the deltas (F3,52 = 0.74; p = 0.52; ƞ2= 0.04–small) of the different experimental groups. For intrusion, there was no significant difference in the deltas (F3,52 = 1.53; p = 0.21; ƞ2 = 0.08–moderate) of the different experimental groups. For avoidance, there was no significant difference in the deltas (F3,52 = 2.22; p = 0.09; ƞ2 = 0.11–moderate) of the different experimental groups. For hyperarousal, there was no significant difference in the deltas (F3.52 = 0.52; p = 0.66; ƞ2 = 0.02–small) of the different experimental groups. Paired t-tests showed only a tendency for IES-R global score (p = 0.08) and In score (p = 0.07) for the control group. For the mild group, there was a significant difference in the IES-R global score (p = 0.02), In score (p = 0.03), Av score (p = 0.05), and Hy score (p = 0.02), with lower values after the intervention. There was no significant difference in t-tests in all IES-R scores for the moderate group after intervention (p > 0.05). Finally, there was just a significant difference in the Av score (p = 0.01) with lower values after intervention in the severe group. There were no significant differences for other paired t-tests comparison among the groups (p > 0.05).



Figure 5 presents the GAD-7 and PHQ-9 scores of the participants in this study before and after the multi-professional interventions.



At the beginning of the intervention, all the groups did not present significant differences among them for all questions of GAD-7 and PHQ-9 questionnaires (p > 0.05). A time effect was observed, with a significant reduction in the scores of the GAD-7 (F3,52 = 31.96; p < 0.001; ƞ2 = 0.14–large) and PHQ-9 (F3,52 = 18.15; p < 0.001; ƞ2 = 0.07–moderate) after the interventions. However, no group effect or interaction was found between the responses of the GAD-7 and PHQ-9 (p > 0.05). For the GAD-7, there was no significant difference in the deltas (F3,52 = 1.11; p = 0.35; ƞ2 = 0.06–moderate) of the different experimental groups. For the PHQ-9, there was also no significant difference in the deltas (F3,52 = 1.84; p = 0.15; ƞ2 = 0.09–moderate) of the different experimental groups. Paired t-tests showed a significant reduction in GAD-7 scores for the control (p = 0.05), mild (p = 0.0002), moderate (p = 0.02), and severe groups (p = 0.03) after interventions. In addition, paired t-tests showed only a significant reduction in PHQ-9 in mild (p = 0.0005), and moderate groups (p = 0.01) after interventions.




4. Discussion


The present study aimed to investigate the effects of a multi-professional intervention model on the mental health of middle-aged, overweight survivors of COVID-19. The results of the present study confirmed that psychoeducation, added to multi-professional activities, was effective in significantly improving the psychological symptoms in different experimental groups with higher or lower emphasis depending on the disease severity of COVID-19, and even in the control group. Therefore, multi-professional interventions effectively improved the mental health and sleep quality of participants in the present study (regardless of the experimental group).



To date, to the authors’ knowledge, no studies have investigated multi-professional interventions using psychoeducation, nutritional intervention, and physical exercise (together—in multi-professional interventions) in individuals who survived COVID-19 with overweight or obesity. The excess fat could reduce physical fitness and extend the treatment to recover the COVID-19 survivors [8]. Therefore, these patients require special care, due to their physical condition, and with a long recovery period, they may develop mental health problems. The scientific literature indicates that psychoeducation added to physical activities and a multi-professional approach can positively influence psychological aspects, such as a well-being decrease in anxiety and depressive symptoms, and contribute to the treatment and prevention of depression, anxiety, and post-traumatic stress [23,30]. Some similar practices have already shown positive results, reducing the impacts caused by the COVID-19 pandemic and other psychiatric conditions [9,10,31]. Another recent study from our research group showed similar results in approaches with concurrent exercise and dietary reeducation in overweight or obese middle-aged females [32].



The COVID-19 pandemic has negatively influenced the well-being of the general population [33]. Social isolation, the COVID-19 pandemic, low social support, low family income, and other aspects directly influenced the population’s mental health [5,34,35]. Thus, multi-professional interventions are considered well-known tools for preventing and treating various physical and mental disorders [10,36]. As a result, there was a significant improvement in general and specific components of well-being: emotional, social, and psychological. These responses may result from the emotional, social, and psychological support that a multi-professional team provides since, in this type of study, all areas of mental health are worked on, thus promoting psychological support, development of self-esteem, and improved social interaction [37,38,39].



Multi-professional teams allow a holistic view of individuals, enabling personal, social, and psychological development [40], factors that may have directly influenced the three subscales assessed by the MHC-SF: psychological well-being, social well-being, and emotional well-being. Cacioppo et al. [41] showed that loneliness could be directly linked to cardiovascular disease, sleep deregulation, and high cortisol release. There is evidence that social isolation is directly associated with the inflammatory system [42]. The systematic review by Williams et al. [43] identified that multi-professional interventions have already been proven to reduce loneliness through physical exercises, cognitive behavioral therapy, and psychoeducation. Additionally, behavioral psychoeducation interventions were positive for combating post-COVID-19 sequelae in a previous study [8]. In the study, as mentioned above, an intervention model based on cognitive behavioral therapy was used with mindfulness and other tools to assist post-COVID-19 rehabilitation. However, the interventions took place in the online format, with a shorter time (1 to 2 weeks), compared to the present study, which was carried out for eight weeks in person. Finally, significantly higher values were verified for the delta of psychological well-being in the control group compared to hospitalized individuals. These significant differences may be related to the possible deleterious impacts of COVID-19 on the mental health of hospitalized individuals.



As verified in this study, the participants showed a significant reduction in the global score and the IES-r subscales, namely intrusion, hyperarousal, and avoidance. These scales are due to the diagnosis of PTSD [16]. The difference in the subscales between pre and post represents a significant improvement in the diagnosis of the syndrome since this questionnaire is based on the DSM-IV criteria [18]. Among the effects of the COVID-19 pandemic, the increase in depressive symptoms also stands out negatively [7,44]. An effect persisted even after the worst moments of the pandemic, a recurrent symptom of the post-COVID-19 syndrome [7,45]. Therefore, physical activities are a primordial tool in the fight against depressive symptoms [46]. Likewise, psychoeducational activities reduce these symptoms and are often used as a non-drug treatment [10,44]. With that, the present study presents similarities with the findings in the literature that observed improvements in the PHQ-9 and GAD-7 scores [34,47]. Considering the evidence that points to the need for care for these individuals who have post-COVID symptoms [9,47,48,49], a unique look at the population after the COVID-19 pandemic becomes relevant so that effective techniques can be developed for the treatment of all the symptoms of this syndrome. Prolonged symptoms affect individuals’ quality of life and well-being [50]. Given this, the indispensability of psychoeducation actions and interdisciplinary actions to improve the physical, nutritional, and psychosocial health of COVID-19 survivors is confirmed. Although significant improvements (time effect) were observed for all instruments applied in the different experimental groups, caution is recommended in interpreting the findings, since the moderate and severe groups alone did not follow, in some circumstances, the standards of the other groups (control and mild). Therefore, longer interventions are suggested for the groups that had more severe symptoms of the disease, and even follow-up analyses to identify the behavior of the groups over time and even possible relapses. Thus, early intervention strategies can again be incorporated, to recover the mental health of COVID-19 survivors.



Our study provides information regarding COVID-19 survivors, which is timely and informative data for the intervention and recovery of those patients. However, in our study, there was a significant sample loss over the eight weeks of intervention, with a possible lack of interest on the part of the population to continue with multi-professional care. This occurred due to a lack of motivation and time, and patients believed that they were already better and would not need to continue with multi-professional activities. Almost all of the patients who dropped out of the interventions were low-income people. Qualitative feedback on drop-outs was linked to financial and transport issues. During the most restrictive period of the COVID-19 pandemic, people received minimal financial assistance from the government and started treatment. When the resources were exhausted, people had to work or stay at home and save money to buy food and pay the essential expenses of their respective households. Unfortunately, in Brazil, the researchers and universities cannot pay the expenses of the patients. Thus, a big part of drop-out is linked to the Brazilian reality. In addition, it was not possible to perform an intention-to-treat analysis, as the participants did not return to the university to be reassessed. Finally, no studies have been found combining multi-professional interventions with psychoeducation in COVID-19 survivors. Thus, the present study’s findings can guide possible actions to recover the global health conditions of those who contracted COVID-19.




5. Conclusions


It was concluded that multi-professional interventions significantly improved general well-being, emotional well-being, social well-being, and psychological well-being indicators in middle-aged, overweight survivors of COVID-19. Complementarily, there was a significant reduction in the scores representing the symptoms of post-traumatic stress disorder, the general scale of intrusion, avoidance, and hyperarousal. Furthermore, it was also possible to conclude that the interventions effectively reduced anxiety and depressive symptoms due to the reduction in scores after the multi-professional interventions. A significant difference over time was also observed in all evaluated groups, suggesting that psychoeducation added to a multi-professional team has a great positive impact on the mental health of people with different symptoms of COVID-19 and even those who do not have the infection. Lastly, patients in the moderate and severe groups need to be monitored continuously since the results of these groups did not follow the response patterns of the mild and control groups. Thus, the monitoring process and follow-up analyses for moderate and severe groups are indispensable and urgent.







Author Contributions


Conceptualization, B.H.M.B. and R.G.M.; methodology, J.J.R., J.M., P.V.-B. and B.H.M.B.; software, V.A.S.P.; validation, B.H.M.B., P.V.-B. and J.M.; formal analysis, A.F.S., V.A.S.P., M.L.C., P.V.-B. and B.H.M.B.; investigation, J.J.R., M.G.d.S.M., M.L.C., A.F.S. and D.C.d.S.M.; resources, B.H.M.B. and P.V.-B.; data curation, J.J.R.; writing—original draft preparation, J.J.R., D.C.d.S.M., M.L.C., J.M., V.A.S.P., P.V.-B. and B.H.M.B.; writing—review and editing, J.J.R., B.H.M.B., P.V.-B., R.G.M. and J.M.; visualization, J.J.R.; supervision, B.H.M.B., P.V.-B., R.G.M. and J.M.; project administration, B.H.M.B.; funding acquisition, B.H.M.B., P.V.-B. and J.M. All authors have read and agreed to the published version of the manuscript.




Funding


This study received financial support from “Fundação Araucária”—means by “Programa de Pesquisa para o Sistema Único de Saúde (PPSUS),” “Universidade Cesumar” and “Instituto Cesumar de Ciência, Tecnologia e Inovação”.




Institutional Review Board Statement


This study was approved by the local Ethics and Research Committee under 4,546,726 and registered in the Brazilian Platform for the Registration of Clinical Trials (ReBEC) under the registration: RBR-4mxg57b, fully following the Declaration of Helsinki.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The datasets generated during and/or analyzed during the current research are available from the corresponding author upon reasonable request.




Acknowledgments


The authors thank the project participants, the members of the laboratory, and especially the authors that worked to make the completion of this project possible.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Mazza, M.G.; De Lorenzo, R.; Conte, C.; Poletti, S.; Vai, B.; Bollettini, I.; Melloni, E.M.T.; Furlan, R.; Ciceri, F.; Rovere-Querini, P.; et al. Anxiety and depression in COVID-19 survivors: Role of inflammatory and clinical predictors. Brain Behav. Immun. 2020, 89, 594–600. [Google Scholar] [CrossRef]

	



Yong, S.J. Long COVID or post-COVID-19 syndrome: Putative pathophysiology, risk factors, and treatments. Infect. Dis. 2021, 53, 737–754. [Google Scholar] [CrossRef]

	



Xiong, J.; Lipsitz, O.; Nasri, F.; Lui, L.M.W.; Gill, H.; Phan, L.; Chen-Li, D.; Iacobucci, M.; Ho, R.; Majeed, A.; et al. Impact of COVID-19 pandemic on mental health in the general population: A systematic review. J. Affect. Disord. 2020, 277, 55–64. [Google Scholar] [CrossRef]

	



Deng, J.; Zhou, F.; Hou, W.; Silver, Z.; Wong, C.Y.; Chang, O.; Huang, E.; Zuo, Q.K. The prevalence of depression, anxiety, and sleep disturbances in COVID-19 patients: A meta-analysis. Ann. N. Y. Acad. Sci. 2021, 1486, 90–111. [Google Scholar] [CrossRef] [PubMed]

	



Liu, C.H.; Zhang, E.; Ba, W.G.T.F.; Hyun, S.; Hahm, H.C. Factors associated with depression, anxiety, and PTSD symptomatology during the COVID-19 pandemic: Clinical implications for U.S. young adult mental health. Psychiatry Res. 2020, 290, 113172. [Google Scholar] [CrossRef]

	



Guzmán-Muñoz, E.; Concha-Cisternas, Y.; Oñate-Barahona, A.; Lira-Cea, C.; Cigarroa-Cuevas, I.; Méndez-Rebolledo, G.; Castillo-Retamal, M.; Valdés-Badilla, P.; Zapata-Lamana, R. Factores asociados a una baja calidad de vida en adultos chilenos durante la cuarentena por COVID-19. Rev. Med. Chil. 2020, 148, 1759–1766. [Google Scholar] [CrossRef] [PubMed]

	



Huang, C.; Huang, L.; Wang, Y.; Li, X.; Ren, L.; Gu, X.; Kang, L.; Guo, L.; Liu, M.; Zhou, X.; et al. 6-month consequences of COVID-19 in patients discharged from hospital: A cohort study. Lancet 2021, 397, 220–232. [Google Scholar] [CrossRef]

	



Lemos, M.M.; Cavalini, G.R.; Henrique, C.R.P.; Perli, V.A.S.; Marchiori, G.D.M.; Marchiori, L.L.D.M.; Sordi, A.F.; de Moraes, S.M.F.; Ramos, S.D.P.; Valdés-Badilla, P.; et al. Body composition and cardiorespiratory fitness in overweight or obese people post COVID-19: A comparative study. Front. Physiol. 2022, 13, 949351. [Google Scholar] [CrossRef] [PubMed]

	



Jaywant, A.; Bueno-Castellano, C.; Oberlin, L.E.; Vanderlind, W.M.; Wilkins, V.M.; Cherestal, S.; Boas, S.J.; Kanellopoulos, D. Psychological interventions on the front lines: A roadmap for the development of a behavioral treatment program to mitigate the mental health burden faced by COVID-19 survivors. Prof. Psychol. Res. Pract. 2022, 53, 80–89. [Google Scholar] [CrossRef]

	



Lemes, C.B.; Neto, J.O. Aplicações da psicoeducação no contexto da saúde. Temas Psicol. 2017, 25, 17–28. [Google Scholar] [CrossRef]

	



Schulz, K.F.; Altman, D.G.; Moher, D.; for the CONSORT Group. CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised Trials. PLoS Med. 2010, 7, e1000251. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Obesity: Preventing and Managing the Global Epidemic Report; WHO Consultation on Obesity: Geneva, Switzerland, 2000. [Google Scholar]

	



de Paula, J.J.; Costa, D.S.; de Miranda, D.M.; Romano-Silva, M.A. Brazilian version of the Cognitive Failures Questionnaire (CFQ): Cross-cultural adaptation and evidence of validity and reliability. Rev. Bras. Psiquiatr. 2018, 40, 312–315. [Google Scholar] [CrossRef]

	



Lamers, S.M.; Westerhof, G.J.; Bohlmeijer, E.T.; Klooster, P.T.; Keyes, C.L. Evaluating the psychometric properties of the mental health Continuum-Short Form (MHC-SF). J. Clin. Psychol. 2011, 67, 99–110. [Google Scholar] [CrossRef] [PubMed]

	



Machado, W.D.L.; Bandeira, D.R. Positive Mental Health Scale: Validation of the Mental Health Continuum—Short Form. Psico-Usf 2015, 20, 259–274. [Google Scholar] [CrossRef]

	



Creamer, M.; Bell, R.; Failla, S. Psychometric properties of the Impact of Event Scale—Revised. Behav. Res. Ther. 2003, 41, 1489–1496. [Google Scholar] [CrossRef]

	



Caiuby, A.V.S.; Lacerda, S.S.; Quintana, M.I.; Torii, T.S.; Andreoli, S.B. Adaptação transcultural da versão brasileira da Escala do Impacto do Evento—Revisada (IES-R). Cad. Saude Publica 2012, 28, 597–603. [Google Scholar] [CrossRef]

	



American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision, 4th ed.; American Psychiatric Association: Washington, DC, USA, 2000; Volume 1. [Google Scholar] [CrossRef]

	



Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Löwe, B. A Brief Measure for Assessing Generalized Anxiety Disorder: The GAD-7. Arch. Intern. Med. 2006, 166, 1092–1097. [Google Scholar] [CrossRef]

	



Moreno, A.L.; DeSousa, D.A.; Souza, A.M.F.L.P.; Manfro, G.G.; Salum, G.A.; Koller, S.H.; Osório, F.L.; Crippa, J.A.S. Factor Structure, Reliability, and Item Parameters of the Brazilian-Portuguese Version of the GAD-7 Questionnaire. Temas Psicol. 2016, 24, 367–376. [Google Scholar] [CrossRef]

	



Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2001, 16, 606–613. [Google Scholar] [CrossRef]

	



Santos, I.S.; Tavares, B.F.; Munhoz, T.N.; De Almeida, L.S.P.; Da Silva, N.T.B.; Tams, B.D.; Patella, A.; Matijasevich, A. Sensibilidade e especificidade do Patient Health Questionnaire-9 (PHQ-9) entre adultos da população geral. Cad. Saude Publica 2013, 29, 1533–1543. [Google Scholar] [CrossRef] [PubMed]

	



Jimeno-Almazán, A.; Franco-López, F.; Buendía-Romero, Á.; Martínez-Cava, A.; Sánchez-Agar, J.A.; Martínez, B.J.S.; Courel-Ibáñez, J.; Pallarés, J.G. Rehabilitation for post-COVID-19 condition through a supervised exercise intervention: A randomized controlled trial. Scand. J. Med. Sci. Sports 2022, 32, 1791–1801. [Google Scholar] [CrossRef] [PubMed]

	



Brasil Ministério da Saude. Guia Alimentar para a População Brasileira Guia Alimentar para a População Brasileira, 2°; Brasil Ministério da Saude: Brasília, Brazil, 2014.

	



Authier, J. The Psychoeducation Model: Definition, Contemporary Roots and Content. Can. J. Couns. Psychother. 1977, 12, 15–22. [Google Scholar]

	



Beck, J.S. Terapia Cognitivo-Componamental: Teoria e Prática, 2°; Artmed: Porrto Alegre, Portugal, 2013. [Google Scholar]

	



McCrorie, A.; Donnelly, C.; McGlade, K. Infographics: Healthcare Communication for the Digital Age. Ulst. Med. J. 2016, 85, 71–75. [Google Scholar]

	



De Oliveira, D.A.; Lessa, R.S.; Ribeiro, S.C.S.; De Vasconcelos, P.F. The Visual Practice: The Infographic as a Facilitating Tool for Learning in Medical School. Rev. Bras. Educ. Med. 2020, 44, 4. [Google Scholar] [CrossRef]

	



Richardson, J.T.E. Eta squared and partial eta squared as measures of effect size in educational research. Educ. Res. Rev. 2011, 6, 135–147. [Google Scholar] [CrossRef]

	



Arantes, D.J.; Picasso, R.; da Silva, E.A. Grupos psicoeducativos com familiares dos usuários de um Centro de Atenção Psicossocial. Pesqui. Prát. Psicossociais 2019, 14, 1–15. [Google Scholar]

	



Bhattacharjee, D.; Rai, A.K.; Singh, N.K.; Kumar, P.; Munda, S.K.; Das, B. Psychoeducation: A Measure to Strengthen Psychiatric Treatment. Delhi Psychiatry J. 2011, 14, 33–39. [Google Scholar]

	



Bolognese, M.A.; Franco, C.B.; Ferrari, A.; Bennemann, R.M.; Lopes, S.M.A.; Bertolini, S.M.M.G.; Júnior, N.N.; Branco, B.H.M. Group Nutrition Counseling or Individualized Prescription for Women With Obesity? A Clinical Trial. Front. Public Health 2020, 8, 127. [Google Scholar] [CrossRef]

	



Golińska, P.; Cieślak, M.; Hubert, O.; Bidzan, M. Mental Health and the Symptoms of PTSD in People with Depression and Anxiety Disorders during the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2021, 18, 5542. [Google Scholar] [CrossRef] [PubMed]

	



Matsumoto, K.; Hamatani, S.; Shimizu, E.; Käll, A.; Andersson, G. Impact of post-COVID conditions on mental health: A cross-sectional study in Japan and Sweden. BMC Psychiatry 2022, 22, 237. [Google Scholar] [CrossRef]

	



Anjum, S.; Ullah, R.; Rana, M.S.; Khan, H.A.; Memon, F.S.; Ahmed, Y.; Jabeen, S.; Faryal, R. COVID-19 Pandemic: A Serious Threat for Public Mental Health Globally. Psychiatr. Danub. 2020, 32, 245–250. [Google Scholar] [CrossRef]

	



Khoramipour, K.; Basereh, A.; Hekmatikar, A.A.; Castell, L.; Ruhee, R.T.; Suzuki, K. Physical activity and nutrition guidelines to help with the fight against COVID-19. J. Sports Sci. 2021, 39, 101–107. [Google Scholar] [CrossRef]

	



Guo, K.; Zhang, X.; Bai, S.; Minhat, H.S.; Nazan, A.I.N.M.; Feng, J.; Li, X.; Luo, G.; Zhang, X.; Feng, J.; et al. Assessing social support impact on depression, anxiety, and stress among undergraduate students in Shaanxi province during the COVID-19 pandemic of China. PLoS ONE 2021, 16, e0253891. [Google Scholar] [CrossRef]

	



Styra, R.; Hawryluck, L.; Mc Geer, A.; Dimas, M.; Sheen, J.; Giacobbe, P.; Dattani, N.; Lorello, G.; Rac, V.E.; Francis, T.; et al. Surviving SARS and living through COVID-19: Healthcare worker mental health outcomes and insights for coping. PLoS ONE 2021, 16, e0258893. [Google Scholar] [CrossRef]

	



van Agteren, J.; Iasiello, M.; Lo, L.; Bartholomaeus, J.; Kopsaftis, Z.; Carey, M.; Kyrios, M. A systematic review and meta-analysis of psychological interventions to improve mental wellbeing. Nat. Hum. Behav. 2021, 5, 631–652. [Google Scholar] [CrossRef] [PubMed]

	



Egan, K.P. Supporting Mental Health and Well-being Among Student-Athletes. Clin. Sports Med. 2019, 38, 537–544. [Google Scholar] [CrossRef] [PubMed]

	



Cacioppo, J.T.; Hawkley, L.C.; Crawford, L.E.; Ernst, J.M.; Burleson, M.H.; Kowalewski, R.B.; Malarkey, W.B.; Van Cauter, E.; Berntson, G.G. Loneliness and Health: Potential Mechanisms. Psychosom. Med. 2002, 64, 407–417. [Google Scholar] [CrossRef]

	



Smith, K.J.; Gavey, S.; Riddell, N.E.; Kontari, P.; Victor, C. The association between loneliness, social isolation and inflammation: A systematic review and meta-analysis. Neurosci. Biobehav. Rev. 2020, 112, 519–541. [Google Scholar] [CrossRef] [PubMed]

	



Williams, C.Y.K.; Townson, A.T.; Kapur, M.; Ferreira, A.F.; Nunn, R.; Galante, J.; Phillips, V.; Gentry, S.; Usher-Smith, J.A. Interventions to reduce social isolation and loneliness during COVID-19 physical distancing measures: A rapid systematic review. PLoS ONE 2021, 16, e0247139. [Google Scholar] [CrossRef]

	



Vindegaard, N.; Benros, M.E. COVID-19 pandemic and mental health consequences: Systematic review of the current evidence. Brain Behav. Immun. 2020, 89, 531–542. [Google Scholar] [CrossRef]

	



Shanbehzadeh, S.; Tavahomi, M.; Zanjari, N.; Ebrahimi-Takamjani, I.; Amiri-Arimi, S. Physical and mental health complications post-COVID-19: Scoping review. J. Psychosom. Res. 2021, 147, 110525. [Google Scholar] [CrossRef]

	



Dinas, P.C.; Koutedakis, Y.; Flouris, A.D. Effects of exercise and physical activity on depression. Ir. J. Med. Sci. 2011, 180, 319–325. [Google Scholar] [CrossRef] [PubMed]

	



Nicoletti, M.; Gonzaga, A.P.; Modesto, S.E.F.; Cobelo, A.W. Grupo psicoeducativo multifamiliar no tratamento dos transtornos alimentares na adolescência. Psicol. Estud. 2010, 15, 217–223. [Google Scholar] [CrossRef]

	



Desai, A.D.; Lavelle, M.; Boursiquot, B.C.; Wan, E.Y. Long-term complications of COVID-19. Am. J. Physiol. -Cell Physiol. 2022, 322, C1–C11. [Google Scholar] [CrossRef] [PubMed]

	



Costa, A.C.D.S.; Menon, V.; Phadke, R.; Dapke, K.; Miranda, A.V.; Ahmad, S.; Essar, M.Y.; Hashim, H.T. Mental health in the post COVID-19 era: Future perspectives. Einstein 2022, 20. [Google Scholar] [CrossRef]

	



Vlake, J.H.; Wesselius, S.; van Genderen, M.E.; van Bommel, J.; Klerk, B.B.-D.; Wils, E.-J. Psychological distress and health-related quality of life in patients after hospitalization during the COVID-19 pandemic: A single-center, observational study. PLoS ONE 2021, 16, e0255774. [Google Scholar] [CrossRef]








[image: Ijerph 20 04132 g001 550] 





Figure 1. Study flowchart according to CONSORT. 
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Figure 2. Summary of multi-professional interventions. MHC-SF = Mental Health Continuum–Short Form; IES-R = Impact of Event Scale—Revised; GAD-7 = Generalized Anxiety Disorder; PHQ-9 = Patient Health Questionnaire. 
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Figure 3. Mental Health Continuum (MHC) scores before and after multi-professional interventions. Data were described as mean and standard deviation (±); MHC = Mental Health Continuum; EWB = emotional well-being; SWB = social well-being; PWB = psychological well-being; * = timing effect (pre- vs. post-intervention); † = interaction between pre- and post-intervention for the control group (p < 0.05); & = interaction with significantly higher values for the control group when compared to the moderate group (p < 0.05); Panel (A) = MHC score Global; Panel (B) = EWB score; Panel (C) = SWB score; Panel (D) = PWB score. 
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Figure 4. Impact event scale revised (IES-R) scores before and after multi-professional interventions. Data are presented as mean and standard deviation (±); IES-R = Impact Event Scale–Revised; In = intrusion; Av = avoidance; Hy = hyperarousal; * = timing effect (pre- and post-intervention) with p < 0.05; Panel (A) = IES-R global score; Panel (B) = In score; Panel (C) = Av score; Panel (D) = Hy score. 
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Figure 5. Scores of (GAD-7) and (PHQ-9), before and after multi-professional interventions. Data are presented as mean and standard deviation (±); GAD-7 = 7-item Generalized Anxiety Disorder Questionnaire; PHQ-9 = Patient Health Questionnaire-9; * = timing effect (pre- and post-intervention), with p < 0.05; Panel (A) = GAD-7 score; Panel (B) = PHQ-9 score. 
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Table 1. Initial characteristics of the participants.
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	Control

(n = 9)
	Mild

(n = 19)
	Moderate

(n = 16)
	Severe

(n = 12)





	Age (years)
	45.44 ± 11.98
	49.47 ± 13.46
	46.63 ± 12.80
	48.25 ± 10.29



	Male
	8 (88.89)
	11 (57.89)
	8 (50.00)
	10 (83.33)



	Female
	1 (11.11)
	8 (42.11)
	8 (50.00)
	2 (16.67)



	BMI (kg/m2)
	30.22 ± 5.22
	28.05 ± 3.78
	34.59 ± 6.83
	32.40 ± 4.89



	Infirmary (d)
	-
	-
	10 (5.00–14.00)
	14.00 (11.50–18.00)



	ICU (d)
	-
	-
	-
	12.00 (4.00–29.00)



	Civil status
	
	
	
	



	Single
	3 (37.50)
	4 (22.22)
	2 (12.50)
	0 (0.00)



	Stable union
	5 (62.50)
	11 (61.11)
	12 (75.00)
	11 (91.67)



	Divorced
	0 (0.00)
	1 (5.56)
	1 (6.25)
	1 (8.33)



	Widower
	0 (0.00)
	2 (11.11)
	1 (6.25)
	0 (0.00)



	Education
	
	
	
	



	Postgraduate
	4 (50.00)
	7 (38.89)
	3 (18.75)
	4 (33.33)



	University education
	4 (50.00)
	5 (27.78)
	8 (50.00)
	3 (25.00)



	High school
	0 (0.00)
	5 (27.78)
	4 (25.00)
	4 (33.33)



	Others *
	0 (0.00)
	1 (5.56)
	1 (6.25)
	1 (8.33)







Note: Numeric data presented as mean and standard deviation (±) or median and 25–75 percentiles; categorical data described with absolute frequency and relative frequency (%); BMI = body mass index; d = days; * = others: elementary school.
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