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Introduction: This work is a dual study employing a cross-sectional approach and a diary method to investigate how physical exercise can become a habit. Guided by the Upward Spiral Theory of Lifestyle Change, we examined the role of prioritizing positivity and engaging in physical exercise with others as advantageous resources and their impact on the relational loop of physical exercise behavior, emotions, and engagement.



Methods: The first study involved a sample of 553 participants, and the second study included 146 participants, all of whom were employed and regularly engaged in physical exercise. We utilized structural equation modeling and multilevel analysis for the respective studies.



Results: The results of the first study indicate that individuals exercise more when they experience higher levels of engagement and positive emotions, particularly when exercising with others and prioritizing positivity. The findings of the second study reveal that prioritizing positivity acts as a precursor to positive emotions during physical exercise, which in turn reinforces the relational loop between emotions and exercise behavior.



Discussion: Both studies conclude that individuals who prioritize positivity experience better psychological wellbeing and higher engagement in physical exercise.
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1 Introduction

One of the growing lifestyle challenges in today's world is sedentary behavior. Work and free time are increasingly related to technology, consequently leading people of all ages to spend more time interacting with technology in the form of the Internet, video games, interactive television, mobile phones, and other platforms; also, commuting from home to work and vice versa is done frequently by car, further limiting physical activity. Due to the pandemic, technologies have become even more crucial, with teleworking, digital socializing, and online hobbies becoming integral parts of our lives. This results in the average adult spending more than half of their day sedentary, contributing to an increase in sedentary lifestyles in industrialized countries over recent decades (1). Specifically, Eurobarometer studies between 2005 and 2017 have shown an increment in the prevalence of sedentarism among adults, with the increment being higher in men than in women (2). This concern about sedentary lifestyles stems from different studies indicating that people who accumulate more than 4 h of sedentarism every day face an increased risk of suffering from cardiovascular diseases and premature death (3, 4), which makes sedentary lifestyle an important risk factor.

Already at the beginning of the 21st century, large world organizations proposed physical activity as a palliative for sedentary lifestyles; for instance, the World Health Organization introduced the Physical Activity and Health in Europe report (5), the EU released the Physical Activity Guidelines (6), and the United States published the Physical Activity and Health Report (7). These guides are based on the fact that leading an active life not only provides numerous physical health benefits but also enhances social and psychological wellbeing.

How can we ensure that physical exercise (PE) becomes a lasting habit rather than a temporary fad? Some studies suggest that behaviors associated with enjoyment are more likely to be sustained; that is, behaviors such as performing PE are more likely to be repeated in the future if they are considered pleasant rather than merely beneficial (8). This highlights the role of the affective part of the behavior in fostering consistent behavior, leading to greater benefits and creating a positive vicious circle.

A theoretical explanation of this fact is given by the Upward Spiral Theory of Lifestyle Change (9). This theory consists of two loops, which are based on two theories: (1) the incentive salience theory of addiction (10, 11) and (2) the broaden-and-build theory of positive emotions (12–14). The first loop, explained by the incentive salience theory, tells us how the positive affect that we experience when adopting a behavior creates unconscious motives associated with the signals that the behavior is going to occur, and over time, these unconscious motives strengthen the decision to persist in this behavior. The second loop, explained by the broaden-and-build theory of positive emotions, tells us how, over time, repeated exposure to positive affect creates the so-called vantage resources, which strengthen the relationship between behavior and positive affect. These vantage resources can be biological (vagus nerve or the oxytocin system), social (social support), or psychological (prioritizing positivity) (14).

The added value of the current study lies in testing some of the mechanisms that convert a behavior into a habit, following the Upward Spiral Theory of Lifestyle Change (9). Following the principles of the above-mentioned theories, the vantage resources taken into account are (i) performing PE with other people and (ii) prioritizing positivity, as exemplified by how individuals make decisions in organizing their daily lives to make themselves happier. The innovative idea is that when people are doing PE with others and prioritize positivity, the frequency and intensity of PE increase because they are feeling well psychologically (i.e., engagement and emotions related to PE). We examined this wellbeing that is experienced from two aspects: the hedonic aspect, which includes satisfaction with life and affective components (PE emotions), and the eudaimonic aspect, which focuses on optimal psychological functioning (PE engagement) (15).

To achieve our purpose, we used two complementary approaches. On the one hand, we tested the mechanism using a between-subjects design through a cross-sectional study (Study 1). The objective of this first study was to verify the mediation of psychological wellbeing (i.e., PE engagement and PE emotion) in the relationship between vantage resources (i.e., prioritizing positivity and doing PE with others) and performing PE. That is, we investigated whether individuals who prioritize positivity and perform PE with others experience more engagement and affect during PE and thus have an increased habit in PE—performing PE more frequently, for longer durations, and/or at higher intensities.

On the other hand, we tested the mechanism from a within-subject perspective; we supported our research model in the Upward Spiral Theory of Lifestyle Change (9), testing our hypothesis using a diary study (Study 2). The objective of this second study was to observe whether daily variations in the frequency, intensity, and duration of PE sessions are positively associated with the PE-related affect (i.e., PE emotion). In addition, we examined the modulating role of prioritizing positivity as an advantageous resource in the relationship between PE and PE-related affect on that day. We expect that when people prioritize positivity in their life, their sense of effectiveness in physical exercise will be boosted, and this will have a positive effect on their affect at the daily level. Prioritizing positivity each day boosts the sense of control of individuals because they feel in charge of their life agenda. According to Bandura’s Social Cognitive Theory (16), feeling more effective while doing an activity (i.e., physical exercise on a daily basis) leads to more positive feelings and wellbeing.

First, we present the hypotheses, methods, and results of Study 1, followed by the corresponding sections for Study 2.



2 Study 1

Study 1 is a between-subject study in which we want to see whether people who prioritize positivity and perform PE with others experience more PE emotions during PE. Also, in turn, we aimed to determine whether these people perform PE more frequently, for longer sessions, and at higher intensities.

Following the Upward Spiral Theory of lifestyle Change (9), the hypothesized model was explored through the following hypotheses and is depicted in Supplementary Figure S1:


	○Hypothesis 1: We expect that vantage resources (i.e., prioritizing positivity and doing PE with others) will be positively associated with psychological wellbeing [i.e., PE engagement (a1, a3) and PE emotion (a2, a4)].

	○Hypothesis 2: We expect that psychological wellbeing [i.e., PE engagement (b1, b2, b3) and PE emotion (b4, b5, b6)] will be positively associated with the practice of PE (i.e., frequency, duration, and intensity).

	○Hypothesis 3: We expect psychological wellbeing [i.e., PE engagement (c1, c2, c3) and PE emotion (c4, c5, c6)] to fully mediate the relationship between vantage resources (i.e., prioritizing positivity and performing PE with others) and the characteristics of the PE (i.e., frequency, duration, and intensity).




2.1 Materials and methods: study 1


2.1.1 Participants and protocols

This study was conducted online during the COVID-19 confinement period in 2020 and consisted of two phases. Phase 1 took place during the lockdown period and involved a cross-sectional study, for which a call for participation was launched through social networks, encouraging people to participate in the study. For this, a link giving access to the survey was shared, and 1,266 individuals participated anonymously. The sample for Study 1 was selected from this general sample, by choosing only those individuals who were performing PE during the confinement. It consisted of 553 participants, of which 61% were women, with a mean age of 41 years (SD = 10.62), and 77% of them were working from home.

In this phase, the participants were asked if they wanted to participate in Phase 2, from which the sample for the second study would be drawn.



2.1.2 Measures

The variables and questionnaires used for the study are described as follows:


	•Prioritizing positivity: This was evaluated through a six-item scale (17) (α = 0.83) (e.g., “A priority for me is experiencing happiness in everyday life”; “I look for and nurture my positive emotions”). It was measured with a Likert-type scale, ranging from 0 (never) to 6 (always).

	•PE with others: This was evaluated with a behavioral item that refers to whether, during confinement, they performed PE alone or with others [“Generally, you are doing physical exercise alone (1 = 70.3%) or in company (2 = 29.5%)”].

	•PE engagement: This was evaluated using the UWES-3 using three items (18) (α = 0.88) but adapted to PE (“When I do physical exercise, I feel full of energy”; “During confinement, I feel excited doing physical exercise”; “During confinement, time flies when I do physical exercise”). It was measured with a Likert-type scale ranging from 0 (never) to 6 (always).

	•PE emotions: This was evaluated using a 7-point visual analog scale (19, 20), where a single item asked them to indicate the face that best expressed how they had felt at the level of emotional affect while doing PE (0 = sad face and 6 = happy face) (mean = 5.1; SD = 0.88).

	•Physical exercise: This was evaluated using three indicators. First, the frequency with which the participants carried out physical exercise during the week (1–2 days, 3–4 days, 5–6 days, every day, more than once a day); second, the amount of time the participants spent in physical exercise sessions, indicating how long the session lasted (20–30, 31–45, 46–60, 61–90, 91–120, more than 120 min); and third, the intensity with which they did the physical exercise session, which was evaluated using a six-point visual analog scale (19, 20), where a single item asked them to indicate the battery level that best expressed the intensity of their physical exercise sessions (0 = almost empty battery and 5 = full battery) (mean = 2.91; SD = 1.24).





2.1.3 Data analysis

We used IBM SPSS Statistics 26.0 for the descriptive analysis (means, standard deviations), internal consistency analysis (Cronbach's alpha), and internal correlations of the study variables. Also, the common variance bias was checked using the Harman single-factor test (21).

Then, we tested the complete mediation model, including indirect effects, using structural equation modeling [SEM; AMOS 26.0 (IMB Corp., Armonk, NY, USA)]. This allowed us to test all relationships within a single serial mediation model using confidence intervals (22). The mediation of the hypothesized model (Supplementary Figure S1) proposes that wellbeing in PE (PE engagement and PE positive emotions) completely mediates the relationship between vantage resources (prioritizing positivity and PE with others) and performing PE.




2.2 Study 1 results


2.2.1 Descriptive analyses and Harman's test

In Supplementary Table S1, the means, standard deviations, and intercorrelations between the study variables can be found. The results show that the PE engagement scale (α = 0.88) and the prioritizing positivity scale (α = 0.83) meet the reliability criteria proposed by previous scientific research (23); the rest of the variables are measure using single items; therefore, reliability cannot be measured. The frequency data of the variables in which we used intervals are PE frequency (1–2 days = 22.8%; 3–4 days = 33.6%; 5–6 days = 22.4%; every day = 18.8%; more than once a day = 2.4%) and PE duration (20–30 min = 25%; 31–45 min = 23.5%; 46–60 min = 36.3%; 61–90 min = 11.9%; 91–120 min = 1.8%; more than 120 min = 1.3%).

The questionnaire consisted mostly of a single item to reduce response time. This is also based on evidence validating the use of single-item scales for assessment (18, 24). The correlation analyses show that the variables are positively related, except for performing PE with others, which did not correlate positively with prioritizing positivity and all of the PE variables (frequency, duration, and intensity).

Second, the results of the Harman test revealed that a single factor explains 38% of the variance. Since it is less than 50%, it can be said that there is no common variance bias (25). Furthermore, the recommendations of Podsakoff et al. (26) were followed, differentiating the different parts of the questionnaire by titles, as well as using different response scales, to minimize the impact of the variance bias of the common method. Therefore, it can be considered that this bias does not affect the study data, so the variance in the variables can be attributed to the evaluated constructs rather than the evaluation method.



2.2.2 Structural equation models

The results of the analyses testing the hypotheses are reported in Supplementary Table S2. Pathways that are central to hypothesis evaluation are depicted in Supplementary Figure S1 and mentioned in Supplementary Table S2 to facilitate readability.

The results fully confirm Hypothesis 1, with significant and positive relationships between prioritizing positivity and both PE engagement (β = 0.37, p < 0.001) and PE emotions (β = 0.27, p < 0.001). Similarly, performing PE with others is significantly and positively related to both PE engagement (β = 0.29, p < 0.01) and PE emotions (β = 0.18, p < 0.05).

Hypothesis 2 is confirmed only for the relationships between PE engagement and the three PE variables: frequency (β = 0.28, p < 0.001), intensity (β = 0.41, p < 0.001), and duration (β = 0.48, p < 0.01). However, the relationships between PE emotions and PE variables were not significant, except for intensity (β = 0.15, p < 0.05).

Finally, Hypothesis 3 is also partially confirmed. On the one hand, PE engagement is confirmed as a full mediator in the relationships between vantage resources (prioritizing positivity and PE with others) and PE variables (PE frequency, PE duration, and PE intensity). The indirect effects were all positive and significant, as listed in Supplementary Table S2 (indirect effect 1 = 0.10, p < 0.001; indirect effect 2 = 0.15, p < 0.001; indirect effect 3 = 0.18, p < 0.001; indirect effect 7 = 0.08, p < 0.01; indirect effect 8 = 0.11, p < 0.01; indirect effect 9 = 0.14, p < 0.01). On the other hand, PE emotions are confirmed as a full mediator only in the relationship between PE with others and PE intensity (indirect effect 12 = 0.03, p < 0.05). The rest of the mediations through PE emotions did not occur since the indirect effects were not significant. All given mediations are full since all the direct effects are not significant (see Supplementary Table S2).





3 Study 3

In Study 2, we proposed an intra-individual analysis to observe whether daily variations in the frequency, intensity, and duration of PE are positively associated with PE-related emotions on a daily basis. Furthermore, we examined the role of prioritizing positivity as a vantage resource that enhances the effectiveness of PE and its effects on PE-related emotions.

So far, following the Upward Spiral Theory of lifestyle Change (9), the hypothesized model was tested with the following hypotheses and is depicted in Supplementary Figure S2:


	○Hypothesis 1: Different characteristics of PE, such as its frequency, duration, and intensity, will be positively associated with PE emotions.

	○Hypothesis 2: PE-related emotion will be positively associated with PE characteristics (i.e., frequency, duration, and intensity).

	○Hypothesis 3: PE-related emotions will be positively associated with prioritizing positivity.

	○Hypothesis 4: Prioritizing positivity will modulate the relationship between PE characteristics (frequency, duration, and intensity) and PE-related emotions.




3.1 Materials and methods: study 2


3.1.1 Participants and protocols

For study 2, we invited voluntary participants from study 1 to join a diary study, where they would have to fill out a questionnaire three times a day (M1, before work/in the morning; M2, after work/in the afternoon; M3, in the evening) for a full week (Monday to Sunday). Of the 1,266 people who answered the first questionnaire, 343 agreed to participate in Study 2. During this phase, COVID-19 restrictions were still in place, but people were allowed to leave their homes. We began Phase 2 by emailing 314 participants with details about the study and links to the questionnaires. In this email, they were also given the option of having the researchers send out reminders at each moment of every day. Participants who chose this option could choose to be part of an instant messaging group or to be notified by email. During the week of the study, daily reminders were sent to the people who requested it, in addition to a mass mail in the middle of the week, encouraging their participation. To stimulate participation, 40 checks of 40€ each were also raffled among the participants who reached the end of the study.

Finally, of the 314 subjects we initially contacted, we were left with a sample of 146 participants, according to the following criteria, with the second criterion applied to the result of the first:


	1.They had responded at least four full days or 16 moments throughout the entire week (76% of the total moments).

	2.Answers at each moment of the day were separated by a minimum of 15 min.



Of these 146 participants, 77% were women, with a mean age of 34.8 years (SD = 13); In addition, 49.3% worked during confinement, with 42% of them working from home.



3.1.2 Measures

The variables and questionnaires used for the study are described as follows:


	•PE characteristics were evaluated using three indicators, and the hypothesized model was tested separately for each: first, the frequency with which the participants carried out physical exercise during the week (from once a week to more than once a day); second, the duration of the physical exercise session in minutes; and third, the intensity level of the physical exercise session, which was measured using a six-point single-item visual analog scale (19, 20), asking them to indicate the battery level that best represented the intensity during their physical exercise sessions (1 = almost empty battery/low intensity and 6 = full battery/maximum intensity) (mean = 3.87; SD = 1.15).

	•PE emotions were measured using a 7-point visual analog scale (19, 20), where a single item asked them to indicate the face that best expressed their emotional wellbeing that day (0 = sad face and 6 = happy face).

	•Prioritizing positivity was measured through a three-item scale (17) (α = 0.92), (“A priority for me today has been experiencing happiness”; “Today, I have sought and nurtured my positive emotions”; “Today, I have structured my day to maximize my happiness”). It was measured with a Likert-type scale ranging from 0 (never) to 6 (always). These items were only included in the third measurement of the day.





3.1.3 Data analysis

Descriptive statistics, including means, standard deviations, correlations, and Cronbach's alpha, are presented in Supplementary Table S3. Prior to conducting further analysis and hypothesis testing, we calculated the intra-class correlation coefficient (ICC) to examine the between-person and within-person variance in day-level variables.

The between-person variance was 45.41% for PE emotions and 60.52% for prioritizing positivity. Thus, our variables exhibited both between- and within-person variance, warranting further examination of predictors at the person and day levels.

To test all four hypotheses, we followed the same procedure, utilizing multilevel analysis in MLwin 2.32 software (27). Following the recommendations of Ohly et al. (28), all day-level variables were person-centered.

First, for Hypotheses 1 and 4, we tested a null or intercept-only model. Next, we introduced control variables in Model 1, namely, gender as a categorical value and day number, to test the potential growth effects of PE emotions during the week. We did this as a strategy to capture “contaminating” variables that could bias the results. Specifically, there is previous research that indicates that levels of PE emotions vary depending on the day of the week (29, 30), and PE depending on gender (31). In Model 2, we introduced the main effect variables for the different hypotheses. Finally, in Model 3, we tested for the interaction effect of prioritizing positivity and PE characteristics, mentioned in Hypothesis 4.

For Hypotheses 2 and 3, we ran four separate equations for each of the PE characteristics and prioritizing positivity as dependent variables. We started with a null or intercept-only model, followed by Model 1, which introduced control variables such as gender and day of the week. Finally, in Model 2, we tested for the main effects, specifically introducing PE-related exercise as a predictor.




3.2 Study 2 results

Hypothesis 1 proposed that PE characteristics (frequency, duration, and intensity) will be positively associated with PE emotions. As shown in Supplementary Table S4, daily PE frequency (β = 0.18, SE = 0.09, p = 0.038) and intensity (β = 0.21, SE = 0.03, p = 0.001) were significant predictors of PE emotions. On the contrary, PE duration was not a significant predictor (β = 0.01, SE = −0.03, p = 0.92). Thus, Hypothesis 1 is only partially supported since two out of three PE characteristics showed a positive association with PE emotions. Regarding control variables, in the final model (Model 3) that included interaction terms between prioritizing positivity and PE characteristics, neither gender (β = 0.22, SE = 0.142, p = 0.17) nor day of the week (β = −0.02, SE = 0.02, p = 0.25) was a significant predictor.

Hypothesis 2 proposed that PE emotions will be positively associated with PE characteristics (frequency, duration, and intensity) as a predictor. Supplementary Tables S5–S7 present the results of the models tested for each of the PE characteristics as dependent variables. For PE frequency, the relation with PE emotions was not significant (β = 0.03, SE = 0.02, p = 0.17). For PE duration and intensity, the relation with PE emotions was significant in both cases (duration: β = 0.21, SE = 0.06, p = 0.035; intensity: β = 0.39, SE = 0.05, p = 0.004). Therefore, Hypothesis 2 is partially supported since PE emotions were a significant predictor of only two PE characteristics, namely, duration and intensity. Among the control variables, day of the week was the only significant predictor of PE duration (β = 0.09, SE = 0.02, p = 0.021), while the rest of the relations were non-significant.

Hypothesis 3 proposed that PE emotions were positively associated with prioritizing positivity. Results shown in Supplementary Table S8 indicate the PE emotions were a significant predictor of prioritizing positivity (β = 0.35, SE = 0.05, p = 0.005). Among the control variables, day of the week was the only significant predictor (β = 0.10, SE = 0.02, p = 0.007). Therefore, Hypothesis 3 is supported.

Finally, Hypothesis 4 proposed that prioritizing positivity modulated the relationship between PE characteristics (frequency, duration, and intensity) and PE emotions. Results presented in Supplementary Table S4 indicate that prioritizing positivity was a significant predictor of PE-related emotions (β = 0.32, SE = 0.08, p = 0.004). As per the interaction terms, we tested for the interaction between prioritizing positivity and frequency and intensity. Since PE duration was not a significant predictor in the first place, we excluded it from further analyses. The interaction terms for both PE frequency (β = 0.06, SE = 0.04, p = 0.143) and intensity (β = −0.03, SE = 0.02, p = 0.109) were not significant. Therefore, Hypothesis 4 is not supported.




4 Discussion

This study examined the mechanisms that help PE become a recurring habit using two approaches (between-subjects and within-subject) based on the Upward Spiral Theory of Lifestyle Change (9). On the one hand, we conducted a between-subjects study (Study 1) to know whether individuals who prioritized positivity experienced more positive emotions when performing PE and, in turn, whether these individuals performed PE more frequently, for longer sessions, and with higher intensity. On the other hand, from a within-subject perspective, we conducted another study (Study 2) to test whether daily variations in the frequency, intensity, and duration of PE were positively associated with PE-related emotions. Furthermore, we examined the role of prioritizing positivity as a vantage resource that improves the effectiveness of PE and its effects on PE emotions. The results we obtained from both studies were mixed.


4.1 Theoretical and practical implications

The evidence from Study 1 suggests that the mechanism that promotes more frequent, longer, and higher-intensity PE sessions is driven by positive psychological constructs such as engagement and positive emotions experienced doing physical exercise. Even more, it occurs when individuals are doing PE with others and prioritize positivity organizing their day to include behaviors that are a source of positive emotions. In line with previous research on cognitive appraisals and their impact on perceived self-efficacy and distress during challenging periods, such as the COVID-19 lockdown (32), our findings also highlight the significant role of psychological factors in influencing physical exercise behaviors and wellbeing. However, the psychological mechanisms involved in these processes differ when it comes to PE engagement vs. positive emotions. On the one hand, when PE engagement is the psychological mechanism that explains these relationships, individuals who prioritize positivity experience higher levels of engagement when performing PE, which, in turn, leads to more frequent, longer, and more intense PE sessions. The same thing happens when doing PE with others—a greater sense of engagement in P, leads to increased frequency, duration, and intensity of the PE. On the other hand, when emotions serve as the psychological mechanism, only performing PE with others acts as the driver, which also leads to (only) higher PE intensity. So far, it seems that engagement in physical exercise is the main psychological mechanism that explains how prioritizing positivity and doing PE with others influence the frequency, duration, and intensity of the physical activity. Anyway, it is interesting to highlight that when people are doing physical exercise with others, they not only experience greater engagement but also positive emotions that influence their exercise-related physical behaviors.

This leads us to think that for the PE sessions to become more frequent, intense, and longer in duration, the positive psychological experience when performing PE should be rather eudaimonic (i.e., engagement in the PE) than hedonic (i.e., positive emotions).

Furthermore, Study 2 focused on daily variations in the relationship between prioritizing positivity and other variables from a within-person perspective. We focused on variations of PE frequency, duration, and intensity as predictors of PE-related emotions and vice versa. As well, we looked at how prioritizing positivity as a vantage resource could potentially amplify the effect of physical exercise on PE emotions. The results showed that the relation between PE intensity with PE-related emotions was reciprocal and positive over time. Similar results were obtained in Study 1, where emotions were only related to the PE intensity (rather than frequency and duration). This suggests that daily PE intensity could play a more prominent role compared to PE duration and frequency.

Regarding the modulating role of prioritizing positivity, it did not moderate the relationship between PE characteristics and PE emotions. The explanation for these partial results could be that a daily study may not capture the changes required for a change in habit since these potentially need more time to become a habit. Regarding prioritizing positivity as a vantage resource, the explanation can go along the same lines, understanding that prioritization tends to be more stable over time, more characteristic, and, therefore, more difficult to capture in a daily study.

However, prioritizing positivity was positively and reciprocally associated with PE emotions, showing its role as a driving mechanism rather than a moderator. This shows the recurrence between emotions and prioritization positivity. Creating a loop that begins with the behavior (PE) that promotes positive emotions, which, in turn, promotes prioritizing the positive, which influences the emotion again. In other words, a linking positive cycle of affective and behavioral wellbeing is created (a positive spiral). This leads us to rethink the theoretical model, where instead of asking under what conditions vantage resources moderate the link between PE and emotions, we can ask how these same resources could predict and link the psychological process among PE, emotions, and resources.

Anyway, our results confirmed the hypotheses regarding prioritizing positivity, described by Fredrickson et al. (17), who found that individuals who prioritize positive activities in their lives experience better psychological wellbeing, greater life satisfaction, and more engagement in their activities, similar to what we observed with PE in our study. In this way, teaching people how to prioritize positivity in their lives, for example, by implementing positive psychological interventions based on goal setting (33) and life crafting (34), will affect their ability to prioritize positivity and engage more effectively and positively in activities like doing physical exercise and abandoning a sedentary lifestyle.



4.2 Study limitations and future research

Despite the strengths of our studies, we acknowledge several limitations. The first limitation is that the studies were carried out in a very extreme and unusual context, such as pandemic confinement. Emotions could have been affected by psychological factors (e.g., fatigue, depression, chronic stress, and languishing) or physical factors (e.g., physical limitations, uncomfortably built environments, and limited time), which may have been more unexpected and abrupt during the confinement and were not considered in our research (35–38). Therefore, it would be beneficial to repeat the studies in a more normalized context while controlling for these variables.

A second limitation relates to Study 2 (the diary study), where we aimed to determine how today's feelings influence the repetition of tomorrow’s behavior. However, we can have a behavior that is established as a habit in life, but maybe this behavior is generated by other causes, such as family obligations, rather than what that behavior generates.

A third and final limitation relates to the variable of prioritizing positivity. This limitation is related to the previous limitation, as it asks about prioritizing positivity levels in general. This implies that when participants report prioritizing positivity, they may not necessarily be prioritizing PE but focusing on other activities that provide positive emotions, and on that day, PE might not be one of them. Therefore, in future studies, framing the question specifically around prioritizing positivity in relation to PE could help address this limitation, as well as partially address the previous limitation.




5 Conclusions

This study aimed to understand the psychological mechanisms that help physical exercise become a habit. On the one hand, a cross-sectional study demonstrated that resources such as prioritizing positivity and PE with others are good drivers of higher PE frequency, intensity, and even longer sessions, provided these behaviors are mediated by PE engagement, which involves a genuine and stable commitment to PE. Since something more ephemeral, like PE-related emotions, only predicts a more intense PE and not more frequent or long-lasting sessions, the diary study revealed additional insights. We found two loops, established by the Upward Spiral Theory of Lifestyle Change (9), but these loops did not occur since prioritizing positivity does not modulate the relationship between PE and PE-related emotions. However, we were able to observe a spiral in which a concatenation of recursive effects was produced: behavior, emotion, prioritization and emotion, and back to behavior. Furthermore, this recursive spiral was found only with PE intensity, not with frequency or duration. We found that this is in line with a cross-sectional study, where emotions only influence the PE intensity rather than the rest of the characteristics of the PE, such as frequency and duration.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors without undue reservation.



Ethics statement

The studies involving humans were approved by the Ethics Committee of Universitat Jaume I (Verification code CD/33/2020). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

EG-B: Conceptualization, Data curation, Formal Analysis, Investigation, Writing – original draft. CC: Conceptualization, Data curation, Formal Analysis, Investigation, Writing – original draft. IM: Conceptualization, Investigation, Methodology, Supervision, Writing – review & editing. SL: Conceptualization, Investigation, Supervision, Writing – review & editing. MS: Conceptualization, Funding acquisition, Investigation, Methodology, Project administration, Supervision, Writing – review & editing.



Funding

The authors declare financial support was received for the research, authorship, and/or publication of this article. This research was funded by the Ministry of Economy and Competitiveness (code PSI2015-64933-R) and the Spanish Ministry of Innovation and Science, MCIN/EI/10.13039/501100011033 (code PID2020-119993RB-100).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fspor.2024.1437974/full#supplementary-material



References

1. Biswas A, Oh P, Faulkner GE, Bajaj RR, Silver MA, Mitchell MS, et al. Sedentary time and its association with risk for disease incidence, mortality, and hospitalization in adults a systematic review and meta-analysis. Ann Intern Med. (2015) 162(2):123–32. doi: 10.7326/M14-1651

2. López-Valenciano A, Mayo X, Liguori G, Copeland RJ, Lamb M, Jimenez A. Changes in sedentary behaviour in European Union adults between 2002 and 2017. BMC Public Health. (2020) 20(1):1–10. doi: 10.1186/s12889-020-09293-1

3. Chastin SFM, De Craemer M, De Cocker K, Powell L, Van Cauwenberg J, Dall P, et al. How does light-intensity physical activity associate with adult cardiometabolic health and mortality? Systematic review with meta-analysis of experimental and observational studies. Br J Sports Med. (2019) 53:370–76. doi: 10.1136/bjsports-2017-097563

4. Ekelund U, Steene-Johannessen J, Brown WJ, Fagerland MW, Owen N, Powell KE, et al. Does physical activity attenuate, or even eliminate, the detrimental association of sitting time with mortality? A harmonised meta-analysis of data from more than 1 million men and women. Lancet. (2016) 388(10051):1302–10. doi: 10.1016/S0140-6736(16)30370-1

5. Cavill N, Kahlmeier S, Racioppi F. Physical Activity and Health in Europe: Evidence for Action. Genova: Health Organization Regional Office for Europe (2006). Available online at: www.euro.who.int.

6. EU Working Group Sport & Health. EU Physical Activity Guidelines Recommended Policy Actions in Support of Health-Enhancing Physical Activity. Brussels: EU Working Group Sport & Health (2008).

7. U.S. Department of Health and Human Services. 2008 Physical Activity Guidelines for Americans. President’s Council on Sports, Fitness & Nutrition (2008). Available online at: www.health.gov/paguidelines (Accessed February 06, 2021).

8. Lawton R, Conner M, McEachan R. Desire or reason: predicting health behaviors from affective and cognitive attitudes. Health Psychol. (2009) 28(1):56–65. doi: 10.1037/a0013424

9. Van Cappellen P, Rice EL, Catalino LI, Fredrickson BL. Positive affective processes underlie positive health behaviour change. Psychol Health. (2018) 33(1):77–97. doi: 10.1080/08870446.2017.1320798

10. Berridge KC. The debate over dopamine’s role in reward: the case for incentive salience. Psychopharmacology. (2007) 191:391–431. doi: 10.1007/s00213-006-0578-x

11. Smith KS, Berridge KC, Aldridge JW. Disentangling pleasure from incentive salience and learning signals in brain reward circuitry. Proc Natl Acad Sci U S A. (2011) 108(27):255–64. doi: 10.1073/pnas.1101920108

12. Fredrickson BL. What good are positive emotions? Rev Gen Psychol. (1998) 2(3):300–19. doi: 10.1037/1089-2680.2.3.300

13. Fredrickson BL. The role of positive emotions in positive psychology: the broaden-and-build theory of positive emotions. Am Psychol. (2001) 56(3):218–26. doi: 10.1037/0003-066X.56.3.218

14. Fredrickson BL. “Positive emotions broaden and build”. In: Devine P, Plant A, editors. Advances in Experimental Social Psychology. Amsterdam: Academic Press Inc. (2013). Vol. 47. p. 1–53. doi: 10.1016/B978-0-12-407236-7.00001-2

15. Vázquez C, Hervás G, Rahona JJ, Gómez D. Bienestar psicológico y salud: aportaciones desde la psicología positiva. Anuario Psicol Clín La Salud. (2009) 5(1):15–28.

16. Bandura A. Social Learning Theory. New York: General Learning Press (1971).

17. Catalino LI, Algoe SB, Fredrickson BL. Prioritizing positivity: an effective approach to pursuing happiness? Emotion. (2014) 14(6):1155–61. doi: 10.1037/a0038029

18. Schaufeli WB, Shimazu A, Hakanen J, Salanova M, De Witte H. An ultra-short measure for work engagement the UWES-3 validation across five countries. Eur J Psychol Assess. (2019) 35:577–91. doi: 10.1027/1015-5759/a000430

19. Kunin T. The construction of a new type of attitude measure. Pers Psychol. (1955) 8(1):65–77. doi: 10.1111/j.1744-6570.1955.tb01189.x

20. Fernández-Castro J, Martínez-Zaragoza F, Rovira T, Edo S, Solanes-Puchol A, Martín-del-Río B, et al. How does emotional exhaustion influence work stress? Relationships between stressor appraisals, hedonic tone, and fatigue in nurses’ daily tasks: a longitudinal cohort study. Int J Nurs Stud. (2017) 75:43–50. doi: 10.1016/j.ijnurstu.2017.07.002

21. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral research: a critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879

22. Hayes AF. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach. New York: Guilford Publications (2017). Available online at: https://books.google.es/books?hl=ca&lr=&id=8ZM6DwAAQBAJ&oi=fnd&pg=PP1&dq=serial+mediation+hayes&ots=21BcoO_dZE&sig=EDX8fRV l3FWtrv39fbJ41qxsCwo#v=onepage&q=serialmediation hayes&f=false (Accessed October 14, 2021).

23. Nunnally JC, Bernstein IH. The assessment of reliability. In: Psychometric Theory. New York, NY: McGraw-Hill (1994). Vol. 47. p. 248–92.

24. Nagy MS. Using a single-item approach to measure facet job satisfaction. J Occup Organ Psychol. (2002) 75(1):77–86. doi: 10.1348/096317902167658

25. Gaskin J. CFA—Gaskination’s StatWiki (2021). Available online at: http://statwiki.gaskination.com/index.php?title=CFA#Common_Method_Bias_(CMB) (Accessed April 20, 2022).

26. Podsakoff PM, MacKenzie SB, Podsakoff NP. Sources of method bias in social science research and recommendations on how to control it. Annu Rev Psychol. (2012) 63(1):539–69. doi: 10.1146/annurev-psych-120710-100452

27. Rasbash JR, Browne WJ, Healy BC, Charlton CMJ. The MLwiN Software Package. London: University of Bristol (2000). Available online at: https://research-information.bris.ac.uk/en/publications/the-mlwin-software-package (Accessed October 14, 2021).

28. Ohly S, Sonnentag S, Niessen C, Zapf D. Diary studies in organizational research: an introduction and some practical recommendations. J Pers Psychol. (2010) 9(2):79–93. doi: 10.1027/1866-5888/a000009

29. Raza L, Arzeen S, Zeb H. Weekday and weekend effect on mood of university students. J Law Soc. (2012) 42(59):60.

30. Egloff B, Tausch A, Kohlmann CW, Krohne HW. Relationships between time of day, day of the week, and positive mood: exploring the role of the mood measure. Motiv Emot. (1995) 19(2):99–110. doi: 10.1007/BF02250565

31. Martín M, Barripedro MI, Martínez Del Castillo J, Jiménez-Beatty JE, Rivero-Herráiz A, Martín Rodriguez M. Gender differences in the habits of physical activity of the adult population in the community of Madrid. Int J Sport Sci. (2014) 10:319–35. doi: 10.5232/ricyde2014.03803

32. Diotaiuti P, Valente G, Mancone S, Corrado S, Bellizzi F, Falese L, et al. Effects of cognitive appraisals on perceived self-efficacy and distress during the COVID-19 lockdown: an empirical analysis based on structural equation modeling. Int J Environ Res Public Health. (2023) 20(7):5294. doi: 10.3390/IJERPH20075294

33. Corbu A, Peláez Zuberbühler J, Salanova M. Positive psychology micro-coaching intervention: effects on psychological capital and goal-related self-efficacy. Front Psychol. (2021) 12:566293. doi: 10.3389/fpsyg.2021.566293

34. Schippers MC, Ziegler N. Life crafting as a way to find purpose and meaning in life. Front Psychol. (2019) 10:2778. doi: 10.3389/FPSYG.2019.02778/BIBTEX

35. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C, et al. Physical activity and public health. A recommendation from the centers for disease control and prevention and the American College of Sports Medicine. JAMA. (1995) 273(5):402–7. doi: 10.1001/JAMA.273.5.402

36. Lappalainen R, Saba A, Holm L, Mykkanen HM, Gibney MJ, Moles A. Difficulties in trying to eat healthier: descriptive analysis of perceived barriers for healthy eating. Eur J Clin Nutr. (1997) 51(Suppl 2):36–40. PMID: 9222722.

37. Giles-Corti B, Donovan RJ. Socioeconomic status differences in recreational physical activity levels and real and perceived access to a supportive physical environment. Prev Med. (2002) 35(6):601–11. doi: 10.1006/PMED.2002.1115

38. Olano HA, Kachan D, Tannenbaum SL, Mehta A, Annane D, Lee DJ. Engagement in mindfulness practices by U.S. adults: sociodemographic barriers. J Altern Complement Med. (2015) 21(2):100–2. doi: 10.1089/ACM.2014.0269







OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		How physical exercise with others and prioritizing positivity contribute to (work) wellbeing: a cross-sectional and diary multilevel study

		1 Introduction



		2 Study 1



		2.1 Materials and methods: study 1



		2.1.1 Participants and protocols



		2.1.2 Measures



		2.1.3 Data analysis











		2.2 Study 1 results



		2.2.1 Descriptive analyses and Harman's test



		2.2.2 Structural equation models



















		3 Study 3



		3.1 Materials and methods: study 2



		3.1.1 Participants and protocols



		3.1.2 Measures



		3.1.3 Data analysis











		3.2 Study 2 results











		4 Discussion



		4.1 Theoretical and practical implications



		4.2 Study limitations and future research











		5 Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers Sports and Active Living

How physical exercise with
others and prioritizing positivity
contribute to (work) wellbeing:

a cross-sectional and diary

multilevel study





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Sports and Active Living





