Did More Engagement in Activities to Manage Undesirable Stress/Emotions Increase Physical and Mental Well-Being During the COVID-19 Pandemic?

Abstract
Many adults engaged in activities to manage undesirable stress/emotions (AMUSE) to cope with their burden during the pandemic. We examined well-being differences among adults with different AMUSE engagements during the outbreak. Participants (aged 21–79; N=1733) of the online survey had to be Puerto Rico residents for ≥3 months before enrollment, have access to the Internet, and understand Spanish. Respondents provided self-ratings of physical (SRPWB) and mental well-being (SRMWB), and completed the Flourishing Scale (FS). We defined groups based on their AMUSE engagement in a typical week: zero (G1), 1–2 (G2), 3–4 (G3), or ≥5 (G4) activities. We used Chi-squares to compare groups in rates of low scores in dichotomized indicators and ANCOVA to examine differences in continuous indicators. G1 had the lowest FS scores across groups, which showed increasingly higher scores as their AMUSE engagement increased [F(3, 1718) = 36.42, p ≤ .001). We observed a similar pattern for SRMWB [F(3, 1699) = 14.19, p ≤ .001]. G1 and G2 provided similar SRPWB but lower than G3 and G4 [F(3, 1701) = 14.55, p ≤ .001]. We obtained similar results with dichotomized indicators. Promoting consistent engagement in AMUSE may enhance well-being in adults during public health emergencies.
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¿Participar Más en Actividades para Manejar Estrés/Emociones Indeseables Aumentó el Bienestar Físico y Mental Durante la Pandemia del COVID-19?

Resumen
Muchas personas realizaron actividades para manejar su estrés/emociones indeseables (AMUSE, por sus siglas en inglés) buscando sobrellevar su carga durante la pandemia. Examinamos diferencias en bienestar entre adultos con diferente participación en AMUSE durante el brote. Participaron 1733 personas (21–79 años) inscritas en una encuesta virtual. Debían residir en Puerto Rico ≥3 meses antes de participar, acceder a Internet y entender español. Proveyeron auto-calificaciones de su bienestar físico (ACBF) y mental (ACBM) y completaron la Escala de Florecimiento. Definimos cuatro grupos basados en su participación en AMUSE en una semana típica: cero (G1), 1–2 (G2), 3–4 (G3) o ≥5 (G4) actividades. Con el Chi-cuadrado, comparamos sus tasas de niveles bajos en indicadores dicotomizados. Utilizando ANCOVA examinamos diferencias en indicadores continuos. El G1 puntuó menos en florecimiento que el resto, quienes puntuaron más según aumentaba su involucración en AMUSE [F(3, 1718) = 36.42, p ≤ .001). Observamos un patrón similar en ACBM [F(3, 1699) = 14.19, p ≤ .001]. El G1 y el G2 tuvieron ACBF similares, pero menores que el resto [F(3, 1701) = 14.55, p ≤ .001]. Obtuvimos resultados similares con indicadores dicotomizados. Participar en AMUSE pudiese mejorar el bienestar de personas adultas durante emergencias sanitarias.
Palabras clave: actividades placenteras, bienestar, emociones negativas, estrés, florecimiento




Does Increased Engagement in Activities to Reduce Undesirable Stress/Emotions Relate to More Physical and Mental Well-Being?
The COVID-19 pandemic had profound implications for global mental health, with a significant number of individuals experiencing heightened symptoms of mental health problems (Xiong et al., 2020). The enforcement of confinement, physical distancing, and lockdown measures disrupted daily routines, which proved detrimental to mental well-being (Liu et al., 2024). As a result, many adults struggled to engage in effective coping strategies (Morse et al., 2021), such as activities to manage undesirable stress and emotions (AMUSE). 
Before the pandemic, leisure activities also played a crucial role in maintaining both mental and physical well-being (Hooker et al., 2020; Lyubomirsky & Layous, 2013). Numerous pre-pandemic studies highlighted the benefits of such activities in reducing symptoms of anxiety and depression, as well as improving stress management, psychological resilience, and physical health (Edwards & Loprinzi, 2016; Pressman et al., 2009; Stubbs et al., 2017).
Research has consistently shown that leisure-time physical activity (LTPA) and other AMUSE-related activities can mitigate stress and enhance mental health outcomes. For instance, among older adults with diabetes, LTPA, social leisure, and sedentary leisure were associated with lower stress, reduced loneliness, and increased happiness and life satisfaction during the pandemic (Lee et al., 2023). Similarly, Lee et al. (2022) found that higher LTPA was linked to lower loneliness, greater happiness, and increased positive affect. Among adults with type 1 diabetes, physical activity was associated with less depressive symptoms, greater interest in daily tasks, and better mental health during the outbreak (Uliana et al., 2023). 
 The increase in psychopathology symptoms observed during the pandemic has been linked, at least in part, to a reduction in AMUSE engagement. For example, Yeo et al. (2023) found that limited leisure and social activities during the outbreak contributed to unbearable stress, helplessness, depression, and anxiety among medical students in Daegu. Similar studies reported associations between the pandemic’s restrictive measures and increased symptoms of anxiety, depression, posttraumatic stress disorder (PTSD), loneliness, stress, and psychological distress but lower psychological well-being (Shen et al., 2022; Stolz et al., 2023; Vindegaard & Benros, 2020; Xiong et al., 2020). 
Multiple studies have identified AMUSE as an effective tool for counteracting the negative mental health effects of the pandemic and its associated restrictions. Takiguchi et al. (2023) emphasized that engaging in a variety of leisure activities fosters resilience and may reduce both current and future depressive symptoms. Similarly, Marchetti et al. (2022) advocated for ensuring access to activities that promote physical and mental well-being during crisis situations. Çetin et al. (2021) found that home-based physical activity and digital socializing significantly alleviated negative affect while enhancing happiness and positive emotions. Bone et al. (2023) reported that increased time spent on gardening, woodworking, do-it-yourself (DIY) projects, and arts and crafts was longitudinally associated with improved mental health and well-being during the pandemic. Outdoor activities such as gardening and exercising were also found to predict subsequent improvements in mental health and well-being (Bu et al., 2021). Meanwhile, when surveyed about the impact of recreational activities during home isolation, 52.2% of adults in Güzel et al. (2020) study believed they definitely helped mitigate the negative psychological, physical, and socio-cultural effects of long-term isolation, while 39% believed they helped "partially." In addition, Shen et al. (2022) reported that a much-less-than-ideal level of engagement in leisure activities during the outbreak was a signiﬁcant predictor of lower mental wellbeing even after adjusting for relevant covariates. 
Beyond mental health benefits, AMUSE engagement has also been associated with improved physical health. Pressman et al. (2009) found that participation in enjoyable activities was related to lower blood pressure, cortisol levels, waist circumference, and body mass index, as well as better perceptions of physical function. Chen (2023) reported that leisure crafting contributed to improved sleep quality during the COVID-19 pandemic. Mock and Smale (2023) found that greater participation in social, cultural, and physical activities correlated with flourishing and improved physical health. Yüzgenç and Koç (2022) observed that individuals who engaged in regular physical activity remained physically healthy and fit despite the pandemic’s negative psychological effects. Furthermore, 86% of adults in Güzel et al. (2020) study believed that home-based recreational activities could help prevent physical disorders over the long term. On their behalf, Salman et al. (2021) argued that increased engagement in sports and physical activity reduced psychological distress and promoted healthier behaviors, such as better sleep and improved dietary habits.
Understanding the relationship between AMUSE engagement and physical and mental well-being during the COVID-19 pandemic is of critical public health interest. Several studies have demonstrated that AMUSE engagement effectively reduces symptoms of anxiety, depression, and fear of infection while simultaneously improving overall health. Ong et al. (2023) found that a greater variety of pleasant activities was associated with fewer depressive symptoms and reduced mental health visits. In addition, Morse et al. (2021) reported that maintaining or increasing leisure activity participation significantly predicted well-being during the pandemic. Mock and Smale (2023) further reinforced the link between flourishing and engagement in cultural, social, home-based, and physically active leisure. 
[bookmark: _Hlk190882778][bookmark: _Hlk190888309]Some studies have examined the relationship between leisure activities and improved physical and/or mental well-being among Spanish-speaking adults during the outbreak. For instance, during the lockdown period, 49.7% of Spaniard adults surveyed reported that home-based leisure activities increased their emotional well-being (Centro de Investigaciones Sociológicas, 2020). Antonovica et al. (2023) found that discovering new leisure activities and valuing recreation more were determinant factors involved in changes to the mental well-being of Spaniards. In a study conducted in Spain by Colom-Rosselló et al. (2023), the two demographic groups that engaged in more physical activity during lockdowns also had better health-related behaviors such as increased sleep hours (i.e., adults with higher education levels) and lower levels of alcohol consumption (i. e., adults aged 18 to 35). Gabarrell-Pascuet et al. (2021) reported that even a mild to moderate inability to perform daily activities (including leisure ones) was associated with suicide thoughts and behaviors among Spaniards. In a longitudinal study, Spaniard, adults with higher levels of pre-pandemic physical activity showed a worsening in their activity levels accompanied by a worsening in their quality of sleep and well-being during the outbreak (Martínez-de-Quel et al., 2021). According to Gutiérrez-Cobo et al. (2021), pleasant activities were related to more affective happiness during the lockdown (compared with pre-pandemic levels), and this affective happiness was associated with greater cognitive happiness. In a study with Spaniard families, Manzano-León et al. (2021) found that leisure activities reduced parent's anxiety levels during the confinement. Finally, among a sample recruited from 11 Spanish-speaking countries, Hidalgo-Andrade et al. (2021) found that positive psychological factors, such as self-esteem and emotional stability, were significantly related to participation in leisure activities and to levels of satisfaction experienced with them.   
Despite extensive research on this topic, no study has examined the relationship between AMUSE engagement and physical and mental well-being among adults in Puerto Rico (PR) during the COVID-19 pandemic. Documenting this relationship could contribute valuable insights for public health planning, helping policymakers and health professionals develop strategies to mitigate stress and prevent mental and physical health deterioration during future public health emergencies or similar crises. This research may also inform long-term health promotion strategies that remain relevant beyond emergency contexts.
In this study we aimed to explore potential differences in physical and mental well-being among adults in PR based on their AMUSE engagement during the outbreak. For our purposes, we considered mental well-being a state of socio-psychological health or wellness, not as the absence of psychopathological symptoms. We hypothesized that adults who engaged more frequently in AMUSE would report significantly better physical and mental well-being outcomes, even after adjusting for relevant sociodemographic variables.
Method
Participants
We recruited a non-probabilistic sample of adults for a cross-sectional online survey conducted from June 10, 2020 through June 9, 2021. This design allows group comparisons and examination of non-causal relationships among variables. Participants in this study were the 1,733 adults (79.92% women; 99.99% Hispanics) aged ≥ 21 (M = 46.35, SD = 13.48; range = 21–79 years) who completed the survey question about engagement in AMUSE. They had to live in PR for at least 3 months before taking the survey. They also had to understand Spanish, have access to the internet, and use an electronic device for the survey. About 63.26% lived in urban areas. The mean household size was 2.73 members (SD = 1.20; range = 1–8). About 57.01% of adults had an annual family income below $40,000; 89.37% reported being heterosexual (valid N = 1715); 73.32% reported having some type of religious belief (valid N = 1724); and 35.79% said they reside in municipalities of the San Juan metropolitan area​​ (valid N = 1671). Finally, 18.98% did not have a Bachelor’s degree, while 35.31% did, and the remaining 45.71% had a master's degree or a higher degree. 
Measures 
Sociodemographic and Health History Module
We collected basic sociodemographic data for sample description, including participants’ age, sex, annual family income, education level, residential zone, municipality, household size, and sexual orientation, among other variables (Blinded-Author et al., 2024a). This module also asked about participants’ mental and physical health history. Adults rated their mental and physical health status using separate single item questions with response options from 0 (Poor) to 10 (Optimal). In support of its validity, ratings in these items showed a statistically significant inverse relationship with psychological symptoms, such as fear of COVID-19 infection (Blinded-Author et al., 2024b). On the other hand, adults from PR with increased levels of chronic physical illness morbidity presented significantly lower scores in both items than adults with no chronic illness (Claudio-Rivera et al., 2023).
Assessment of AMUSE Engagement
	We included a single question about the number of AMUSE performed in a typical week during the pandemic. Response options were: none, 1-2, 3-4, 5-6, and 7 activities or more. In this study, we collapsed the last two categories. In another report, more engagement in AMUSE (as defined here) was related with lower PTSD symptoms, feelings of loneliness, and death/self-harm thoughts among adults from PR (Quintana-Rodríguez et al., 2024). In addition, La Luz-Barrios et al. (2024) reported that higher participation in AMUSE was associated to lower scores in anxiety, depression and fear of COVID-19 infection.
Flourishing Scale (FS)
This is a brief 8-item measure of the respondent's self-perceived success in important areas such as relationships, self-esteem, purpose, and optimism. From a positive psychology perspective, flourishing entails the presence of positive emotional states and functioning and social connection and contribution. The scale provides a single socio-psychological well-being score (Diener et al., 2010). Its statements are rated on a scale from Strongly Disagree to Strongly Agree. All items are phrased in a positive direction. A high score represents a person with many socio-psychological resources and strengths. In its original English version, the scale showed a Cronbach’s alpha of .87 and items are scored in a 1 to 7 response format. In the current study, we assigned values from 0 to 6 to response options. The scale was previously used in PR and obtained an internal consistency of .92 (González-Rivera, 2018). Among adults from PR who completed the scale during the pandemic, the FS Total score and its individual items successfully discriminated between people with diabetes and adults without chronic illnesses, using continuous and dichotomous scores (Oliveira-Mercado et al, 2025). The internal consistency of the FS in this sample was .93 (Blinded-Author, 2025). 
Procedure
[bookmark: _Hlk169202627]After Institutional Review Board approval (#1920-194 [Blinded institution]), we shared information about the survey via email, social media (i.e., WhatsApp and Messenger), notes in local newspapers, and paid advertisements on Facebook. In promotional materials, we included a direct link and a QR code to access detailed information about the survey in the consent form. Those who affirmed having read and understood the form (in Spanish) and consented to participate (online), got access to screening questions about age and time living in PR. If responses met the criteria, they got access to the survey available through Google Forms. Among those who accessed the link, 1,736 consented to take the survey, and 10 did not. Three participants did not answer the question about the number of AMUSE conducted in a typical week during the pandemic. No incentives were provided for participation. In this study, we followed the general and specific ethical standards of the Puerto Rico Psychology Association and any additional institutional regulations. We also complied with the Universal Declaration of Ethical Principles for Psychologists, the International Ethical Guidelines for Biomedical Research Involving Human Subjects and the declarations of the Interamerican Society of Psychology regarding ethical behavior at the time of submission.
Data Analysis
We analyzed data with SPSS 28.0 and used descriptive statistics to characterize the sample. We conducted analyses of dependent variables using valid data for each variable. We defined four groups based on their engagement in AMUSE in a typical week during the pandemic: zero, 1–2, 3–4, or ≥5 activities. We used Chi-square tests and One-way ANOVAs to compare groups in categorical and continuous sociodemographic variables, respectively. Then, we compared groups in rates of cases with low scores in well-being indicators. Low scores in FS items were defined as those < 4, while low Total scores were defined as < 26. For self-ratings of mental and physical health, scores < 7 were considered as low. For these analyses, we used Cramer’s V to estimate the effect size of the differences. When conducting a 4 (groups) x 2 (low/high) analysis, the number of degrees of freedom for V is 1 and these guidelines apply for its interpretation: .10–.29 (low), .30 –.49 (medium), and ≥.50 (large).
Using Welch ANOVA, an analysis of variance adjusted for heterogenous group variances and unequal group sizes (Kohr & Games, 1974), we explored potential group differences in indicators treated as continuous without consideration of sociodemographic differences among groups. Finally, we also used analysis of covariance (ANCOVA), adjusting for sex, age, education level, annual family income, and household size, to examine differences in continuous well-being indicators beyond the effect of these sociodemographic variables. Due to the exploratory nature of this study, adjustments for multiple comparisons were not performed. We defined statistical significance at p ≤ .05. We used eta squared (η2, in ANOVA) and partial eta squared (ηp2, in ANCOVA) to assesses the effect size of observed differences. Values labeled as small (0.010 – 0.059), medium (0.060 – 0.139), and large (≥ 0.140) are included in parenthesis. We also computed effect sizes for pairwise comparisons.
Results
Levels of AMUSE Engagement
Regarding the distribution of adults into groups (G) defined by AMUSE engagement level, the category with the highest frequency of endorsement was “1-2 activities” with 38.20% (G2 = 662), followed by “3-4 activities” with 35.14% (G3 = 609). Only 7.21% (G1 = 125) of adults reported to not engage in any AMUSE in a typical week. Participants classified into G4 (n = 337; 19.45%) included those who engaged in 5-6 activities (n = 194) and those who engaged in 7 or more activities (n = 143) in a typical week during the pandemic.
Group Comparison in Sociodemographic Variables
Our four group of interest were similar in their distribution of variables such as zone of residence, sexual orientation, having or not religious beliefs, and rate of participants who lives in the San Juan metropolitan area (Table 1). Significant differences were observed in sex at birth, education level, annual family income, and household size. We used these variables and respondents’ age as covariates in ANCOVAs. Although no difference was found in mean age across groups, age was significantly correlated with all dependent variables. 
Table 1 
Comparison in Sociodemographic Variables Based on AMUSE Engagement Level
	Variable
	G1
(None)
	G2
(1–2)
	G3
(3–4)
	G4
(≥ 5)
	/ F 
	Contrast

	
	% (f) /
M (SD)
	% (f) /
M (SD)
	% (f) /
M (SD)
	% (f) /
M (SD)
	
	

	Sex at birth (F)
	69.60 (87)
	81.42 (539)
	81.94 (499)
	77.15 (260)
	12.38**
	1<2,3

	Age
	46.48 (11.81)
	46.17 (12.98)
	46.86 (13.93)
	45.73 (14.19)
	0.53
	N/A

	< Bachelor’s degree
	32.80 (41)
	20.39 (135)
	17.24 (105)
	14.24 (48)
	22.49***
	1>2>4;1>3

	Income < $40.000
	63.20 (79)
	58.91 (390)
	57.14 (348)
	50.74 (171)
	8.34*
	1,2<4

	Household size
	2.82 (1.29)
	2.84 (1.22)
	2.63 (1.14)
	2.64 (1.22)
	4.10**
	2>3

	Urban zone (Y)a
	62.40 (78)
	60.73 (402)
	65.13 (396)
	65.28 (220)
	3.38
	N/A

	Heterosexual (Y)b
	91.87 (113)
	90.83 (594)
	88.74 (536)
	86.83 (290)
	4.80
	N/A

	Relig. belief (Y)c
	68.00 (85)
	75.11 (495)
	72.68 (439)
	72.92 (245)
	3.05
	N/A

	SJ Metro Area (Y)d
	27.50 (33)
	34.42 (221)
	37.82 (219)
	37.88 (125)
	5.78
	N/A


Note. The F value for the age comparison is a Welch Analysis of Variance. AMUSE = Activities to manage undesirable stress and emotions; G = Group; F = Female; Y = Yes; Relig. = Religious; SJ = San Juan; a N = 1732 (G1 = 125, G2 = 662, G3 = 608, G4 = 337); b N = 1715 (G1 = 123, G2 = 654, G3 = 604, G4 = 334); c N = 1724 (G1 = 125, G2 = 659, G3 = 604, G4 = 336); d N = 1671 (G1 = 120, G2 = 642, G3 = 579, G4 = 330). 
*p ≤ .05; **p ≤ .01; ***p ≤ .001.

Rates of Cases With Low Scores on Well-being Indicators per Group
	When comparing groups in indicators of well-being coded as dichotomous variables (Table 2), we observed that decreased engagement in AMUSE was related to higher rates of cases with low FS Total scores (< 26). Although the effect size for this overall difference was small [V = .19 (95% CI = .14 – .24)], pairwise comparisons [G1 vs. G2 (.11), G1 vs. G3 (.21), G1 vs. G4 (.33), G2 vs. G3 (.10), G2 vs. G4 (.17), and G3 vs. G4 (.09)] included a medium effect size for the difference between G1 and G4. We found differences in all items, with significant although mostly small overall effect sizes, which ranged from .09 (.05 – .14) for 
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Table 2
Rates of Adults with Low Scores in Individual Indicators of Well-being by AMUSE Engagement Level
	[bookmark: _Hlk167496117]Well-being Indicators
	G1
(None)
% (f)
	G2
(1-2)
% (f)
	G2
(3-4)
% (f)
	G2
(≥5)
% (f)
	Contrast
	χ2
	Cramer’s
V

	1. Purposeful and meaningful lifea
	39.52 (49)
	30.24 (199)
	21.62 (131)
	14.29 (48)
	1>2>3>4
	48.10***
	.167

	2. Supportive/rewarding social relationshipsa
	51.61 (64)
	42.40 (279)
	28.71 (174)
	20.54 (69)
	1,2>3>4
	72.54***
	.205

	3. Engaged and interested in daily activitiesa
	56.45 (70)
	38.75 (255)
	26.40 (160)
	16.37 (55)
	1>2>3>4
	95.04***
	.235

	4. Contributes to other’s happiness/well-beinga
	45.97 (57)
	26.90 (177)
	18.48 (112)
	12.20 (41)
	1>2>3>4
	72.63***
	.205

	5. Competent and capable in important activitiesa
	23.39 (29)
	17.93 (118)
	13.37 (81)
	7.14 (24)
	1,2>3>4
	29.24***
	.130

	6. Good person who lives a good lifea
	23.39 (29)
	16.11 (106)
	12.87 (78)
	7.14 (24)
	1>2,3>4
	25.57***
	.122

	7. Optimistic about his/her futurea
	38.71 (48)
	29.94 (197)
	22.11 (134)
	12.80 (43)
	1,2>3>4
	50.84***
	.172

	8. People respect him/hera
	22.58 (28)
	17.93 (118)
	13.86 (84)
	11.01 (37)
	1,2>3,4
	14.13**
	.091

	Flourishing Scale Total Score (<26)a
	32.26 (40)
	19.45 (128)
	12.21 (74)
	6.55 (22)
	1>2>3>4
	60.55***
	.187

	Mental Health Self-Rating (<7)b
	58.88 (20)
	52.16 (338)
	46.86 (284)
	36.56 (121)
	1>3>4;2>4
	27.14***
	.126

	Physical Health Self-Rating (<7)c
	50.41 (62)
	47.30 (307)
	37.09 (224)
	30.65 (103)
	1,2>3,4
	32.37***
	.138


Note. For individual items of the Flourishing Scale, scores <4 were considered as low. a N = 1724 (G1 = 124, G2 = 658, G3 = 606, G4 = 336); b N = 1705 (G1 = 122, G2 = 648, G3 = 604, G4 = 331); c N = 1707 (G1 = 123, G2 = 649, G3 = 604, G4 = 331).
**p ≤ .01; ***p ≤ .001.


item 8 to .24 (.19 – .28) for item 3. For items 1 (Purposeful and meaningful life), 3 (Engaged and interested in daily activities), and 4 (Contributes to other’s happiness/well-being), the pattern of group contrast (1>2>3>4) was the same as the observed for Total scores. We found a similar pattern for item 6 (Good person who lives a good life), except that G2 and G3 had statistically similar rates. For items 2 (Supportive/rewarding social relationships), 5 (Competent and capable in important activities), and 7 (Optimistic about his/her future), G1 and G2 obtained similar rates of cases with low scores, and these rates were higher among them than in G3 and G4, and greater in G3 than in G4. For item 8 (People respect him/her), G1 and G2 did not differ, although both showed higher rates of low scores than G3 and G4, whose rates were similar. The biggest differences in FS items between G1 and G2 were found in items 3 (.13) and 4 (.15). Differences between G1 and G4 were medium for items 2 (.30), 3 (.40), and 4 (.37) but small for the rest. All differences found in rates of low scores for FS items in other pairwise comparisons were small. 
	We also assessed group differences in dichotomous indictors based on mental and physical health self-ratings. G1 showed higher rates of cases with low mental health self-ratings than G3 and G4. G3 exhibited higher rates than G4, while G2 obtained higher rates than G4 but was statistically similar to G1 and G3. On the other hand, G1 and G2 presented similar rates of cases with low scores in self-ratings of physical health but higher rates than G3 and G4, whose proportion of adults with scores < 7 were similar. The general and pairwise effect sizes for differences in rates of low scores in both self-ratings were small. 
AMUSE Engagement and Mean Scores in Continuous Well-Being Indicators	
Using Welch ANOVA, adults with no engagement in AMUSE had significantly lower mean FS scores than adults in other groups, which showed increasingly higher scores as their AMUSE level increased (Table 3). The effect size for this overall difference was medium [0.06 (95% CI = 0.04 – 0.08)]. Effect sizes for particular comparisons were as follows: G1 vs. G2 (0.02), G1 vs. G3 (0.06), G1 vs. G4 (0.15), G2 vs. G3 (0.02), G2 vs. G4 (0.06), and G3 vs. G4 (0.02). This result remained essentially the same when using ANCOVA, adjusting for sociodemographic variables [F(3, 1715) = 32.78, p ≤ .001, ηp2 = 0.054)]. We observed the following effect sizes for particular comparisons in ANCOVA: G1 vs. G2 (0.01), G1 vs. G3 (0.05), G1 vs. G4 (0.14), G2 vs. G3 (0.02), G2 vs. G4 (0.06), and G3 vs. G4 (0.02).
We observed a similar pattern for mean self-ratings of mental well-being, although the effect size for this difference was small both in Welch ANOVA [0.02 (0.01 – 0.04)] and in ANCOVA [F(3, 1696) = 12.70, p ≤ .001, ηp2 = 0.022]. Effect sizes for particular pairwise comparisons in both Welch ANOVA and ANCOVA were as follows: G1 vs. G2 (0.01), G1 vs. G3 (0.02), G1 vs. G4 (0.05), G2 vs. G3 (0.01), G2 vs. G4 (0.03), and G3 vs. G4 (0.01).
Although adults in G1 and G2 rated their physical health similarly, respondents who practiced 3–4 or ≥5 activities obtained significantly higher mean scores than them, with the best ratings shown by G4. The overall effect size for this difference was also small in ANOVA [0.02 (0.01 – 0.04)] and in ANCOVA  [F(3, 1701) = 12.35, p ≤ .001, ηp2 = 0.021]. The effect sizes for pairwise comparisons in ANOVA were: G1 vs. G2 (0.002), G1 vs. G3 (0.02), G1 vs. G4 (0.05), G2 vs. G3 (0.01), G2 vs. G4 (0.03), and G3 vs. G4 (0.01). We observed the same effect sizes for comparisons in ANCOVA, except for G1 vs. G4 (0.04).
Table 3 
Comparison in Continuous Outcome Variables Based on AMUSE Engagement Level
	Variable
	G1
(None)
	G2
(1–2)
	G3
(3–4)
	G4
(≥ 5)
	F
	Contrast

	
	M (SD) /
EMM (SE)
	M (SD) /
EMM (SE)
	M (SD) /
EMM (SE)
	M (SD) /
EMM (SE)
	Welch /
ANCOVA
	

	Mental Health SRa
	5.48 (3.32) /
5.50 (0.23)
	6.02 (2.70) /
6.04 (0.10)
	6.37 (2.47) /
6.35 (0.10)
	6.92 (2.48) /
6.90 (0.14)
	11.69***
12.70***
	1<2<3<4

	Physical Health SRb
	6.10 (2.90) /
6.14 (0.20)
	6.40 (2.27) /
6.42 (0.09)
	6.90 (2.21) /
6.89 (0.09)
	7.23 (2.04) /
7.19 (0.12)
	14.12***
12.35***
	1,2<3< 4

	Flourishing Total Scorec
	31.21 (12.89) /
31.65 (0.88)
	35.16 (10.65) /
35.20 (0.38)
	37.83 (9.41) /
37.79 (0.40)
	40.38 (8.18) /
40.20 (0.53)
	34.40***
32.78***
	1<2<3<4


[bookmark: _Hlk188722797][bookmark: _Hlk188722646]Note. The first F value corresponds to Welch Analysis of Variance (ANOVA). The second value corresponds to adjusted analyses (ANCOVA) with sex, age, family income, education level, and household size as covariates. AMUSE = Activities to Manage Undesirable Stress and Emotions; G = Group; SR = Self-ratings; EMM = Estimated Marginal Means; SE = Standard Error; a N = 1705 (G1 = 122, G2 = 648, G3 = 604, G4 = 331); b N = 1707 (G1 = 123, G2 = 649, G3 = 604, G4 = 331); c N = 1724 (G1 = 124, G2 = 658, G3 = 606, G4 = 336).
***p ≤ .001
Discussion
Our findings indicate that adults with increasingly higher levels of engagement in AMUSE reported significantly higher continuous scores in physical and mental well-being indicators, even after adjusting for relevant sociodemographic variables. Specifically, FS scores and self-ratings of mental well-being increased with greater AMUSE engagement. Regarding mean self-ratings of physical health, engaging in one or two activities yielded similar results to no engagement in AMUSE, although involvement in 3-4 or ≥5 activities was indeed associated with an incremental effect in physical well-being. These results align with pre-pandemic studies emphasizing the role of leisure activities in maintaining mental and physical health. Hooker et al. (2020) and Lyubomirsky and Layous (2013) highlighted the impact of hobbies, sports, and social activities in reducing stress and enhancing life satisfaction. Pressman et al. (2009), similarly, found that engaging in leisure activities reduced psychological symptoms and improved physical health indicators and overall perceptions of physical function.
Analyses conducted with dichotomous indicators in the FS showed that rates of scores indicating low socio-psychological well-being were consistently higher among groups with lower involvement in AMUSE. Although most effect sizes were small, various medium effect sizes were observed in comparisons between G1 and G4 (e.g., FS Total scores and items 2, 3, and 4). However, analysis of FS Total score as a continuous variable revealed a medium overall effect size, with pairwise comparisons of small size between G1 and G2, medium size between G1 and G3 (and between G2 and G4), and large size between G1 and G4. In addition, a similar pattern was observed in analysis adjusted for sociodemographics. Such a pattern suggests an incremental and clinically meaningful benefit in socio-psychological well-being (at least when assessed through the FS Total score) with each higher level of AMUSE engagement. 
On their behalf, analyses considering self-ratings of mental and physical health as continuous and as dichotomized indicators yielded very similar results. The general pattern of contrasts suggested and incremental benefit in mental health well-being that, in the case of the self-rating considered as a continuous indicator, was identical to the obtained with the FS Total scores. However, differences in effect size magnitude between these analyses suggest that the broad nature and limited scoring range of self-ratings may have constrained more precise and  meaningful distinctions in terms of the practical significance of group differences. Still, our results support the validity of using such single-item indicator, adding to the evidence provided by Oliveira-Mercado et al. (2025). Regarding physical well-being, findings suggest that at least 3-4 AMUSE activities per week are necessary to observe significant benefits on this indicator, regardless of its scoring format. These results emphasize the importance of engaging in a sufficient number of activities rather than any activity alone.
Our findings on the importance of AMUSE for improving physical and mental well-being align with results from the global research literature on this topic. Overall, a significant group of studies conducted during the pandemic around the world, including several conducted with Spanish-speaking adults (e.g., Antonovica et al., 2023; Centro de Investigaciones Sociológicas, 2020; Gutiérrez-Cobo et al., 2021; Hidalgo-Andrade, 2021; Martínez-de-Quel et al., 2021), supported the relationship between engagement in leisure/recreational activities and improved resilience (e.g., Takiguchi et al., 2023) or positive mental health outcomes (Bone et al., 2023, Bu et al., 2021; Ceti et al., 2021; Güzel et al., 2020; Lee et al., 2022, 2023; Marchetti et al., 2022; Mock & Smale, 2023; Morse et al., 2021; Uliana et al. 2023). Similarly, a diverse body of research, including studies conducted with Spanish-speaking populations (e.g., Colom-Rosselló et al., 2023; Martínez-de-Quel et al., 2021) supports the association between AMUSE engagement and improved physical health and healthy behaviors (Chen, 2023; Güzel et al., 2020; Marchetti et al., 2022; Mock & Smale, 2023; Salman et al., 2021; Yüzgenç & Koç, 2022).  All of the above is consistent with our results, suggesting that engagement in AMUSE, including physical activity, contributed to overall well-being in adults during the outbreak. 
To our knowledge, this is the first study to examine the relationship between AMUSE engagement and well-being during the COVID-19 pandemic among adults in PR, providing valuable insights into the impact of leisure activities on positive mental health and physical health during a public health emergency. The large sample size (N = 1,733) provides ample data for analysis, enhancing the confidence of our findings and allowing for the exploration of subgroup differences. In addition. the use of a validated measure, such as the Flourishing Scale, ensures the reliability and validity of the well-being indicators assessed in this study. In general, our thorough examination of groups differences, examining well-being indicators both as continuous and as dichotomous variables, and the consistency of our findings across both type of analysis, provide a robust support to our hypothesis. 
Our study has some important limitations. First, the cross-sectional design precludes identifying a causal relationship. While we found associations between AMUSE engagement and well-being, we cannot conclude that increased engagement caused improved well-being. Second, self-reported measures may include response bias, as participants may overestimate or underestimate their engagement in AMUSE or their well-being. Future studies could also use more objective measures and longitudinal designs to validate these findings. Third, since 79.92% of the sample were females, a low male representation may limit the generalizability of our findings. Future research should aim for a more balanced biological sex distribution to explore potential differences in AMUSE engagement and well-being outcomes. Our study did not differentiate between types of AMUSE activities. Some activities may have different impacts on physical and mental health. For instance, certain forms of leisure, such as social activities, cultural engagement, and physical exercise, have been consistently associated with greater psychological and physical well-being (Mock & Smale, 2023; Kuper et al., 2022; Yüzgenç & Koç, 2022). Physically active leisure, including moderate to vigorous exercise, has been linked to improved well-being, lower stress levels, and better sleep quality (Salman et al., 2021). However, not all leisure activities may have equal benefits. For example, home-based activities such as reading and creative hobbies contribute to psychological well-being but may not necessarily enhance physical health to the same extent (Mock & Smale, 2023). These distinctions suggest that while leisure engagement is beneficial overall, the specific type of activity may play a crucial role in determining its impact on well-being. 
Future studies, thus, should categorize activities to explore which types of AMUSE are most beneficial. Sex differences in AMUSE engagement and its role in well-being outcomes, and potential differences based on other sociodemographic variables (such as residential zone, socioeconomic status, education level, and age) should also be explored. Identifying and understanding these differences could inform tailored interventions to promote AMUSE. On the other hand, investigating specific types of AMUSE that are most beneficial for physical and mental well-being could guide public health recommendations and interventions, ensuring that individuals engage in the most beneficial activities considering their specific health status or concern. 
Public health campaigns should educate about the benefits of AMUSE and encourage participation in a variety of activities. These campaigns should emphasize the importance of maintaining engagement in AMUSE even during public health emergencies. Following Morse et al. (2021), “strategies to promote engagement in creative activities should also be considered in future guidance for mental health during periods of lockdown or isolation” (p.1). Policymakers should facilitate access to public spaces for safe engagement in AMUSE as early as possible after emergency declarations. In line with findings from Quarta et al. (2022) and Shams et al. (2021), this includes reopening parks, beaches, and outdoor sports facilities and enforcing appropriate (but not unnecessarily extreme) safety measures, based on the best scientific evidence available. 
In conclusion, promoting engagement in AMUSE may be an effective strategy to enhance well-being during public health crises. Encouraging people to engage in a variety of activities could mitigate the negative impact of such events on mental and physical health. As Polizzi et al. (2020) suggested, behavioral activation (BA) through leisure engagement stimulates positive emotions, fosters resilience, supports recovery from chronic stress, and enhances cognitive resources needed to navigate crises and uncertainty. In fact, in a meta-analysis of 20 randomized controlled trials, internet-delivered BA showed promising results reducing symptoms of anxiety and depression and improving quality of life, functioning, and perceived social support (Han & Kim, 2022). Public resources should be assigned to train professionals in advance to deliver similar interventions during other public health emergencies. Future research in PR should use longitudinal designs to examine whether increased AMUSE engagement relates to lower levels of psychopathology, including depression, anxiety, PTSD, loneliness, suicidal ideation, and fear of infection. Their findings could inform public health strategies and interventions aimed at promoting behavioral activation as a protective factor against mental health deterioration.
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