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The aim of this study was to replicate the results of a lengthening effect caused by physical activity already observed in duration length judgment, using the time passage judgment measure, while exploring the effects of passion types (obsessive vs. harmonious) on time perception. A total of 378 ultra-trail runners responded to an online questionnaire in which the type of passion and the passage of time (PoT) judgments associated with both an ultra-trail context and a non-trail daily context were collected. The results showed that participants systematically judged the time as being dilated in a situation of sports practice, thus extending the results obtained in interval duration judgment studies. This study also showed an influence of the type of passion: higher levels of harmonious passion were related to greater feelings of time dilation, while higher levels of obsessive passion were related to greater feelings of both time contraction and time dilation. Results are discussed in light of the two major factors that influence the PoT referenced in the literature, namely, attention and happiness level.

KEYWORDS
 time perception, passage of time, physical activity, ultra-trail, harmonious passion, obsessive passion


Time perception and physical activity

The terminology of “ultra-trail” is a trademark registered by the organizers of the Ultra-Trail du Mont-Blanc (UTMB), which is a very important athletic event consisting of seven different foot races that cross three countries, namely, France, Italy, and Switzerland. Ultra-trail is now commonly used generically to describe very long-distance trails, over 80 km (50 miles). Over the past years, we have witnessed a massification of the practice. According to the UTBM, 722 runners registered for their races in 2003 (Duquenne, 2021) compared to 32,000 in 2020 (L'Équipe, 2020). Therefore, this represents an increase of 4,332% participation in 17 years. One could, therefore, wonder what are the motivations of these more numerous individuals, immersing themselves for multiple hours in this physical activity, within an environment subject to hazards, climatic, topographical, and temporal constraints (Travert et al., 2019). But is the perception of time in a trail situation only comparable with the perception of time outside of practice? This study aims to answer this question within the field of the passage of time judgment (PoT) while investigating the influence of the type of passion that the participant has for ultra-trail on this measure.

When referring to time perception, this necessarily implies the existence of two distinct times, namely, (1) an objective and universal physical time, the flows of which are linear in a constant rate and (2) a subjective and psychological time, the flows of which can be modulated depending on the individuals. Although the brain measuring psychological time is a real-time processing system, it sometimes does not match the physical time measured by our time measurement tools. On a daily basis, our brain can deceive us depending on contexts, by underestimating or overestimating the physical time elapsed, thus allowing for the transformation of the same physical duration into a fraction of a second or an eternity, subjectively speaking. Researchers distinguish two main subjective time experiences, namely, interval length judgments and subjective PoT judgments, as they have been suggested to rely on different mechanisms (Droit-Volet and Wearden, 2016). Perception of interval length concerns the subjective evaluation of a certain duration, while subjective PoT relies on the perceived speed of the time course which is typically assessed via the first-person reports on the individual's own feelings on time passage (Wearden, 2005; Friedman and Jansse, 2010).

To the best of our knowledge, no study has investigated the topic of physical activity and time perception under the prism of subjective PoT judgments. Yet, several studies have been conducted on interval length judgments and systematically showed an overestimation of time (i.e., time is perceived as longer than it really is) as a function of the intensity of the exercise: the more intense, the further the dilation of time (for a review, refer to Behm and Carter, 2020). This higher arousal has also been detected for long durations (verified up to 5 min in Edwards and McCormick, 2017). It has been proposed that as the intensity of physical effort grows, sensory awareness increases due to a state of hyperarousal. This state would be caused by catecholamine, which is a hormone produced by the body during psychological or physical stress (Jansen et al., 1995; Goldstein, 2003). This effect of acute sensory awareness would also be maximized by the participant's suffering, preventing them from being able to remove their attention from the present moment (Edwards and Polman, 2013; Tamm et al., 2014, 2015). The fact that this effect was detected over long intervals allows us to predict that the participants should report a feeling of dilation of time in their judgments of the PoT. Indeed, an important study by Droit-Volet and Trahanias, 2017 demonstrated that length judgment associated with long durations (> 60 s) was highly correlated with PoT judgments. It is important to note that this positive correlation between length judgment and PoT judgment was only observed for durations longer than 60 s, while no relation was observed between the two abilities for shorter durations (Droit-Volet and Wearden, 2016). According to Droit-Volet and Trahanias (2017), this could be due to the fact that PoT and length judgment, when judging long durations, would involve memory reconstruction processes that rely on non-temporal information stored in the memory. In other words, it would rely on the amount of internal and external contextual changes experienced (Martinelli and Droit-Volet, 2022). This is well supported by the model proposed by Roseboom et al. that demonstrated, using an artificial neural network, that time perception might be accomplished, based on non-temporal perceptual classification processes (Roseboom et al., 2019). According to the model, the more there is non-temporal perceptual classification, the more time is perceived as long.

It is noteworthy that there could be another alternative. When individuals experience intense flow—flow being considered the expression of optimal psychological experience (Csikszentmihalyi and Csikzentmihaly, 1990)—they sometimes declare finding themselves in timelessness. In such situations, there is no experience of time dilation or contraction, since time no longer exists (Csikszentmihalyi, 1988). This is important because this phenomenon of flow during sports has been reported many times in the literature (for a systematic review, refer to Swann et al., 2012). Timelessness might happen under extreme situations, when the task is too difficult, or during highly intense emotions. This phenomenon has already been reported in deep states of meditation experience when performed by meditation experts (Droit-Volet and Dambrun, 2019), as well as in car accidents (Arstila, 2012) or near-death experiences (Martial et al., 2017). Thus, some runners might have difficulties answering questions about making PoT judgments paired with sports.



The dualistic model of passion

Passion can be defined as “A strong inclination toward a specific object, activity, concept or person that one loves (or at least strongly likes), highly values, invests time and energy in on a regular basis, and that is part of one's identity” (Vallerand and Verner-Filion, 2020; p 207). Over the past 15 years, Vallerand and his colleagues (Vallerand, 2001, 2008, 2010, 2015, 2019; Vallerand and Houlfort, 2003; Vallerand et al., 2003) developed the dualistic model of passion to fill the void in the psychological literature on this construct and to address the issues of the nature, determinants, and outcomes of passion. This dualistic view opposes obsessive passion with harmonious passion. Obsessive passion can clearly be illustrated by this citation of Marie-Henri Beyle: “Every true passion thinks only of itself” (Stendhal, 1830; p. 146) as it is characterized by the internal pressure/compulsion of individuals to practice an activity. The lack of control experienced by individuals over the activity leads them to be dependent on the activity (Vallerand and Houlfort, 2003). In the same way, as a person becomes dependent on an illicit substance, the activity takes more space in the individual's daily life and identity, which in turn generates conflicts between passion and other life areas. This in turn creates difficulties in turning away from the activity and generates persistence to engage in the passionate activity even when the circumstances surrounding activity engagement make it ill-advised or counterproductive. For example, people with an obsessive passion are more likely to engage in their activity when injured (Rip et al., 2006). Conversely, harmonious passion, as its name implies, is in harmony or balance with other life areas. This type of passion is much healthier as individuals have control over the activity and are able to regulate their engagements (e.g., stop the practice while injured). The use of this dualistic view in sports has been clearly documented and validated (for a review, refer to Vallerand and Verner-Filion, 2020).

Researchers showed that obsessive and harmonious passion are, respectively, negatively and positively linked to well-being (Vallerand et al., 2007). Indeed, the more an individual has an obsessive passion, the further they ruminate about their passionate activity while engaging in another activity, which, ultimately, would lead to lower levels of well-being (Carpentier et al., 2012). Interestingly, it has been recently demonstrated that negative feelings such as frustration cause slowing-down effects on the PoT (i.e., time passes slower) (Tipples, 2018). The negative feelings that would emerge in obsessive runners when they are not engaging in their obsessive passionate activity could, thus, create an experience of time slowing down. Conversely, it has been demonstrated that harmonious passion was a positive predictor of life satisfaction and subjective happiness, which could lead to greater levels of well-being (Yukhymenko-Lescroart, 2019). In the field of PoT, it has been clearly demonstrated that one's level of happiness has an effect on their awareness of the PoT. In numerous studies, participants systematically report that time flies when they are happy and that it drags on when they are sad (Droit-Volet and Wearden, 2015, 2016; Droit-Volet and Trahanias, 2017; Droit-Volet and Dambrun, 2019; Droit-Volet et al., 2021). In a recent study, researchers experimentally investigated PoT judgments in a laboratory and demonstrated that the valence associated with a stimulus has a critical effect on PoT. The speed of the PoT was judged to increase with the positive valence of the emotional stimuli, regardless of their presentation duration (Martinelli and Droit-Volet, 2022).

The aim of this study was thus 2-fold. First, we focused on the subjective sensation of the PoT that ultra-trail runners report experiencing in their sports practices and compare these sensations with those of daily life, outside of sports practice. Second, we analyzed how the type of passion that the participant has for ultra-trail impacts their temporal representations. Our hypotheses were, thus, as follows: (1) ultra-trail practice should lead to further feelings of temporal distortion and, more specifically, (2) temporal dilation of time compared to everyday life activities, outside of sports practice. We also expected that (3) higher feelings of dilated time would be associated with higher scores of obsessive passion and that (4) higher feelings of contracted time would be paired with higher scores of harmonious passion, independently of the activity.



Methods


Participants

The sample of this study was made up of 378 adult participants (M = 42.42, SD = 9.82, [18–89 years], 84 women), recruited online via an email sent to all the Ultra-Trail Mont Blanc (UTMB) subscribers. The participants were predominantly European (N = 351, 92.9%) of whom 237 were French. In addition, there were 11 (2.9%) North Americans and 2 (0.5%) South Americans, 7 (1.9%) Asians, 5 (1.3%) Oceanians, and 2 (0.5%) South Africans. All the participants had practiced ultra-trail running for at least 1 year (Mpractice = 13.78 years, SDpractice = 10.00 [1–62 years]), and their level of practice ranged from beginners to professionals as stated by the ITRA score which is reference ranking in trail running (Nunclassified = 135; Nclassified = 243, M = 519.85, SD = 88.11, [290; 790]). Participants provided informed consent prior to completing the experiment, which was in accordance with the 1964 Declaration of Helsinki.



Materials

The survey was conducted using the Qualtrics® electronic survey software, which recorded participants' responses and delivered the stimuli. The passion scale (Vallerand et al., 2003; Marsh et al., 2013) was used to measure the harmonious passion and the obsessive passion of athletes toward running. These two subscales are measured on a Likert-type scale ranging from 1 (Not agree at all) to 7 (Very strongly agree). There are six items measuring harmonious passion (i.e., This sport is in harmony with the other activities in my life, α = 0.76) and six items measuring obsessive passion (i.e., I have almost an obsessive feeling for this sport, α = 0.83). The harmonious and obsessive passion scores, therefore, consist of the addition of these six respective items. The scores can, therefore, range from 6 to 42. In addition, five questions about the PoT were asked on a 100-point self-evaluation scale ranging from 0 (not at all) to 100 (absolutely), both in the context of general life and ultra-trail practicing. In this set of PoT questions, two of them were related to feelings of time distortions (i.e., Time seems to be changing (either slowing down or speeding up); Time seems to flow differently than usual). Because the two items showed a satisfactory positive correlation (r = 0.67, p < 0.001), we averaged them to create a single item that we called “Feeling of time distortions.” The last three questions were related to overestimation and underestimation of time (i.e., I feel like time is going fast; I feel like the amount of elapsed time is short; I feel like time stands still). Yet, the 3 latter items did not show satisfactory internal consistency and, therefore, were treated separately (α = 0.57).



Procedure

Participants were first invited to answer demographic questions (gender and age), as well as questions related to their practice of ultra-trail (since when they practice, number of training sessions per week, ITRA score). It should be noted that we had no assumptions about these elements. These questions simply allowed us to appreciate the characteristics of our sample. The presentation ordering of the 3 questionnaires (e.g., the passion scale; feeling of PoT—for everyday life, outside of sports activities; feeling of PoT—ultra-trail running) were randomized across participants.




Results

Data were analyzed using SPSS version 26 (IBM SPSS, 2019). Table 1 shows the descriptive statistics associated with each of the experimental variables. A harmonious score was deleted from the database because it was detected as an outlier score (harmonious passion = 8). This deletion did not change the results but allowed us to run repeated measures ANOVAs while respecting the conditions related to these analyses. As illustrated by the table below, the values of skewness and kurtosis did not exceed the +2 to −2 range threshold (Kim, 2013; Van Zyl et al., 2021), indicating that the variables did not violate the assumptions of multivariate normality (normal distribution). Furthermore, all Mauchly's sphericity tests were non-significant (p > 0.05); the variances of the difference between all combinations of the within- and between-group factors were equal (i.e., to test for an increase in Type 1 error).


TABLE 1 Descriptive statistics.
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Feeling of time distortions

First, in order to analyze the general influence of the context independently of the type of passion, a repeated measures ANOVA was performed on the feeling of time distortion reported by participants, with the within-subject variable of context (everyday life vs. trail running). The ANOVA revealed a strong influence of the context, F(1,377) = 162.39, p < 0.001; η2p = 0.30; 1-β = 1.0, with higher time distortions reported in the trail-running context (M = 71.68, SD = 24.25) compared to an everyday life situation, outside of sports practices (M = 50.35, SD = 28.27).

The same model was performed by integrating the 2-passion type as co-variables. This time, the main effect of context was not significant, F(1,377) = 1.03, p = 0.31. However, there was a significant harmonious passion × context interaction effect, F(1,377) = 10.67, p = 0.001; η2p = 0.03; 1-β = 0.90, as well as an obsessive passion × context interaction effect, F(1,377) = 5.28, p = 0.02; η2p = 0.01; 1-β = 0.63. Additional regression analysis of the harmonious passion scores on the difference between everyday life (without physical activity) and trail-running feeling of time distortion revealed that the higher the harmonious score, the higher the temporal distortion felt by participants of everyday life (without physical activity) compared to trail-running context (t = −2.74, β = −0.14, SE = 0.41, p = 0.006). The regression performed with obsessive passion scores did not reach significance on its own (t = 1.40, β = 07, SE = 0.22, p = 0.16), but suggested that the effects detected in the ANOVA go in the opposite way, with higher obsessive scores being linked to a reduced distortion effect from everyday life activities to trail-running context. Interestingly, the ANOVA also revealed a main effect of obsessive passion, F(1,377) = 104.81, p < 0.001; η2p = 0.04; 1-β = 0.97. Indeed, a linear regression of obsessive scores on the mean felt temporal distortion revealed that the higher the scores of obsessive passion, the higher the feelings of temporal distortion, regardless of the context. The main effect of harmonious passion did not reach significance, F(1,377) = 1.11, p = 0.29. In sum, the distortions observed, which are more important in sports practice than in daily life situations, depend on the type of passion. The higher the score of harmonious passion, the greater the magnitude of the difference between the contexts. Conversely, the magnitude of the difference will decrease as the obsessive passion scores increase. Finally, the obsessive passion score directly predicts time distortion, independently of the context (e.g., the higher the obsessive passion score, the higher the subjective feeling of time distortion).



Overestimation and underestimation of time

Thus, we have focused on analyzing the temporal distortion reported by the participants, but we still do not know in which direction this distortion can be observed (e.g., contraction or dilation?). Although they did not show a sufficient correlation between them to be related, the two overestimation indices (e.g., (1) time goes fast and (2) the elapsed time is short) showed strictly similar results. As a consequence, we will only present the results obtained on one of them (“time goes fast” was randomly selected). An ANOVA was performed on this variable within the variable of context (everyday life vs. trail running). Once again, the ANOVA revealed a main effect of the context, F(1,377) = 5.07, p = 0.025; η2p = 0.01; 1-β = 0.61, with a subjective feeling of acceleration of time more marked in everyday life (M = 64.82, SD = 29.00) than in sports practice (M = 60.26, SD = 29.89).

These results are in line with the measurement of time underestimation (e.g., time stands still), since the ANOVA model attached to this variable also marks a powerful effect of context, F(1,377) = 194.37, p < 0.001; η2p = 0.34; 1-β = 1.0, with a subjective feeling of time deceleration, further marked in a trail-running context (M = 55.69, SD = 32.67) compared to an everyday life context without sports practices (M = 30.28, SD = 29.36).

Similar models were performed with the 2 types of passion as covariates (harmonious passion and obsessive passion). The repeated measures ANOVA performed on the overestimation index revealed a main effect of harmonious passion, F(1,377) = 4.37, p = 0.04; η2p = 0.01; 1-β = 0.55, as well as the main effect of obsessive passion, F(1,377) = 5.40, p = 0.02; η2p = 0.01; 1-β = 0.64. Additional regression analyses revealed that, for both harmonious (t = 3.0, β = 0.16, SE = 0.15, p = 0.002) and obsessive passion (t = −2.80, β = 0.14, SE = 0.27, p = 0.005), an increase in the passion score leads to feelings of greater overestimation of time, regardless of the context. Yet, the ANOVA does not show any main effect of context, nor any interaction effect (F < 2, ps > 0.05).

The ANOVA performed on the underestimation index also revealed the main effect of obsessive passion, F(1, 377) = 11.87, p = 0.001; η2p = 0.03; 1-β = 0.93. It is strange to note that, once again, the greater the obsessive passion, the greater the feeling of the time deceleration (t = 2.12, β = 0.11, SE = 0.26, p = 0.03; η2p = 0.01; 1-β = 0.55), as well as a context × obsessive passion interaction effect, F(1,377) = 4.28, p = 0.04; η2p = 0.01; 1-β = 0.54). Additional linear regression analysis of the type of passion on the difference between the sensation of time dilation from everyday life to trail-running context revealed that increasing passion led to increasing time dilation (t = −2.73, β = −0.14, SE = 0.44, p = 0.007; t = −2.76, β = −0.14, SE = 0.24, p = 0.006 for both harmonious and obsessive passion, respectively). In sum, subjects reported experiencing greater time dilation in a trail-running situation. This effect depends on the type of passion, which is more marked as the passion scores increase (either harmonious or obsessive). In addition, we found that an increase in passion scores leads participants to experience more temporal acceleration in their lives, regardless of the context. Incongruously, participants with a high obsessive passion score also do report a higher temporal contraction in their lives, regardless of the context.




Discussion

The aim of this study was to measure the feeling of the PoT of ultra-trail runners, both within the context of their sports and outside of this context, in a daily life situation. In addition, the objective was to relate these perceptions with the ultra-trail runners' type of passion (harmonious vs. obsessive). The results obtained confirm the first hypothesis according to which the participants would experience a dilation in perceived time in a sports situation, compared to an everyday life situation without physical activity. It also confirmed the second hypothesis stipulating that this distortion would be in favor of time dilation. Indeed, the participants systematically reported feelings of temporal distortions, as well as greater feelings of dilation of time in the context of the ultra-trail compared to the daily life situation. This study, therefore, extends the findings on the effects of physical activity on time perception already obtained in interval length judgments for both short and long durations (for a review, refer to Behm and Carter, 2020). According to PoT studies, the level of happiness felt and cognitive abilities are the two major factors that modulate awareness of time perception (Winkler et al., 2017). The effect of the level of happiness can hardly be conceived as responsible for this effect here, since happiness would have the effect of time contraction (Droit-Volet and Wearden, 2015, 2016; Droit-Volet and Trahanias, 2017; Droit-Volet, 2019; Droit-Volet et al., 2021). Since our results are directed in the opposite way, it would, therefore, be necessary to assume that the runners associate a negative feeling with their practices, which is why it is hard to conceive; otherwise, runners would most likely reduce their engagement in ultra-trails. The most probable hypothesis relates to the influence of attention. Based on previous research, the effect of overestimation in interval duration judgments as a function of the intensity of the exercise has been explained by the state of hyperarousal that physical activity generates and which increases sensory awareness. Although our study was not designed to demonstrate the nature of the effect, it is likely that this mechanism of higher awareness, highlighted by researchers, could be responsible for the effect. Arousal on its own could not predict the lengthening effect, as higher arousal, necessarily linked to physical activity, would have the effect of shortening time passage (Wearden et al., 2014; Droit-Volet and Wearden, 2015, 2016). Thus, the only explanatory variable remaining would be that of attention. A heightened state of awareness, as already put forward in previous studies, would be permitted by the state of hyperactivation generated by the high intensity of running, which ultimately would allow runners to process and store more information (internal and external) than usual during a given time. These increased amounts of information grasped result in the feeling that time is longer than it really is.

For the first time, our study demonstrated that the type of passion can have specific effects on time perception. This is an important result, and even more regarding PoT judgments, as very few studies showed that individual traits can be related to this measure (Martinelli et al., 2021). As hypothesized, higher scores of harmonious passion were related to a greater sensation of time contraction. This could easily be related to social studies showing that higher harmonious scores lead to higher levels of well-being (Carpentier et al., 2012; Moè, 2016). As well-being increases, the feeling of a PoT is accelerated (Droit-Volet and Wearden, 2015, 2016; Droit-Volet and Trahanias, 2017; Droit-Volet, 2019; Droit-Volet et al., 2021). Yet, our fourth hypothesis predicting that obsessive passion scores would be related to greater feelings of time dilation was only partially validated. Indeed, the more the participants had a high obsessive score, the more they reported both feelings of dilated and contracted time. The inconsistency of the results regarding the direction of this result on obsessive passion makes it difficult to explain these effects. Further studies, thus, need to be carried out in order to identify the mechanisms underlying these effects. However, we proposed three different possibilities that could explain our results.

The first explanation could be the lack of compartmentalization between the passionate activity and other activities. Daily non-sportive activities would thus be more permeable, or even non-existent for individuals with high obsessive passion scores, contrarily to high harmonious passion scores. This is also the reason put forward by researchers explaining why participants with an obsessive passion for their work are more likely to develop burnout symptoms (Vallerand et al., 2010). Thus, negative states of sadness or frustration could generate underestimation of time, as previously exposed in the literature (Tipples, 2018; Kent et al., 2019), but the passionate activity could penetrate each of the ancillary activities, thus being able to dilate time perception by a reviviscence phenomenon of the physical activity.

Another possibility would be that of heterogeneity within the delays of non-practice which would affect differently the PoT of the participants with high obsessive passion. If someone assumes that obsessive passion leads to negative feelings that slower the PoT judgment when the participant is not practicing the passion activity, which does not prevent them from being as happy as their harmonious passionate peers during the running practice (or related activity). As a consequence, the phenomenon that PoT is judged longer within individuals with high obsessive passion would only occur later than the practice and thus mainly depends on how long they can ruminate and be frustrated from not being able to practice their activity. It would be interesting to control the delay without practicing in a future study.

Finally, another alternative that could explain that obsessive passion scores predict feelings of speeding up and slowing down of the PoT would be that these individuals would experience timelessness. This explanation could thus help to understand why the participants with high obsessive passion appear as being lost in time. This hypothesis seems particularly relevant since it would also allow us to understand the lack of internal consistency between our measures (α = 0.57). Note that this lack of internal consistency could result from the participants' misunderstanding, but this seems hardly conceivable as similar results were found on the two constructs: “time goes fast” and “the elapsed time is short.” In contrast, the results question the use of the item “Time stands still” as it may be interpreted as something even beyond time dilation. Further experimental investigations are thus needed to better understand what lies behind the confusing sensations of PoT in participants with high obsessive passion scores.

Since our study is, to the best of our knowledge, the first to document the PoT judgment in sports, it would be appropriate to pursue the studies and to further analyze these effects. For example, it would be interesting to study the PoT judgment during the ultra-trail. Indeed, the PoT could oscillate from the beginning to the end of the race, which could, therefore, partly explain why some subjects report both dilations and underestimations of time in sports. Yet, as it stands, this would not explain why the effect would be more pronounced in participants with obsessive passion. Also, someone should analyze whether the duration since the last ultra-trail accentuates the feeling of time distortion. However, this would not explain the way the distortion (e.g., dilation of time judgments) was observed. Finally, it seems crucial to investigate the result suggesting that individuals with an obsessive passion appear to be lost in time and may experience timelessness, as it could reflect that obsessive passion has more intense emotional levels, which could constitute a factor of the vulnerability of health and well-being.

To conclude, this study extends the findings of the previously documented effects of sports practice on the perception of time using interval duration judgments. The results show a dilation of time in a situation of ultra-trail practice compared to a daily situation without physical practice. Paradoxically, accelerating, bustling, and running would, therefore, be a way of slowing down the perception of the PoT. Our study also demonstrated the influence of the type of passion on the perception of PoT. According to our results, participants with high harmonious passion scores showed higher sensations of time dilation, while participants with high obsessive passion scores showed higher sensations of both dilation and contraction of time. These results thus offer a new research avenue on the effect of the type of passion on time perceptions. This is an important perspective because, from a methodological point of view, these results imply taking the type of passion into account in future research.



Data availability statement

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



Ethics statement

Ethical review and approval was not required for the study on human participants in accordance with the Local Legislation and Institutional Requirements. The patients/participants provided their written informed consent to participate in this study.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Funding

The Laboratory eso UMR 6590 and the Ecole des Psychologues Praticiens funded the publication of this article.



Acknowledgments

The authors would like to thank the Ultra-Trail du Mont Blanc for their help in sending out the online questionnaires and the school of practicing psychologists (Ecole des Psychologues Praticiens, Paris, France) who helped us in financing this work.



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.



References

 Arstila, V. (2012). Time slows down during accidents. Front. Psychol. 3, 196. doi: 10.3389/fpsyg.2012.00196

 Behm, D. G., and Carter, T. B. (2020). Effect of exercise-related factors on the perception of time. Front. Physiol. 770. doi: 10.3389/fphys.2020.00770

 Carpentier, J., Mageau, G. A., and Valler, R. J. (2012). Ruminations and flow: Why do people with a more harmonious passion experience higher well-being? J. Happiness Stud. 13, 501–18. doi: 10.1007/s10902-011-9276-4


 Csikszentmihalyi, M. (1988). “The flow experience and its significance for human psychology,” in Optimal Experience: Psychological Studies of Flow in Consciousnes, eds M. Csikszentmihalyi and I. S. Csikszentmihalyi (Cambridge University Press), 15–35.


 Csikszentmihalyi, M., and Csikzentmihaly, M. (1990). Flow: The Psychology of Optimal Experience, Vol. 1990. New York, NY: Harper & Row.


 Droit-Volet, S. (2019). The temporal dynamic of emotional effect on judgments of durations. in The Illusions of Time: Philosophical and Psychological Essays on Timing and Time Perception, eds V. Arstila, A. Bardon, S. Power and A. Vatakis (Palgrave Macmillan: Springer Nature Switzeland A, 103–25.

 Droit-Volet, S., and Dambrun, M. (2019). Awareness of the passage of time and self-consciousness: What do meditators report? Psy. Ch J. 8, 51–65. doi: 10.1002/pchj.270

 Droit-Volet, S., Martinelli, N., Dambrun, M., and Vallet, G. T. (2021). The retrospective and present judgment of the passage of time in the elderly. Timing Percept. 9, 335–52. doi: 10.1163/22134468-bja10031

 Droit-Volet, S., and Trahanias, P. (2017). Passage of time judgments in everyday life are not related to duration judgments except for long durations of several minutes. Acta. Psychol. 73, 116–21. doi: 10.1016/j.actpsy.2016.12.010

 Droit-Volet, S.. (2016). Passage of time judgments are not duration judgments: evidence from a study using experience sampling methodology. Front. Psychol. 7, 176. doi: 10.3389/fpsyg.2016.00176

 Droit-Volet, S., and Wearden, J. H. (2015). Experience sampling methodology reveals similarities in the experience of passage of time in young and elderly adults. Acta. Psychol. 156, 77–82. doi: 10.1016/j.actpsy.2015.01.006

 Duquenne, A. (2021). La naissance du mythe. Nature Trail 44, 94–95.


 Edwards, A., and McCormick, A. (2017). Time perception, pacing and exercise intensity: maximal exercise distorts the perception of time. Physiol. Behav. 180, 98–102. doi: 10.1016/j.physbeh.2017.08.009

 Edwards, A. M., and Ploman, R. C. (2013). Pacing and awareness: brain regulation of physical activity. Sports Med. 43, 1057–64. doi: 10.1007/s40279-013-0091-4

 Friedman, W. J., and Jansse, S. M. (2010). Aging and the speed of time. Acta Psychol. 134, 130–141. doi: 10.1016/j.actpsy.2010.01.004

 Goldstein, D. S. (2003). Catecholamines and stress. Endocr. Regul. 37, 69–80. Retrieved from: https://www.sav.sk/journals/endo/full/2003/2003_02b.pdf


 IBM SPSS. (2019). IBM SPSS software Version 26. IBM Press. doi: 10.4135/9781483385655.n2


 Jansen, A. S., Van Nguyen, X., Karpitskiy, V., Mettenleiter, T. C., and Loewy, A. D. (1995). Central command neurons of the sympathetic nervous system: basis of the fight-or-flight response. Science 270, 644–50. doi: 10.1126/science.270.5236.644

 Kent, L., Van Doorn, G., and Klein, B. (2019). Time dilation and acceleration in depression. Acta Psychol. 194, 77–86. doi: 10.1016/j.actpsy.2019.02.003

 Kim, H. Y. (2013). Statistical notes for clinical researchers: assessing normal distribution (2) using skewness and kurtosis. Restor. Dentis. Endodon. 38, 52–4. doi: 10.5395/rde.2013.38.1.52

 L'Équipe. (2020). UTMB 2020: Record du nombre de demandes d'inscriptions, 111 Nationalités au depart. Available online at: https://www.lequipe.fr/Adrenaline/Ultra-trail/Actualites/Utmb-2020-record-du-nombre-de-demandes-d-inscriptions-111-nationalites-au-depart/1098615 (accessed December 15, 2022).


 Marsh, H. W., Vallerand, R. J., Lafrenière, M. A. K., Parker, P., Morin, A. J., Carbonneau, N., et al. (2013). Passion: Does one scale fit all? Construct validity of two-factor passion scale and psychometric invariance over different activities and languages. Psychological Assess. 25, 796–809. doi: 10.1037/a0032573

 Martial, C., Cassol, H., Antonopoulos, G., Charlier, T., Heros, J., Donneau, A., et al. (2017). Temporality of features in near-death experience narratives. Front. Hum. Neurosci. 11, 311. doi: 10.3389/fnhum.2017.00311

 Martinelli, N., and Droit-Volet, S. (2022). What factors underlie our experience of the passage of time? Theoretical consequences. Psychol. Res. 86, 522–30. doi: 10.1007/s00426-021-01486-6

 Martinelli, N., Gil, S., Belletier, C., Chevalère, J., Dezecache, G., Huguet, P., et al. (2021). Time and emotion during lockdown and the Covid-19 epidemic: Determinants of our experience of time? Front. Psychol. 11:616169. doi: 10.3389/fpsyg.2020.616169

 Moè, A. (2016). Harmonious passion and its relationship with teacher well-being. Teach. Teach. Educ. 59, 431–437. doi: 10.1016/j.tate.2016.07.017

 Rip, B., Fortin, S., and Vallerand, R. (2006). The relationship between passion and injury in dance students. J. Dance, Med. Sci. 10, 14–20. Retrieved from: http://www.er.uqam.ca/nobel/r26710/LRCS/papers/145.pdf


 Roseboom, W., Fountas, Z., Nikiforou, K., Bhowmik, D., and Shanahan, M. (2019). Activity in perceptual classification networks as a basis for human subjective time perception. Nat. Commun. 10, 1–9. doi: 10.1038/s41467-018-08194-7

 Stendhal (1830). Le rouge et le noir. Paris: Levasseur.


 Swann, C., Keegan, R. J., and Piggott, D. (2012). A systematic review of the experience, occurrence, and controllability of flow states in elite sport. Psychol. Sport Exerc. 13, 807–19. doi: 10.1016/j.psychsport.2012.05.006


 Tamm, M., Jakobson, A., Havik, M., Timpmann, S., Burk, A., Oopik, V., et al. (2014). The compression of perceived time in a hot environment depends on physiological and psychological factors. Q. J Exp. Psychol. 67, 197–201. doi: 10.1080/17470218.2013.804849

 Tamm, M., Jakobson, A., Havik, M., Timpmann, S., Burk, A., Oopik, V., et al. (2015). Effects of heat acclimation on time perception. Int. J. Psychophysiol. 95, 261–9. doi: 10.1016/j.ijpsycho.2014.11.004

 Tipples, J. (2018). Increased frustration predicts the experience of time slowing-down: evidence from an experience sampling study. Tim. Time Percept 6, 220–230. doi: 10.1163/22134468-20181134


 Travert, M., Hanula, G., and Griffet, J. (2019). Un sport sur mesure: l'ultra-trail. Soc. Leisure 42, 165–81. doi: 10.1080/07053436.2019.1583425


 Vallerand, R. J. (2001). Passion and optimal functioning in society: a eudaimonic perspective. in The Best Within us: Positive Psychology Perspectives on Eudaimonia, ed A. S. Waterman (Washington, DC: American Psychological Association), 183–206.


 Vallerand, R. J. (2008). On the psychology of passion: In search of what makes people's lives most worth living. Can. Psychol 49, 1–13. doi: 10.1037/0708-5591.49.1.1


 Vallerand, R. J. (2010). On passion for life activities: the dualistic model of passion. In Advances in experimental social psychology, ed M. P. Zanna. (New York, NY: Academic Press), 97–193.


 Vallerand, R. J. (2015). The Psychology of Passion: A dualistic Model. New York, NY: Oxford University Press.


 Vallerand, R. J. (2019). Passion for Work: Theory, Research, and Applications. New York, NY: Oxford University Press


 Vallerand, R. J., Blanchard, C., Mageau, G. A., Koestner, R., Ratelle, C., Léonard, M., et al. (2003). Les passions de l'ame: on obsessive and harmonious passion. J. Pers. Soc. Psychol. 85, 756. doi: 10.1037/0022-3514.85.4.756

 Vallerand, R. J., and Houlfort, N. (2003). Passion at work. Emerg. Perspect. Values. Org. 6, 175–204.


 Vallerand, R. J., Paquet, Y., and Philippe, F. L. (2010). On the role of passion for work in burnout: a process model. J. Pers. 78, 289–312. doi: 10.1111/j.1467-6494.2009.00616.x

 Vallerand, R. J., Salvy, S. J., Mageau, G. A., Elliot, A. J., Denis, P., Grouzet, F. M. E., et al. (2007). On the role of passion in performance. J. Pers. 75, 505–34. doi: 10.1111/j.1467-6494.2007.00447.x

 Vallerand, R. J., and Verner-Filion, J. (2020). Theory and research in passion for sport and exercise. in Handbook of Sport Psychology (New York, NY: Oxford University Press), 206–229. doi: 10.1002/9781119568124.ch11

 Van Zyl, L. E., Arijs, D., Cole, M., Glińska-Newe,ś, A., Lara, C., Rothmann, S., et al. (2021). The strengths use scale: psychometric properties, longitudinal invariance and criterion validity. Front. Psychol. 12, 2135. doi: 10.3389/fpsyg.2021.676153

 Wearden, J., O'Donoghue, A., and Ogden, R. (2014). Subjective duration in the laboratory and the world outside. Subject. Time: Philos. Psychol. Neurosci. Temp. 4, 287. Retrieved from: https://www.researchgate.net/profile/Ruth-Ogden/publication/242654034_Subjective_duration_in_the_laboratory_and_the_world_outside_In_Subjective_time_The_philosophy_psychology_and_neuroscience_of_temporality/links/004635321621adbb07000000/Subjective-duration-in-the-laboratory-and-the-world-outside-In-Subjective-time-The-philosophy-psychology-and-neuroscience-of-temporality.pdf


 Wearden, J. H. (2005). The wrong tree: time perception and time experience in the elderly. Measur. Mind: Speed, Age Control, 137–58. doi: 10.1093/acprof:oso/9780198566427.003.0006

 Winkler, I., Fischer, K., Kliesow, K., Rudolph, T., and Thiel, C. (2017). Has it 18 really been that long? why time seems to speed up with age. Tim Time Percept. 5, 168–89. doi: 10.1163/22134468-00002088


 Yukhymenko-Lescroart, M. A. (2019). The relationship between faculty members' passion for work and well-being. J. Happiness Stud. 20, 863–81. doi: 10.1007/s10902-018-9977-z






OPS/xhtml/Nav.xhtml




Contents





		Cover



		How physical activity and passion color the passage of time: A response with ultra-trail runners



		Time perception and physical activity



		The dualistic model of passion



		Methods



		Participants



		Materials



		Procedure







		Results



		Feeling of time distortions



		Overestimation and underestimation of time







		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

How physical activity and
passion color the passage of
time: A response with ultra-trail
runners





OPS/images/fpsyg-13-934308-i001.gif





OPS/images/fpsyg-13-934308-t001.jpg
Skewness Kurtosis
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N represents the total number of observations (individuals); S.D. refers to Standards Deviation; [Min; Max] refers to the minimum and maximum data observed in our sample.









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





OPS/images/logo.jpg
& frontiers | Frontiers in Psychology





