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Abstract

:

Introduction: Depression is a concerning mental health disorder. It is the first cause of inability worldwide, which entails high economic costs for the public system. Current evidence suggests that physical activity is an effective tool for the prevention and treatment of depressive symptoms. Objective: To examine the relationship between the cases of depressive symptoms and depression presented by the adult Spanish population and the days per week of physical activity and strength training that they perform. Design: It is a cross-sectional study with data from the European Health Survey of Spain 2020 (EESE 2020), consisting of 10,024 males and 11,126 females, between 18 and 84 years, which conformed the sample of 21,150 participants. Results: Depressive symptoms and depression were related to days of PA per week, PA frequency per week and strength training days per week (p < 0.001), depressive symptoms and depression were found to have higher prevalence in the inactive groups than in the active groups (p < 0.05); this phenomenon was found in both sexes and age groups. Conclusions: The prevalence of depressive symptoms and depression were associated with physical activity in the general population, by sex and by age group too. The prevalence of both were higher in the inactive population than in the active population of all ages and sexes. Future studies are required to confirm the relationship between PA and depression prevalence, in order to establish the scope of the effect of PA on depressive symptoms and depression.
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1. Introduction


Depression (major depressive disorder) is a common and serious medical illness that negatively affects how people feel, think and act. It causes feelings of sadness and/or a loss of interest in activities that once were enjoyed. It can lead to a variety of emotional and physical problems, decreasing peoples’ ability to function at work and in their private lives [1]. It also has some physical implications, such as weight loss, marked tiredness or lack of energy [2].



Depression is a frequent condition worldwide; 3.8% of the general population, 5% of adults and 5.7% of adults over 60 years old suffer from it [2]. In 2020, 5.3% of the Spanish population over 15 years old reported having a depressive state [3]. Regarding sex prevalence, depression is more common among females than in males (7.2% vs. 3.2%, respectively in 2020) [2]. The same phenomenon is observed regarding the severity of the depressive symptoms; great differences are observed between sexes (mild: 10.5% in women vs. 6.3% in men; severe: 0.9% women vs. 0.3% men) [3]. The frequency of depressive symptomatology in women (16.32%) almost doubled men′s frequency (8.94%) in all degrees of severity in 2020 [3]. As age increases, depression prevalence does too, so among Spanish 15 year olds there is a 0–2% prevalence of depression, at 45–74 years old a 2–4%, and at 74–84 years old between 4–6% [4].



Depression can become a serious health problem, especially when it is recurrent and of moderate or severe intensity. It causes pain and affects daily activities of those who suffer from it, which in the worst case can lead to suicide [5,6,7].



There are different ways to treat this disease, from pharmacological treatments such as selective serotonin reuptake inhibitors-SSRIs, trazodone-mirtazapine, duloxetine, desvenlafaxine, bupropion, heterocyclic antidepressants, etc. [8], to non-pharmacological treatments such as acupuncture, omega-3 fatty acids, or psychotherapies [9,10], that entail high economic costs for the health care system. Establishing health policies that focus on the prevention of this disease, such as health promoting campaigns, advice on good practices and health promotion through physical activity (PA) programs, seem to be effective in reducing the risk of depression [11,12,13].



PA shows beneficial effects combating depression [14], maybe due to the release of endorphins produced during the activity which reduces anxiety, depression and stress levels [15,16]. Numerous studies support the beneficial effects of physical activity on depression, both in terms of prevention and treatment [17,18,19,20,21,22].



In this sense, strength training has been shown to reduce depressive symptoms among adults, regardless of health status [23]; guidelines for the optimal frequency and days per week to produce these improvements have yet to be set. The aim of this study was to relate depression and depressive symptoms of the Spanish adult population, according to the Personal Health Questionnaire Depression Scale (PHQ-8), with the frequency of PA, and the days per week performed of PA and strength training declared in the European Health Survey of Spain 2020 [3].




2. Materials and Methods


2.1. Study Design


Based on the data obtained by the Ministry of Health and the Spanish National Institute of Statistics (INE) during the dates between 15 July 2019 and 24 July 2020, a cross-sectional research methodology, of a descriptive correlational nature, based on a survey was carried out using the information obtained thanks to the European Health Survey of Spain 2020 (EESE 2020). The EESE 2020 is the third edition of a survey carried out by professionals accredited by the INE in collaboration with the Ministry of Health, which aims to provide information on the health of the Spanish population over 15 years of age, in order to plan and evaluate health-related actions [24].




2.2. Participants


INE selected the participants that made up the initial sample of the EESE 2020, using a three-stage stratified sampling methodology, which included the following aspects: census sections (municipalities), main family dwellings (following a systematic sampling with random start) and persons to be surveyed (one per dwelling, selected using the Kish random system) [3]. As inclusion criteria, participants needed to have an age between 15 and 89 years old at the time the survey was conducted; thus, 922 persons aged over 89 were excluded. The final sample consisted of 21,150 participants: 10,024 men and 11,126 women, aged between 15 and 89 years.




2.3. Ethics


The use of the present data does not require the approval of an accredited Ethics Committee, in accordance with the Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of natural persons with regard to the processing of personal data and on the free movement of such data, the current data is not considered confidential, since they have been obtained through public and anonymous files, in compliance with the Regulation that came into force on 25 May 2016 and is mandatory as of 25 May 2018.




2.4. Informed Consent


For this research, an informed consent was not required, given that the data was obtained from public data that is freely accessible, anonymous and considered non-confidential. In EESE 2020, prior to the interviews, the selected participants were informed, by letter, of their inclusion in the survey and informed them of the confidential nature of the data collection and dissemination, and of the regulations that protect them.




2.5. Variables and Procedures


The study variables used in this research were constructed, based on the data extracted from the responses of the participants in the EESE 2020. These variables are expressed next:



Sex (men and women), age (years), age group (derived from the previous variable, participants were grouped into: 15–34 years, 35–49 years, 50–64 years, 65–74 years and 75–89 years).



Social class: this variable was defined in the EESE2020 methodology. Participants were grouped into: Class I (directors and managers of establishments with 10 or more employees and professionals traditionally associated with university degrees), Class II (directors and managers of establishments with fewer than 10 employees, professionals traditionally associated with university degrees and other technical support professionals, and sportsmen and sportswomen), Class III (intermediate occupations and self-employed workers), Class IV (supervisors and workers in skilled technical occupations), Class V (skilled workers in the primary sector and other semi-skilled workers) and Class VI (unskilled workers).



The frequency of PA (derived from the answers given to question p.112 of the EESE 2020, “Which of these possibilities best describes the frequency with which you do PA in your free time?”, participants were grouped into: never (I do not exercise. I spend my free time almost completely sedentary), occasional (I do some occasional PA or sports), several/month (I do PA several times a month); several/week (I do sports or physical training several times a week); nineteen participants were excluded for the analyses that included this variable because they answered “Don’t know” or “No answer” (DK/NA).



PA days (derived from responses given to EESE 2020 question p.117, “In a week of normal activity how many days do you practice sports, gymnastics, cycling, brisk walking, etc., at least 10 min at a time?”, participants were grouped into: 0 days/week, 1–2 days/week, 3–4 days/week and 5+ days/week. For the analyses including this variable, 33 participants who answered “DK/NA” were excluded).



Strength training days (derived from responses given to question p.119 of the EESE 2020, “In a week of normal activity how many days do you do activities specifically aimed at strengthening your muscles?”. Participants were grouped into: 0 days/week, 1–2 days/week, 3–4 days/week and 5+ days/week).



Depressive symptoms (derived from the variable Depressive Severity, included in the EESE 2020, constructed from questions p.41.A–p.47.H, corresponding to the phq-8 questionnaire, adding the values from 0 to 3, according to the answers given.



The measures used to evaluate the data have high quality, since it is an objective questionnaire (because it responds to what the participants select in the questionnaire, whether in the personal interview or in the telephone interview), it is reliable (since the measurement through the questionnaire is the same for the entire sample) and valid (since it will measure health indicators to determine information on the health of the Spanish population) [24]. Additionally, the validity of the phq-8 questionnaire has been proven [25,26,27].



In the EESE 2020, participants were classified according to their degree of depression into the following groups: None (scores below 5), Mild (scores between 5 and 9), Moderate (scores between 10 and 14), Moderately Severe (scores between 15 and 19) and Severe (scores above 19). For this research, participants were grouped into: None, Mild/Moderate and Moderately Severe/Serious. Symptoms (derived from the previous variable, grouped into: Yes (Mild/Moderate and Moderately Severe/Serious) and No (None)). Depression (derived from the variable “Cuadros depresivos”, included in the ENSE 2020, which is constructed from questions p.41.A–p.47.H, that are part of the phq-8 questionnaire, according to the appearance of depressive symptoms and its duration. The groupings used in the EESE 2020 were used, renamed to: Major Depression (participants were grouped into this variable, if they had five or more symptoms (one of them being anhedonia or depression), more than half of the days), Other Depression (if they had between 2–4 symptoms, more than half of the days, including depressed mood or anhedonia), None (less than two symptoms) and Depression (derived from the previous variable, grouping into: Yes (Major Depression, or Other Depression) and No (none) [28].




2.6. Statistical Analysis


IBM SPSS Statistics v.25 software was used to perform the statistical analysis of this research.



After performing the Kolgomorov-Smirnov test, sufficient evidence was not found to assume that the data followed a normal distribution. Therefore, a descriptive analysis was performed, presenting the data of the variables through the median and the interquartile range (age, being a continuous variable) and the absolute and relative frequencies (sex, age group, frequency of PA, days of PA, days of strength, depression and depressive symptoms, being ordinal variables). To analyze possible intergroup differences, nonparametric statistical tests were used: Mann-Whitney U test (to analyze intergroup differences in continuous variables: age), chi-square statistic and Levene’s z test (to find dependency relationships and analyze possible differences between proportions, respectively, in the analysis of ordinal variables: sex, age group, frequency of PA, days of PA, days of strength, depression and depressive symptoms, symptoms and depression), effect size was evaluated with contingency coefficient. A binary multiple logistic regression analysis was performed, taking as dependent variables: depression symptoms; depression; and as independent variables: sex, age, social class and PAL



For all these analyses, a significance level of less than 0.05 was established.





3. Results


Regarding age, the median of the population studied was 55 years; it was significantly lower in men (53) than in women (56) (p < 0.001). Dependency relationships were found between age group and sex (p < 0.001) (Table 1).



Dependency relationships were found between sex and prevalence of depressive symptoms (p < 0.001). Prevalence of major depression was higher in women than in men (3.8% vs. 1.6%, p < 0.05), for the general population a 2.8% prevalence was found. In the general population, 3.4% presented depression, differences between women and men were found (4.3% vs. 2.2%, p < 0.05). As with depression, dependency relationships were found between sex and depressive symptoms (p < 0.001). Moderately severe or severe depressive symptoms had higher prevalence in women than in men, being 2.7% in women and 1.1% in men; mild or moderate depressive symptoms had a prevalence of 15.3% in women and 8.6% in men; these differences were significant in both depressive symptom types (p < 0.05).



In total, 75.5% of the general population reported not performing PA regularly (36.6% Never, 38.9% Occasionally), 10.2% reported performing PA several times a month and 14.4%, several times a week. The dependency relationships were found between PA frequency and sex (p < 0.001). The proportion of inactive participants was higher in women than in men (Never: 40.0% vs. 32.8%, p < 0.05), the percentage of active men (11.6%, several times a month and 16.6%, several times a week) was higher than that of women (8.9% and 12.3%, respectively), these differences were significant (p < 0.05).



Dependency relationships were also found between days per week of PA and sex (p < 0.001). In the general population, 52.9% did not perform PA any day per week; this proportion was higher in women (55.8%) than in men (49.7%), these differences were significant (p < 0.05). The proportion of participants who performed PA 3 days or more per week were higher in men than in women, 17.5% vs. 15.4%, that performed 3–4 days per week; and 21.0% vs. 16.5%, with 5 or more days performed per week (p < 0.05 in both cases).



Regarding strength training, the percentage of people who never performed this type of activity was even higher; it was found that 82.5% of the general population never performed strength training not performing strength training any day of per week. Significant differences between the proportion of men and women that performed strength training was found (84.7% vs. 80.1%, p < 0.05). Dependence relationships between days of strength training and sex were found (p < 0.001).



Dependency relationships were found between the frequency of PA and depressive symptoms, in the general population and in both sexes too (p < 0.001). Figure 1 shows the prevalence of mild and moderate depressive symptoms, and moderately severe and severe depressive symptoms, in the different groups of PA frequency of the general population. Higher prevalence was found in the inactive population than in the rest of PA frequencies (p < 0.05). Similar results were found in men and women, as shown in Table 2. Regarding mild and moderate symptoms, prevalence went from 20.5% in women who never performed PA to 8.8% in women with several activities per month, where p < 0.05. In men, from a prevalence of 12.8% in inactive participants to 5.5% in men with several activities per week, where p < 0.05. For moderately severe or severe depressive symptoms, similar results were found.



Regarding days of PA per week, dependency relationships were found between PA frequency and depressive symptoms, and PA frequency and sex, in the general population (p < 0.001). Figure 2 shows the prevalence of depressive symptoms (mild and moderate, and moderately severe and severe) in the general population, classified according to the number of days per week that they performed PA and strength training. The prevalence of mild and moderate, and moderately severe and severe depressive symptoms was higher in people who reported not performing PA and strength training any days per week, and lower in people who performed these activities between 3 and 4 days, with significant differences between both proportions (p < 0.05). Grouping by sex, those men who did not perform any PA days per week had the highest prevalence of mild or moderate depressive symptoms (11.5%), the lowest prevalence was found in those who performed PA 3–4 days per week (4.9%), p < 0.05. Regarding strength training, the highest prevalence of depressive symptoms was found in those who did not perform this exercise any day per week (9.3%), and the lowest in those who performed it 3–4 days a week (4.5%) (p < 0.05). In women, the highest prevalence of mild or moderate symptoms was found, both in women who did not perform PA any day a week (19.4%), and in those who did not perform strength training (16.4%). As in men, the lowest prevalence was found among those who performed PA 3–4 days a week (9.5%), with p < 0.05 compared to those who did not perform PA 3–4 days a week. However, the lowest prevalence, regarding strength training frequency was found in those who performed it 1–2 days per week (6.0%), with p < 0.05, compared to those who did not perform it any day. Similar results were found when comparing the prevalence of moderately severe and very severe symptoms with PA and strength training days.



Dependency relationships were found between PA frequency and depressive symptoms, in the general population and by sexes too (p < 0.001). For the general population, the prevalence of major depression was lower in the active groups than in the inactive population: 5.0% (never), 1.7% (occasionally), 1.1% (several times a month) and 1.0% (several times a week); something similar to what was found in the prevalence of other forms of depression (Figure 3). The same dependency relationships were found in both sexes (p < 0.001) (Table 3).



In both sexes the prevalence of major depression was higher in the inactive participant group, with differences in proportions with the rest of the groups (p < 0.05). The prevalence of depression, according to the frequency of PA was in women: 6.3% (never), compared to 1.5% (several times a week), with p < 0.05, and in men: 3.2% (never), versus 0.4% (several times a month), with p < 0.05.



In addition, dependency relationships were found between the days per week of PA performed and depression, as well as between the number of performed strength training days and depression, these occurred in the general population (Figure 4) and in both sexes (p < 0.001). The highest prevalence of major depression and other types of depressions was found in the groups that did not perform at least one day of PA or strength training activities.



Table 4 shows the relationships found between depressive symptoms and frequency of PA, days per week of PA and strength training, in different age groups. As well as the differences in proportions that were found between the different PA groups. Except in the youngest age group (18–34 years), significant dependency relationships were found between presenting any depressive symptom and the PA variables, with p < 0.001 (for frequency of PA and days of PA per week) and p < 0.05 (for days of strength training, except in the 35–49 age group, with p < 0.001).



Something similar was found when analyzing the PA and depression variables in each age group. Presenting some type of depressive disorder was related to the frequency of PA in all age groups (p < 0.001), except in the 18–34 years group (p < 0.001). The same was observed between depressive disorder and PA days (Table 5), with dependency relationships in all age groups: 18–34 years (p < 0.005) and all other groups (p < 0.001). In contrast, there was no clear evidence of such relationships between suffering any depressive condition and strength training days performed per week in all age groups. The highest prevalence of depressive symptoms was found in those who did not perform PA at any time; this occurred in all groups and for all PA variables.



Table S1 shows the binary multiple logistic regression model, explaining 9.1% of the variance (Nagelkerke’s R2) of the depression symptoms variable.



Table S2 shows the binary multiple logistic regression model, explaining 8.5% of the variance (Nagelkerke’s R2) of depression.




4. Discussion


The present results highlight gender as an important factor in relation to depressive symptoms. Female gender is associated with a higher prevalence of depression than male in all age groups [3,29,30]. These sex differences may have influenced the results. There are different theories that try to justify why women suffer more from depression. Zarragoitía (2013) [31] proposed that women are more prone to suffer depression due to biological factors like hormonal changes, pregnancy or in old age: menopause or factors attributed to physical problems. Bebbington (1998) [32] attributes this to social and structural factors, since being widowed makes you more prone to depression, having a greater number of children is associated with a higher level of depression, and a lower level of education means higher prevalence of depression [32]. However, one of the hypotheses with more evidence suggests that women have higher levels of depression due to the social, legal and economic discrimination they suffer, which leads to states of helplessness, dependence on others, low aspirations and low self-esteem that end up causing depressive symptoms and depression [33].



Regarding age, it was found that as age increases depressive symptoms increase, reaching a maximum between the ages of 50–64 years. In fact, Montesó (2014) [34] reported that from the age of 65 years depression increases in women, although this study had some limitations as a small sample and it was limited only to a specific geographical area of Spain. Regarding women, it could also be explained by menopause occurring at these ages [35,36].



The main finding of the present study was the dependent relationships found between the prevalence of depression and PA frequency, in the general population and by sex. Depression prevalence was higher in the inactive groups, decreasing in the groups with higher PA frequency. Several studies support these results [15,16,37,38], stating that is mandatory to increase the importance of PA to reduce the likelihood of depression. Rosenbaum (2014) [22] reported that PA reduces depressive symptoms in people with mental illness. Cornejo (2017) [39] concluded that exercise is an effective treatment for mild and moderate depression [39].



Dependence relationships were found between the prevalence of depression and the days per week of PA and strength training, both in the general population, by sex and different age groups. These results concorded with previous systematic reviews on physical exercise and depression [40,41]. At older ages, a higher frequency of strength training would be required to decrease the prevalence of depression, which agrees with the findings of Gordon et al., (2018) [23]. In addition, it has been shown that the incorporation of strength training exclusively or combined with aerobic training decreases the prevalence of depression [14,42]. Regarding frequency, there are no exact guidelines for the treatment of depression through exercise, since volume, intensity and frequency are parameters that will influence training as well as the chosen training modality [42,43,44,45].



4.1. Practical Applications


Looking to the future, it should be noticed form this study, that new policies are needed to promote PA throughout the country. Some examples of these policies could be guides and advice for families about PA, sports programs promoted by municipalities, educational centers and companies, policies to promote PA as a way of transportation, creating areas for the practice of PA, active aging programs, etc. These policies are aimed to increase the frequency of PA in all age groups, as inactivity has a potential risk for depression [15,16], and as we know, depression can appear at any age [46].



At older ages it would be important to increase training frequency to obtain greater benefits in terms of depression, at least 1–2 days per week (although the training frequency should be adjusted according to age). In addition, PA should be complemented with strength training programs, which have been shown to be effective in reducing depression [14,42,47]. According to the recommendations of the American College of Sports Medicine (2020) [48], 2–3 days a week of strength training are needed for it to be effective at attenuating depression. As the recommended frequency of PA and the type of exercise to prevent or reduce the prevalence of depression for different age and sex groups are known, our results could serve as a reference for developing prevention strategies for the Spanish population.




4.2. Limitations


This research has some limitations that should be taken in consideration; since it is a cross-sectional study, where data was obtained from the public files of the EESE 2020, it is not possible to establish causal relationships. It would be interesting to make other research designs that would allow to establish such relationships as future lines. Additionally, the sample only considered male and female for the sex variable, not including non-binary sex. Data on the consumption of antidepressants and other variables that may affect depression, such as sociodemographic, socioeconomic or sociocultural variables was not collected, since this could mean a reduction in the sample if we divided it in these groups.





5. Conclusions


There exist dependency relationships between the frequency of PA and the prevalence of depressive symptoms and depression, as well as between these and the number of days per week of PA and strength training, both in the general population, by sex and in the different age groups. The worst results for depressive symptoms and depressive conditions are found in the inactive population.



Future studies are required to establish the exact relationship between PA and depression prevalence. A wider body of evidence is required to define the exact scope of PA on depression and depressive symptoms. If this relationship is confirmed, guidelines on how to perform PA in order to positively affect depressive disorder would need to be established.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/ijerph192214704/s1, Table S1: Logarithmic binary regression model for depression, Table S2: Logarithmic binary regression model for depression symptons.





Author Contributions


Conceptualization, Á.D.-Z., D.A.-G., D.P.-P., A.V.-M. and J.P.-G.; data curation, Á.D.-Z. and A.V.-M.; formal analysis, Á.D.-Z. and A.V.-M.; funding acquisition, N.C.-B., M.G.-M. and J.P.-G.; methodology, Á.D.-Z. and M.G.-M.; project administration, N.C.-B., M.G.-M. and J.P.-G.; resources, M.G.-M.; software, Á.D.-Z. and A.V.-M.; supervision, D.A.-G., A.V.-M., N.C.-B. and J.P.-G.; validation, D.P.-P.; visualization, Á.D.-Z. and C.G.-A.; writing––original draft, Á.D.-Z., D.A.-G., D.P.-P. and C.G.-A.; writing––review & editing, D.A.-G., D.P.-P., C.G.-A. and N.C.-B. All authors have read and agreed to the published version of the manuscript.




Funding


The author A. D-Z (FPU20/04201) was supported by a grant from the Spanish Ministry of Education, Culture and Sport. Grants FPU20/04201 funded by MCIN/AEI/10.13039/501100011033 and, as appropriate, by “European Social Fund Investing in your future” or by “European Union NextGenerationEU/PRTR”.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Data used were obtained from public use files, available on the Spanish Ministry of Health, Consumer Affairs, and Social Welfare website: https://www.sanidad.gob.es/estadEstudios/estadisticas/encuestaNacional/encuesta2017.htm (accessed on 3 May 2022). Additional datasets will be available upon reasonable request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



American Psychiatric Association. What Is Depression? Psychiatry.org. Available online: https://www.psychiatry.org/patients-families/depression/what-is-depression (accessed on 25 October 2022).

	



WHO. Depresión. 2021. Available online: https://www.who.int/es/news-room/fact-sheets/detail/depression (accessed on 20 June 2022).

	



Ministerio de Sanidad e Instituto Nacional de Estadística. Encuesta Europea de Salud en España 2020. 2020. Available online: https://www.sanidad.gob.es/estadEstudios/estadisticas/EncuestaEuropea/EncuestaEuropea2020/EESE2020_inf_evol_princip_result.pdf (accessed on 20 June 2022).

	



Instituto Nacional de Estadística. La Salud Mental en la Pandemia. Boletín Informativo del Instituto Nacional de Estadística. 2021. Available online: https://www.ine.es/ss/Satellite?L=es_ES&c=INECifrasINE_C&cid=1259953225445&p=1254735116567&pagename=ProductosYServicios%2FINECifrasINE_C%2FPYSDetalleCifrasINE (accessed on 20 June 2022).

	



Sociedad Española de Psiquiatría; Fundación Española de Psiquiatría y Salud Mental y Sociedad Española de Psiquiatría Biológica. Depresión y Suicidio 2020. Documento Estratégico para la Promoción de la Salud Mental. 2020. Available online: https://www.bienestaryproteccioninfantil.es/fuentes1.asp?sec=33&subs=347&cod=5406&page= (accessed on 20 June 2022).

	



Amaral, A.P.; Sampaio, J.U.; Matos, F.R.N.; Pocinho, M.T.S.; de Mesquita, R.F.; Sousa, L.R.M. Depressão e ideação suicida na adolescência: Implementação e avaliação de um programa de intervenção. Enfermería Global 2020, 19, 1–35. [Google Scholar] [CrossRef]

	



La Conducta Suicida: Información para Pacientes, Familiares y Allegados. Guías de Práctica Clínica en el SNS: Avalia-t No 2010/02. 2010. Available online: http://hdl.handle.net/20.500.11940/13741 (accessed on 20 June 2022).

	



Coryell, W. Tratamiento Farmacológico de la Depresión. University of Lowa Carver College of Medicine Manual MSD. 2020. Available online: https://www.msdmanuals.com/es/professional/trastornos-psiqui%C3%A1tricos/trastornos-del-estado-de%C3%A1nimo/tratamiento-farmacol%C3%B3gico-de-la-depresi%C3%B3n (accessed on 20 June 2022).

	



Agency of Healthcare Research and Quality. Comparación Entre la Psicoterapia y Otros Tratamientos para la Depresión con los Medicamentos Antidepresivos. Revisión de la Investigación para Adultos. 2017. Available online: https://effectivehealthcare.ahrq.gov/products/major-depressive-disorder/espanol (accessed on 20 June 2022).

	



Caballero Alonso, M.S.; Franco Torres, V.J.; Marchán Cárdenas, J.C.; Montagut Vargas, A.J. Depresión Resistente al Tratamiento: Un Concepto Disgregado y el Más Infortunado Diagnóstico Evolutivo de la Depresión Mayor; Universidad del Norte: Barranquilla, Colombia, 2020. [Google Scholar]

	



Morales Fuhrimann, C. La depresión: Un reto para toda la sociedad del que debemos hablar. Rev. Cuba. Salud Pública 2017, 43, 136–138. [Google Scholar]

	



Knapp, M.; McDaid, D.; Mossialos, E.; Thornicroff, E. Mental Health Policy and Practice across Europe. European Observatory on Health Systems and Policies. 2007. Available online: https://www.euro.who.int/__data/assets/pdf_file/0019/240346/E89814_overview.pdf (accessed on 20 June 2022).

	



European Comission. Mental Health: Good Practices and Implementable Research Results. 2019. Available online: https://health.ec.europa.eu/system/files/2021-04/2019_good-practices_mental-health_en_0.pdf (accessed on 20 June 2022).

	



Mena González, Ó. Beneficios de la Actividad Física en Personas con Depresión: Programa de Entrenamiento Adaptado a la Casuística del Sujeto; Universidad de Granada: Granada, Spain, 2019. [Google Scholar]

	



Galán-Arroyo, C.; Pereira-Payo, D.; Rojo-Ramos, J.; Hernández-Mocholí, M.A.; Merellano-Navarro, E.; Pérez-Gómez, J.; Denche-Zamorano, Á.; Adsuar, J.C. Physical Activity and Prevalence of Depression and Antidepressants in the Spanish Population. Healthcare 2022, 10, 363. [Google Scholar] [CrossRef] [PubMed]

	



Galán-Arroyo, C.; Pereira-Payo, D.; Rojo-Ramos, J.; Hernández-Mocholí, M.A.; Merellano-Navarro, E.; Pérez-Gómez, J.; Denche-Zamorano, Á.; Adsuar, J.C. Increased odds for depression and antidepressant use in the inactive Spanish population. Int. J. Environ. Res. Public Health 2022, 19, 2829. [Google Scholar] [CrossRef] [PubMed]

	



Salazar, C.F.D.; Aguliera, E.T.M.; Bolivar, L.A.R.; Parra, W.A.V. Efectos del ejercicio físico sobre la depresión y la ansiedad. Rev. Colomb. Rehabil. 2019, 18, 128–145. [Google Scholar] [CrossRef]

	



Granados, S.H.B.; Cuéllar, Á.M.U. Influencia del deporte y la actividad física en el estado de salud físico y mental: Una revisión bibliográfica. Katharsis Rev. Cienc. Soc. 2018, 141–160. [Google Scholar]

	



Julcarima De la Cruz, R.B.; Horna Abanto, A.E. La Efectividad del Ejercicio para el Tratamiento de la Depresión en los Pacientes Adultos Mayores; Universidad del Norte: Barranquilla, Colombia, 2018. [Google Scholar]

	



Vallance, J.K.; Eurich, D.; Marshall, A.L.; Lavallee, C.M.; Johnson, S.T. Associations between sitting time and health-related quality of life among older men. Ment. Health Phys. Act. 2013, 6, 49–54. [Google Scholar] [CrossRef]

	



Teychenne, M.; Ball, K.; Salmon, J. Physical activity and likelihood of depression in adults: A review. Prev. Med. 2008, 46, 397–411. [Google Scholar] [CrossRef]

	



Rosenbaum, S.; Tiedemann, A.; Sherrington, C.; Curtis, J.; Ward, P.B. Physical activity interventions for people with mental illness: A systematic review and meta-analysis. J. Clin. Psychiatry 2014, 75, 14465. [Google Scholar] [CrossRef]

	



Gordon, B.R.; McDowell, C.P.; Hallgren, M.; Meyer, J.D.; Lyons, M.; Herring, M.P. Association of efficacy of resistance exercise training with depressive symptoms: Meta-analysis and meta-regression analysis of randomized clinical trials. JAMA Psychiatry 2018, 75, 566–576. [Google Scholar] [CrossRef]

	



Instituto Nacional de Estadística. Encuesta Europea de Salud en España 2020. Metodología. 2020. Available online: https://www.sanidad.gob.es/estadEstudios/estadisticas/EncuestaEuropea/EncuestaEuropea2020/Metodologia_EESE_2020.pdf (accessed on 3 May 2022).

	



Aníbal González-Rivera, J. Validation and dimensionality pf Patient Health Questionnaire for Depression (PHQ-8 and PHQ-9) in Hispanic LGBT+ community. Int. J. Recent Sci. Res. 2019, 10, 36670–36676. [Google Scholar]

	



Diez-Quevedo, C.; Rangil, T.; Sanchez-Planell, L.; Kroenke, K.; Spitzer, R.L. Validation and utility of the patient health questionnaire in diagnosing mental disorders in 1003 general hospital Spanish inpatients. Psychosom. Med. 2001, 63, 679–686. [Google Scholar] [CrossRef]

	



Kroenke, K.; Strine, T.W.; Spitzer, R.L.; Williams, J.B.; Berry, J.T.; Mokdad, A.H. The PHQ-8 as a measure of current depression in the general population. J. Affect. Disord. 2009, 114, 163–173. [Google Scholar] [CrossRef] [PubMed]

	



Dhingra, S.S.; Kroenke, K.; Zack, M.M.; Strine, T.W.; Balluz, L.S. PHQ-8 Days: A measurement option for DSM-5 Major Depressive Disorder (MDD) severity. Popul. Health Metr. 2011, 9, 1–8. [Google Scholar] [CrossRef] [PubMed]

	



Garcia Moreno, K.M. Depresión y Factores Antropometricos en Adulto Mayor, Estudio de Costos de la Obesidad: Análisis de la Encuesta de Demografía y Salud Familiar 2018; Universidad Ricardo Palma: Santiago de Surco, Peru, 2020. [Google Scholar]

	



Pastor, I.G.; Rico, J.A.Q.; Pastor, A.G.; García, R.N.; Munuera, M.C.C. Depresión, ansiedad y salud autopercibida en estudiantes de Medicina: Un estudio transversal. Rev. Española Educ. Med. 2021, 2, 21–31. [Google Scholar] [CrossRef]

	



Zarragoitía Alonso, I. Sex and gender differences in depression-proclivity in women. Medwave 2013, 13, e5651. [Google Scholar] [CrossRef]

	



Bebbington, P.E. Sex and depression. Psychol. Med. 1998, 28, 1–8. [Google Scholar] [CrossRef]

	



Matías, R.G.; Guerrero, K.; Matud, M.P. Relevancia de las variables sociodemográficas en las diferencias de género en depresión. Int. J. Clin. Health Psychol. 2006, 6, 7–21. [Google Scholar]

	



Montesó-Curto, P.; Aguilar-Martín, C. Depresión según la edad y el género: Análisis en una comunidad. Atención Primaria 2014, 46, 167. [Google Scholar] [CrossRef]

	



Couto Núñez, D.; Nápoles Méndez, D. Aspectos sociopsicológicos del climaterio y la menopausia. MEDISAN 2014, 18, 1409–1418. [Google Scholar]

	



Valiensi, S.M.; Belardo, M.A.; Pilnik, S.; Izbizky, G.; Starvaggi, A.P.; Branco, C.C. Sleep quality and related factors in postmenopausal women. Maturitas 2019, 123, 73–77. [Google Scholar] [CrossRef] [PubMed]

	



Almagro Valverde, S.; Guzmán, D.; Tercedor Sánchez, P. Actividad física y depresión: Revisión sistemática. Int. J. Med. Sci. Phys. Activity Sport 2014, 14, 377–392. [Google Scholar]

	



Ramírez Pérez, P. Sedentarismo, Factor de Riesgo o Protección ante la Depresión? Universidad de Cádiz: Andalusia, Spain, 2019. [Google Scholar]

	



Cornejo Callejo, P. El uso del Ejercicio Físico Como Intervención Enfermera en Pacientes con Depresión Leve y Moderada; Universidad de Cantabria: Santander, Spain, 2017. [Google Scholar]

	



Guevara Moreno, A. Coaching y Ejercicio Físico: Optimización de Resultados en Pacientes con Depresión. In Una Revisión Sistemática; Universidad de Almería: Almería, Spain, 2020. [Google Scholar]

	



Lafuente Vayá, A.J. Revisión de la Epidemiología Depresiva. Propuesta de Programa de Actividad Física en Población con Trastorno Depresivo Mayor para Prevenir la Disminución del Volumen Hipocampal. Bachelor’s Thesis, Universidad Católica de Valencia, Valencia, Spain, 2020. [Google Scholar]

	



Stubbs, B.; Vancampfort, D.; Hallgren, M.; Firth, J.; Veronese, N.; Solmi, M.; Brand, S.; Cordes, J.; Malchow, B.; Gerber, M.; et al. EPA guidance on physical activity as a treatment for severe mental illness: A meta-review of the evidence and Position Statement from the European Psychiatric Association (EPA), supported by the International Organization of Physical Therapists in Mental Health (IOPTMH). Eur. Psychiatry 2018, 54, 124–144. [Google Scholar]

	



Blumenthal, J.A.; Babyak, M.A.; Doraiswamy, P.M.; Watkins, L.; Hoffman, B.M.; Barbour, K.A.; Herman, S.; Craighead, W.E.; Brosse, A.L.; Waugh, R.; et al. Exercise and pharmacotherapy in the treatment of major depressive disorder. Psychosom. Med. Oct. De 2007, 69, 587–596. [Google Scholar] [CrossRef] [PubMed]

	



Moura, A.; Lamego, M.; Paes, F.; Rocha, N.; Simões-Silva, V.; Rocha, S. Comparison Among Aerobic Exercise and Other Types of Interventions to Treat Depression: A Systematic Review. CNS Neurol. Disord. Drug Targets 2015, 14, 1171–1183. [Google Scholar]

	



Stanton, R.; Reaburn, P. Exercise and the treatment of depression: A review of the exercise program variables. J. Sci. Med. Sport 2014, 17, 177–182. [Google Scholar] [CrossRef]

	



Instituto Nacional de Salud. Depresión. 2021. Available online: https://www.nimh.nih.gov/health/publications/espanol/depresion-sp (accessed on 7 July 2022).

	



Patiño Villada, F.A.; Arango Vélez, E.F.; Zuleta Baena, L. Ejercicio físico y depresión en adultos mayores: Una revisión sistemática. Rev. Colomb. Psiquiatr. 2013, 42, 198–211. [Google Scholar] [CrossRef]

	



American College of Sports Medicine. Estar Activo Cuando Tienes Depresión o Ansiedad. 2020. Available online: https://www.exerciseismedicine.org/wp-content/uploads/2021/04/Estar-activo-cuando-tienes-depresion-o-ansiedad.pdf (accessed on 7 July 2022).








[image: Ijerph 19 14704 g001 550] 





Figure 1. PA frequency and prevalence of depressive symptoms in the general population. 
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Figure 2. PA, strength training and prevalence of depressive symptoms in the general population. 
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Figure 3. Prevalence of major depression and other types of depression, according to frequency of PA in the general population. 
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Figure 4. Prevalence of major depression and other types of depression, according to the PA and strength training days performed a week. 
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Table 1. Characterization of the Spanish population aged 18 to 89 years from the EESE2020, and gender differences.
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Variables

	

	

	

	






	
Age (years)

	
Total (n = 21,150)

	
Men (n = 10,024)

	
Women (n = 11,126)

	
p




	
Median (IQR)

	
55 (27)

	
53 (26)

	
56 (28)

	
<0.001




	
Mean (SD)

	
54.7 (17.7)

	
53.7 (17.2)

	
55.7 (18.1)

	
-




	
Age group (years)

	
Total (n = 21,150)

	
Men (n = 10,024)

	
Women (n = 11,126)

	
p*




	
18–34

	
2913 (13.8)

	
1409 (14.1)

	
1504 (13.5)

	
<0.001




	
35–49

	
5647 (26.7)

	
2841 (28.3)

	
2806 (25.2)




	
50–64

	
5842 (27.6)

	
2881 (28.7)

	
2961 (26.6)




	
65–74

	
3404 (16.1)

	
1555 (15.5)

	
1849 (16.6)




	
75–89

	
3344 (15.8)

	
1338 (13.3)

	
2006 (18.0)




	
PA frequency

	
Total (n = 21,131)

	
Men (n = 10,014)

	
Women (n = 11,117)

	
p*




	
Never

	
7733 (36.6)

	
3282 (32.8)

	
4451 (40.0)

	
<0.001




	
Occasionally

	
8212 (38.9)

	
3906 (39.0)

	
4306 (38.7)




	
Various/Month

	
2153 (10.2)

	
1163 (11.6)

	
990 (8.9)




	
Various/Week

	
3033 (14.4)

	
1663 (16.6)

	
1370 (12.3) *




	
PA frequency (days per week)

	
Total (n = 21,017)

	
Men (n = 9965)

	
Women (n = 11,052)

	
p*




	
0 days/week

	
11,122 (52.9)

	
4953 (49.7)

	
6169 (55.8) *

	
<0.001




	
1–2 days/week

	
2535 (12.1)

	
1180 (11.8)

	
1355 (12.3)




	
3–4 days/week

	
3447 (16.4)

	
1743 (17.5)

	
1704 (15.4) *




	
5+ days/week

	
3913 (18.6)

	
2089 (21.0)

	
1824 (16.5) *




	
Strength training days

	
Total (n = 20,959)

	
Men (n = 9933)

	
Women (n = 11,026)

	
p*




	
0 days/week

	
17,291 (82.5)

	
7953 (80.1)

	
9338 (84.7) *

	
<0.001




	
1–2 days/week

	
1470 (7.0)

	
682 (6.9)

	
788 (7.1)




	
3–4 days/week

	
1395 (6.7)

	
816 (8.2)

	
579 (5.3) *




	
5+ days/week

	
803 (3.8)

	
482 (4.9)

	
321 (2.9) *




	
Depressive Symptoms

	
Total (n = 21,013)

	
Men (n = 9961)

	
Women (n = 11,052)

	
p*




	
None

	
18,065 (86.0)

	
8996 (90.3)

	
9069 (82.1) *

	
<0.001




	
Mild/Moderate

	
2541 (12.1)

	
854 (8.6)

	
1687 (15.3) *




	
Moderate Severe/Severe

	
407 (1.9)

	
111 (1.1)

	
296 (2.7) *




	
Depression

	
Total (n = 21,013)

	
Men (n = 9961)

	
Women (n = 11,052)

	
p*




	
Major Depression

	
579 (2.8)

	
163 (1.6)

	
416 (3.8) *

	
<0.001




	
Other Depression

	
706 (3.4)

	
231 (2.2)

	
475 (4.3) *




	
None

	
19,728 (93.9)

	
9567 (96.0)

	
10,161 (91.9) *








IQR (interquartile range); SD (standard deviation); data presented in absolute and relative frequencies (ordinal variables); p (p-value from Mann-Whitney U test); p* (p-value from chi-square test); * (significant differences between proportions of men and women at 95% z-test for independent proportions); Major Depression (five or more presenting symptoms); Other Depression (2–4 symptoms); None (fewer than 2 symptoms); None (scores below 5 on phq8); Mild/Moderate (scores between 5 and 14 on phq8); Moderate Severe/Severe (scores above 15 on phq8); Never (state: “I do not exercise. I spend my free time almost completely sedentary in item 112 (Which of these possibilities best describes how often you do any PA in your free time?)); Occasionally (“I do some occasional PA or sports” in item 112); Several times a month (“I do PA several times a month” in item 112); Several times a week (“I do sports or physical training several times a week” in item 112); days/week (response to item: 117 (how many days do you practice sports, gymnastics, cycling, brisk walking, etc., at least 10 min at a time?); 119 (how many days do you do activities specifically aimed at strengthening your muscles?).
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Table 2. Relationship between frequency of PA, days of activity and muscle strengthening per week and depressive symptoms.
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Pa Frequency




	
General Population




	
Depressive Symptoms

	
Never

	
Occasional

	
Various/Month

	
Various/Week

	
Total

	
p

	
Eff. Size






	
None

	
6057 (79.2) a

	
7234 (88.5) b

	
1979 (92.1) c

	
2782 (91.8) c

	
18,052 (86.0)

	
<0.001

	
0.156




	
Mild/Moderate

	
1317 (17.2) a

	
847 (10.4) b

	
152 (7.1) c

	
224 (7.4) c

	
2540 (12.1)




	
Moderate Severe/Severe

	
272 (3.6) a

	
94 (1.1) b

	
17 (0.8) b

	
23 (0.8) b

	
19,714 (93.9)




	
Men




	
  Depressive Symptoms

	
Never

	
Occasional

	
Various/month

	
Various/week

	
Total

	
p

	
Eff. Size




	
None

	
2764 (85.0) a

	
3569 (92.0) b

	
1090 (94.1) c

	
1565 (94.1) c

	
8988 (90.3)

	
<0.001

	
0.132




	
Mild/Moderate

	
415 (12.8) a

	
281 (7.2) b

	
65 (5.6) b,c

	
92 (5.5) c

	
853 (8.6)




	
Moderate Severe/Severe

	
72 (2.2) a

	
30 (0.8) b

	
3 (0.3)

	
6 (0.4) b

	
111 (1.1)




	
Women




	
  Depressive Symptoms

	
Never

	
Occasional

	
Various/month

	
Various/week

	
Total

	
p

	
Eff. Size




	
None

	
3293 (74.9) a

	
3665 (85.3) b

	
889 (89.8) c

	
1217 (89.1) c

	
9064 (82.1)

	
<0.001

	
0.156




	
Mild/Moderate

	
902 (20.5) a

	
566 (13.2) b

	
87 (8.8) c

	
132 (9.7) c

	
1687 (15.3)




	
Moderate Severe/Severe

	
200 (4.6) a

	
64 (1.5) b

	
14 (1.4) b

	
17 (1.2) b

	
295 (2.7)




	
Days of Pa Per Week




	
General Population




	
  Depressive Symptoms

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Eff. Size




	
None

	
8948 (81.3) a

	
2274 (89.7) b

	
3169 (92.1) c

	
3562 (91.3) c

	
17,953 (86.0)

	
<0.001

	
0.143




	
Mild/Moderate

	
1746 (15.9) a

	
233 (9.2) b

	
247 (7.2) c

	
300 (7.7) c

	
2526 (12.1)




	
Moderate Severe/Severe

	
313 (2.8)

	
27 (1.1) b

	
26 (0.8) b

	
39 (1.0) b

	
405 (1.9)




	
Men




	
  Depressive Symptoms

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Eff. Size




	
None

	
4253 (86.8) a

	
1099 (93.1) b

	
1649 (94.8) b

	
1941 (93.3) b

	
8942 (90.3)

	
<0.001

	
0.121




	
Mild/Moderate

	
563 (11.5) a

	
76 (6.4) b

	
85 (4.9) b

	
126 (6.1) b

	
850 (8.6)




	
Moderate Severe/Severe

	
86 (1.8) a

	
5 (0.4) b

	
6 (0.3) b

	
14 (0.7) b

	
111 (1.1)




	
Women




	
  Depressive Symptoms

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Eff. Size




	
None

	
4695 (76.9) a

	
1175 (86.8) b

	
1520 (89.3) c

	
1621 (89.1) c

	
9011 (82.1)

	
<0.001

	
0.151




	
Mild/Moderate

	
1183 (19.4) a

	
157 (11.6) b

	
162 (9.5) b

	
174 (9.6) b

	
1676 (15.3)




	
Moderate Severe/Severe

	
227 (3.7) a

	
22 (1.6) b

	
20 (1.2) b

	
25 (1.4) b

	
294 (2.7)




	
Days of Strength Training Per Week




	
General Population




	
  Depressive Symptoms

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Eff.Size




	
None

	
14,539 (84.7) a

	
1349 (92.0) b

	
1286 (92.3) b

	
719 (90.0) b

	
17,893 (85.9)

	
<0.001

	
0.078




	
Mild/Moderate

	
2253 (13.1) a

	
107 (7.3) b

	
98 (7.0) b

	
69 (8.6) b

	
2527 (12.1)




	
Moderate Severe/Severe

	
375 (2.2) a

	
11 (0.7) b

	
9 (0.6) b

	
11 (1.4) a,b

	
406 (1.9)




	
Men




	
  Depressive Symptoms

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Eff. Size




	
None

	
7064 (89.5) a

	
637 (93.7) b,c

	
774 (95.1) c

	
437 (91.0) a,b

	
8912 (90.3)

	
<0.001

	
0.063




	
Mild/Moderate

	
733 (9.3) a

	
41 (6.0) b,c

	
37 (4.5) c

	
37 (7.7) b,c

	
848 (8.6)




	
Moderate Severe/Severe

	
100 (1.3) a

	
2 (0.3) b

	
3 (0.4) b

	
6 (1.3) a,b

	
111 (1.1)




	
Women




	
  Depressive Symptoms

	
None

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Eff. Size




	
None

	
7475 (80.6) a

	
712 (90.5) b

	
512 (88.4) b

	
282 (88.4) b

	
8981 (82.0)

	
<0.001

	
0.083




	
Mild/Moderate

	
1520 (16.4) a

	
66 (8.4) b

	
61 (10.5) b

	
32 (10.0)

	
1679 (15.3)




	
Moderate Severe/Severe

	
275 (3.0) a

	
9 (1.1) b

	
6 (1.0) b

	
5 (1.6) a,b

	
295 (2.7)








Data presented in absolute and relative frequencies (ordinal variables); p (p-value from chi-square test); abc (Each subscript corresponds to significant differences between column proportions at 95%); None (scores below 5 on phq8); Mild/Moderate (scores between 5 and 14 on phq8); Moderate Severe/Severe (scores above 15 on phq8); Never (they state: “I do not exercise. I spend my free time almost completely sedentary in item 112 (which of these possibilities best describes how often you do any PA in your free time?)); Occasional (“I do some occasional PA or sports” in item 112); Various/month (“I do PA several times a month” in item 112); Several/week (“I do sports or physical training several times a week” in item 112); days/week (response to item: 117 (how many days do you practice sport, gymnastics, cycling, brisk walking, etc., at least 10 min at a time?); 119 (how many days do you do activities specifically aimed at strengthening your muscles?). Eff. size (effect size: interpreted by contingency coefficient).
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Table 3. Relationship between frequency of PA, days of activity and muscle strengthening a week and depression.
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Pa Frequency




	
General Population




	
Depression

	
Never

	
Occasional

	
Various/month

	
Various/week

	
Total

	
p

	
Effect Size






	
Major Depression

	
382 (5.0) a

	
142 (1.7) b

	
24 (1.1) c

	
30 (1.0) c

	
578 (2.8)

	
<0.001

	
0.159




	
Other Depression

	
350 (4.6) a

	
260 (3.2) b

	
42 (2.0) c

	
54 (1.8) c

	
706 (3.4)




	
None

	
6914 (90.4) a

	
7773 (95.1) b

	
2082 (96.9) c

	
2945 (97.2) c

	
19,714 (93.9)




	
Men




	
Depression

	
Never

	
Occasional

	
Various/month

	
Various/week

	
Total

	
p

	
Effect size




	
Major Depression

	
105 (3.2) a

	
43 (1.1) b

	
5 (0.4) c

	
10 (0.6) b,c

	
163 (1.6)

	
<0.001

	
0.136




	
Other Depression

	
104 (3.2) a

	
99 (2.6) b

	
16 (1.4) b

	
12 (0.7) b

	
231 (2.3)




	
None

	
3042 (93.6) a

	
3738 (96.3) b

	
1137 (98.2) c

	
1641 (98.7) c

	
9558 (96.0)




	
Women




	
Depression

	
Never

	
Occasional

	
Various/month

	
Various/week

	
Total

	
p

	
Effect size




	
Major Depression

	
277 (6.3) a

	
99 (2.3) b

	
19 (1.9) b

	
20 (1.5) b

	
415 (3.8)

	
<0.001

	
0.165




	
Other Depression

	
246 (5.6) a

	
161 (3.7) b

	
26 (2.6) b

	
42 (3.1) b

	
475 (4.3)




	
None

	
3872 (88.1) a

	
4035 (93.9) b

	
945 (95.5) b,c

	
1304 (95.5) c

	
10,156 (91.9)




	
Days of Pa Per Week




	
General Population




	
Depression

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Effect size




	
Major Depression

	
449 (4.1) a

	
35 (1.4) b

	
41 (1.2) b

	
50 (1.3) b

	
575 (2.8)

	
<0.001

	
0.146




	
Other Depression

	
488 (4.4) a

	
72 (2.8) b

	
61 (1.8) c

	
84 (2.2) b,c

	
705 (3.4)




	
None

	
10,070 (91.5) a

	
2427 (95.8) b

	
3340 (97.0) c

	
3767 (96.6) b,c

	
19,604 (93.9)




	
Men




	
Depression

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Effect size




	
Major Depression

	
131 (2.7) a

	
5 (0.4) b

	
9 (0.5) b

	
18 (0.9) b

	
163 (1.6)

	
<0.001

	
0.124




	
Other Depression

	
159 (3.2) a

	
27 (2.3) a,b

	
11 (0.6) c

	
34 (1.6) b

	
231 (2.3)




	
None

	
4612 (94.1) a

	
1148 (97.3) b

	
1720 (98.9) c

	
2029 (b)

	
9558 (96.0)




	
Women




	
Depression

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Effect size




	
Major Depression

	
318 (5.2) a

	
30 (2.2) b

	
32 (1.9) b

	
32 (1.8) b

	
412 (3.8)

	
<0.001

	
0.155




	
Other Depression

	
329 (5.4) a

	
45 (3.3) b

	
50 (2.9) b

	
50 (2.7) b

	
474 (4.3)




	
None

	
5458 (89.4) a

	
1279 (94.5) b

	
1620 (95.2) b

	
1738 (95.5) b

	
10,095 (91.9)




	
Days of Strength Training Per Week




	
General Population




	
Depression

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Effect size




	
Major Depression

	
538 (3.1) a

	
14 (1.0) b,c

	
11 (0.8) c

	
14 (1.8) b

	
577 (2.8)

	
<0.001

	
0.079




	
Other Depression

	
637 (3.7) a

	
24 (1.6) b

	
25 (1.8) b

	
19 (2.4) b

	
705 (3.4)




	
None

	
15,992 (93.2) a

	
1429 (97.4) b

	
1357 (97.4) b

	
766 (95.9) c

	
19,544 (93.8)




	
Men




	
Depression

	
0 days

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Effect size




	
None

	
7064 (89.5) a

	
637 (93.7) b,c

	
774 (95.1) c

	
437 (91.0) a,b

	
8912 (90.3)

	
<0.001

	
0.065




	
Mild/Moderate

	
733 (9.3) a

	
41 (6.0) b,c

	
37 (4.5) c

	
37 (7.7) b,c

	
848 (8.6)




	
Moderate Severe/Severe

	
100 (1.3) a

	
2 (0.3) b

	
3 (0.4) b

	
6 (1.3) a,b

	
111 (1.1)




	
Women




	
Depression

	
None

	
1–2 days

	
3–4 days

	
5+ days

	
Total

	
p

	
Effect size




	
Major Depression

	
389 (4.2) a

	
11 (1.4) b

	
6 (1.0) b

	
8 (2.5) a,b

	
414 (3.8)

	
<0.001

	
0.086




	
Other Depression

	
434 (4.7) a

	
12 (1.5) b

	
19 (3.3) a

	
9 (2.8) a,b

	
474 (4.3)




	
None

	
8447 (91.1) a

	
764 (97.1) b

	
554 (95.7) b

	
302 (94.7) b

	
10,067 (91.9)








Data presented in absolute and relative frequencies (ordinal variables); p (p-value from chi-square test); abc (each subscript corresponds to significant differences between column proportions at 95% z-test for independent proportions); Major Depression (five or more symptoms presented); Other Depression (2–4 symptoms); None (fewer than 2 symptoms); Never (they state: “I do not exercise. My free time is spent almost entirely sedentary in item 112 (which of these possibilities best describes how often you do any PA in your free time?)); Occasional (“I do some occasional PA or sports” in item 112); Several/month (“I do PA several times a month” in item 112); Several/week (“I do sports or physical training several times a week” in item 112); days/week (response to item: 117 (how many days do you practice sport, gymnastics, cycling, brisk walking, etc., at least 10 min at a time?); 119 (how many days do you do activities specifically aimed at strengthening your muscles?); effect size (interpreted by contingency coefficient).
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Table 4. Relationship between the frequency of PA. Days a week of PA and muscle strengthening and having any depressive symptoms, according to phq8 in the Spanish population by age group.
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Pa Frequency




	
Age Group

	
Symptoms

	
Never

	
Occasional

	
Various/Month

	
Various/Week

	
p






	
18–34 years

	
Yes

	
77 (8.9) a

	
65 (7.3) a

	
29 (6.3) a

	
53 (7.7) a

	
0.376




	
35–49 years

	
Yes

	
236 (12.6) a

	
190 (9.7) b

	
58 (7.7) b,c

	
72 (6.9) c

	
<0.001




	
50–64 years

	
Yes

	
384 (19.0) a

	
305 (12.2) b

	
49 (9.1) c

	
73 (9.7) b,c

	
<0.001




	
65–74 years

	
Yes

	
282 (24.4) a

	
191 (12.0) b

	
22 (8.5) b

	
33 (8.8) b

	
<0.001




	
75–89 years

	
Yes

	
610 (35.2) a

	
190 (15.4) b

	
11 (7.8) c

	
16 (9.3) c

	
<0.001




	
Pa Days Per Week




	
Age Group

	
Symptoms

	
None

	
1–2 days

	
3–4 days

	
5+ days

	
p




	
18–34 years

	
Yes

	
106 (9.3) a

	
30 (6.7) a,b

	
42 (5.5) b

	
45 (8.4) a

	
<0.05




	
35–49 years

	
Yes

	
333 (13.1) a

	
79 (8.5) b

	
76 (6.3) b

	
67 (7.2) b

	
<0.001




	
50–64 years

	
Yes

	
520 (17.3) a

	
79 (10.3) b

	
85 (9.4) b

	
122 (11.0) b

	
<0.001




	
65–74 years

	
Yes

	
381 (20.1) a

	
47 (18.4) a

	
44 (11.5) b

	
54 (6.5) c

	
<0.001




	
75–89 years

	
Yes

	
719 (29.7) a

	
25 (18.4) b

	
26 (13.8) b,c

	
51 (10.1) c

	
<0.001




	
Strength Training Days Per Week




	
Age Group

	
Symptoms

	
None

	
1–2 days

	
3–4 days

	
5+ days

	
p




	
18–34 years

	
Yes

	
160 (8.4) a

	
19 (5.4) a

	
25 (5.9) a

	
19 (9.0) a

	
0.085




	
35–49 years

	
Yes

	
461 (10.9) a

	
37 (6.4) b

	
36 (7.0) b

	
21 (8.6) a,b

	
<0.001




	
50–64 years

	
Yes

	
719 (14.5) a

	
39 (11.0) a,b

	
29 (10.1) b

	
21 (11.5) a,b

	
<0.05




	
65–74 years

	
Yes

	
485 (16.3) a

	
17 (12.8) a,b

	
12 (9.4) b

	
11 (9.9) a,b

	
<0.05




	
75–89 years

	
Yes

	
803 (25.8) a

	
6 (12.8) b

	
5 (13.9) a,b

	
8 (15.1) a,b

	
<0.05








Data presented in absolute and relative frequencies; p (p-value from the chi-square test); abc (each subscript corresponds to significant differences between column proportions at 95%); symptoms (depressive symptoms, according to phq8); Yes (scores greater than 5 on phq8); Never (they state: “I do not exercise. My free time is spent almost completely sedentary in item 112 (Which of these possibilities best describes how often you do any PA in your free time?)); Occasional (“I do some occasional PA or sports” in item 112); several/month (“I do PA several times a month” in item 112); several/week (“I do sports or physical training several times a week” in item 112); days/week (response to item: 117 (how many days do you practice sport. gymnastics, cycling, brisk walking, etc., at least 10 min at a time); 119 (how many days do you do activities).
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Table 5. Relationship between the frequency of PA. Days week of PA and muscle strengthening and some type of diagnosed depression, according to phq8 in the Spanish population by age group.
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Pa Frequency




	
Age Group

	
Depression

	
Never

	
Occasional

	
Various/Month

	
Various/Week

	
p






	
18–34 years

	
Yes

	
32 (3.7) a

	
26 (2.9) a,b

	
7 (1.5) b

	
16 (2.3) a,b

	
0.114




	
35–49 years

	
Yes

	
101 (5.4) a

	
71 (3.6) b

	
23 (3.1) b

	
25 (2.4) b

	
<0.001




	
50–64 years

	
Yes

	
186 (9.2) a

	
136 (5.4) b

	
19 (3.5) b,c

	
23 (3.0) c

	
<0.001




	
65–74 years

	
Yes

	
135 (11.7) a

	
79 (5.0) b

	
11 (4.2) b

	
11 (2.9) b

	
<0.001




	
75–89 years

	
Yes

	
278 (16.1) a

	
90 (7.3) b

	
6 (4.3) b

	
9 (5.2) b

	
<0.001




	
Days of Pa Per Week




	
Age group

	
Depression

	
None

	
1–2 days

	
3–4 days

	
5+ days

	
p




	
18–34 years

	
Yes

	
43 (3.8) a

	
17 (3.8) a

	
7 (0.9) b

	
14 (2.6) a

	
<0.005




	
35–49 years

	
Yes

	
137 (5.4)

	
33 (3.6) b

	
28 (2.3) b

	
21 (2.3) b

	
<0.001




	
50–64 years

	
Yes

	
252 (8.4) a

	
28 (3.6) b

	
36 (4.0) b

	
48 (4.3) b

	
<0.001




	
65–74 years

	
Yes

	
177 (9.3) a

	
15 (5.9) a,b

	
18 (4.7) b,c

	
26 (3.1) c

	
<0.001




	
75–89 years

	
Yes

	
328 (13.6) a

	
14 (10.3) a,b

	
13 (6.9) b,c

	
25 (5.0) c

	
<0.001




	
Strength Training Days Per Week




	
Age group

	
Depression

	
None

	
1–2 days

	
3–4 days

	
5+ days

	
p




	
18–34 years

	
Yes

	
64 (3.4) a

	
4 (1.1) b

	
8 (1.9) a,b

	
5 (2.4) a,b

	
0.061




	
35–49 years

	
Yes

	
188 (4.4) a

	
10 (1.7) b

	
13 (2.5) b

	
9 (3.7) a,b

	
<0.005




	
50–64 years

	
Yes

	
331 (6.7) a

	
14 (3.9) b

	
10 (3.5) b

	
9 (4.9) a,b

	
<0.05




	
65–74 years

	
Yes

	
221 (7.4) a

	
7 (5.3) a,b

	
3 (2.3) b

	
5 (4.5) a,b

	
0.081




	
75–89 years

	
Yes

	
371 (11.9) a

	
3 (6.4) a

	
2 (5.6) a

	
5 (9.4) a

	
0.392








Data presented in absolute and relative frequencies (ordinal variables); p (p-value from chi-square test); abc (each subscript corresponds to significant differences between column proportions at 95%); Depression (depressive state detected by the phq8 questionnaire); Yes (2 or more symptoms detected in the phq8); Never (they state: “I do not exercise. I spend my free time almost completely sedentary in item 112 (which of these possibilities best describes the frequency with which you do some PA in your free time?)); Occasional (“I do some occasional PA or sports” in item 112); various/month (“I do PA several times a month” in item 112); Several/week (“I do sports or physical training several times a week” in item 112); days/week (response to item: 117 (how many days do you practice sports, gymnastics, cycling, brisk walking, etc., at least 10 min at a time?); 119 (how many days do you do activities specifically aimed at strengthening your muscles?).
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