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Introduction: Considering the relevance of the emotional state, it is necessary to understand how daily stimuli can modulate the emotions. Animated short films are common stimuli, but it is unknown how they can modulate the emotional state. The study aimed to evaluate: how participants’ emotional state changed after watching animated short films with positive or negative emotional valence in an online experiment; the relationship between participants’ baseline score on an Emotional Intensity Scale and their potential change in the main emotion after watching the films; and the association between the initial main emotion valence and the potential change in this emotion with participants’ sociodemographic information.

Methods: A sample of 2,269 participants recruited during COVID-19 pandemic were randomly assigned to either watch a negative or positive animated short film.

Results: The results showed that, after watching a film with negative valence, participants were in a more negative emotional state than at baseline and compared with those who watched the film with positive valence. Also, individuals who had a negative baseline emotion and maintained the same emotion after the film had presented higher baseline emotional state scores (more negative emotion) than those who changed their emotions. In addition, the individuals who kept the baseline emotion had an association with age, marital status, level of education and psychiatric disorders, use of medication, and emotional awareness, while the individuals who changed the baseline emotion had an association with age, gender, and following or not social distancing recommendations.

Conclusion: Baseline emotional state may influence the response to animated short films and sociodemographic characteristics are associated with the initial main emotion valence and its potential change in this emotion.
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Introduction

According to Adolphs and Andler (2018), one of the key aspects of emotions is persistence, which means that an emotion can last longer than its cause, having impacts on subsequent behavior, according to our emotional state. Considering the relevance of the emotional state, it is necessary to understand how daily stimuli can modulate the emotions. A common stimulus is the news. Recently, an online experiment evaluated the effects of news with a positive or negative content. Negative news worsened participants’ emotional state, while positive news improved it. These results were found both for the general population (Bazán et al., 2021b) and for healthcare professionals (Bazán et al., 2021a).

Similar results had been found previously by Chuang and Lin (2007) who found effects of news valence on the reported affective emotional state of participants who listened to news while “waiting” to start the experiment. Furthermore, they reported that the news valence could produce impacts on the ways in which individuals perceive and evaluate other’s emotions, indicating that an emotional state may change behavior and perception of others by new stimuli.

Lench et al. (2011) investigated how emotions influence different outcomes ranging from reaction time to prosocial behavior. The results indicated that a small number of core emotions, named discrete emotions, caused changes in cognition, judgment, behavior, and physiology. In addition, an individual current emotional state can be influenced by a new content with emotional valence.

Indeed, few studies revealed that the current emotional state can influence how individuals perceive new information with emotional valence and can create bias (Isen et al., 1978; Bower, 1991; Bouhuys et al., 1995; Schwarz and Clore, 2007; Huntsinger et al., 2010). For example, Bouhuys et al. (1995) examined the relationship between mood and emotional face expressions and concluded that participants of the study when feeling more depressed perceived more rejection/sadness in ambiguous faces (displaying less intensive emotions) and less invitation/happiness in clear faces. Hence, results show a depression-related negative bias in the perception of facial displays. However, aside from the effects that emotions may have on the perception of new stimuli, another aspect of the emotional dynamic is the possible relation between susceptibility to new stimuli and the prior emotional state. Currently, there is a gap in the literature regarding this relation between the emotional variation induced by a stimulus and the baseline emotional state. A theoretical construct has been proposed in which intense emotions could induce a refractory period, in which the person would be less affected by external stimuli that would tend to alter his or her emotional state (Ekman and Cordaro, 2011).

The pandemic offers a unique opportunity to carry out studies about emotions as the emotions of the individuals may be intensified, and their susceptibility to emotional stimuli could be altered. During the COVID-19 pandemic, social distancing measures have revealed significant impacts on emotions and wellbeing, both individually and collectively (Hossain et al., 2020). These impacts have increased significantly after issuance of homestay request and constant reporting of lethality rates (Xin et al., 2020). Furthermore, this isolation combined with the fear of infection, as well as the social and economic burden, harmed people’s mental health (Benke et al., 2020; Bareeqa et al., 2021). It is important to consider that difficulties in emotion regulation, such as stressful situations during the COVID-19-pandemic, can lead to changes in emotional stability and result in mental disorders (Sheppes et al., 2015).

As emotion-inducing stimuli, animated short films were reported with a relatively high degree of ecological validity to elicit emotions, mainly considering the fact that emotions are usually evoked by external dynamic visual and external auditory stimuli (Gross and Levenson, 1995). Using online presentation of such films offers an opportunity to evaluate a larger sample than previous studies during the pandemic. In this context, some participants with intense baseline emotional state may not change their emotions even after watching the animated short films. This could be altered by specific conditions during the pandemic, such as social distancing and work and study activities.

Furthermore, other variables might affect the emotional state and its variation, such as gender (Gabert-Quillen et al., 2015). Age has been suggested to have different effects on emotion perception, affective experience, and emotion regulation (Isaacowitz et al., 2017). The education level seems to be related to different amygdala activity during implicit emotional processing (Demenescu et al., 2014). Therefore, an exploratory analysis of these and other sociodemographic variables could be relevant for a better understanding of the emotional variation.

The present study aimed to evaluate: (1) how participants’ emotional state changes after watching the selected animated short films with positive or negative emotional valence (this is a preliminary step, to reproduce the previous literature and to confirm the selected stimulus were adequate); (2) the relationship between participants’ baseline score on an Emotional Intensity Scale and the potential change in their main emotion after watching animated short films with a positive or negative content; and (3) the association between their initial main emotion valence and the potential change in this emotion with participants’ sociodemographic information, as an exploratory analysis. To tackle these three goals, a randomized online experiment was conducted evaluating participants’ emotional state before and after watching animated short films with positive or negative emotional valence. It was hypothesized that the selected films would induce overall emotion changes according to their valences and that this emotional change would be influenced by the baseline emotion intensity, in a way that emotion change would be more related to the lower intensity of baseline emotions.



Materials and methods


Participants

Participants over 18 years old were recruited using digital networks and apps: WhatsApp, Facebook, and Instagram. This work was approved by our institutional ethics committee (CAAE: 37825120.3.0000.0071). Participants who completed all steps and questionnaires of the study were included in the sample.

The research was performed during the pandemic for about 2 weeks between October and November 2020 using the REDCap online platform. The REDCap platform provided the complete setting of packed of materials used in the study: the films with positive and negative contents, the relaxation audio, and the assessments used. A link for the experiment was shared on social media, such as WhatsApp and Instagram. The single link provided access to the REDCap survey, in which participants were instructed to go through the complete experiment. Each step of the experiment was presented on a different page, and all pages were presented in sequence, in a way that participants had to complete all the pages in a single participation (there was no option to continue later). They had to click at the end of each page to go to the next. Experiments conditions were presented one after the other. Only participants who went through all the films and questionnaires were included in the study.



Experimental design

The short animated films were selected on youtube.com. The videos were selected for having similar duration, for mainly being related to different emotional valences, and for not having speech. They confirm if these films were adequate for the goals of this study, a pilot analysis was carried out among 13 researchers from the Neuroscience and Behavior Laboratory at Hospital Israelita Albert Einstein. Considering mainly the specific aims of this research, two videos with better emotional valence, positive or negative, were chosen. To evaluate the emotional modulation of short animated films, first, participants answered a questionnaire in order to evaluate their baseline emotional state (pre). Second, each individual was randomly assigned to groups that watched a short animated film with either positive or negative emotional valence, answering the same questionnaire right after the end of the film (post-film). The positive emotional content film was 2 min 28 s long (film: best inspiring animated short film volunteer your time), and the negative emotional content film was 2 min 43 s long (film: CGI animated short film: “Bruised” by Rok Won Hwang, Samantha Tu | CGMeetup). Third, participants received a relaxation intervention, and once again, they responded to the same questionnaire about their emotional state (post-relaxation).

Although the study has three phases, the post-relaxation phase was planned to reduce possible negative effects of the films (especially the negative ones). The relaxation was used to enable participants to leave the study in a good mood in case they were impacted by the negative film.



Questionnaire

All participants provided information about their sociodemographic profile and about their emotional awareness (Supplementary material 1). Participants were questioned about their daily activities (working or studying) during social distancing, as well as about preexisting psychiatric disorders and daily medication intake.

An emotional state scale developed for this study, was applied. The participants were asked about the intensity of either different emotions, in a self-report, using a 10-point Likert scale (0 = not at all; 10 = extremely): happiness/joy,peacefulness/calm, satisfaction, pleasure/motivation, sadness, anger, fear, and disgust/aversion. Participants were instructed to base their evaluation on how they were feeling at the exact moment of answering the questionnaire. In addition, participants were asked which of these emotions was their prevailing one at that moment and what they thought was the cause of such feeling.

In order to assess participants’ emotional state, the emotional intensity scores were summed, in a way that the higher the score (max. 80 points), the more negative the emotional state (positive items were inverted before summing with negative items). The positive items were happiness/joy, peacefulness/calm, satisfaction, and pleasure/motivation. The negative items were sadness, anger, fear, and disgust/aversion.

The emotional awareness is an important score to know whether the individuals perceive and comprehend their emotions. This score was generated by summing the points attributed to the four sentences: I am aware of my emotions/I pay attention to how I feel when I have an emotion/When I feel an emotion, I can recognize it/When I feel tension, I pay attention to the changes that take place in my body (max. 40 points/each question max. 10 points), with a higher score indicating higher emotional awareness.



Statistical analysis

Values of Cronbach’s alpha were calculated to evaluate the consistency of the questions regarding awareness of emotions and those assessing emotional state, using the data acquired before watching the animated short film. Then, to study the emotional state change after watching the films, the overall score from the emotional state scale was used as the dependent variable in a trimmed-means robust analysis of variance (ANOVA) (Mair and Wilcox, 2020), with the film group (positive and negative) and time (pre, post-film, and post-relaxation) as independent variables. This robust method is indicated for dealing with violations of normality and homoscedasticity (which were identified in the assumption check tests in section “Testing ANONA assumptions” of Supplementary material 2). As follow-up tests for the ANOVA, Wilcoxon rank-sum and signed-rank tests were used for pairwise comparisons, using the Bonferroni correction for multiple comparisons. To check whether following social distancing or working/studying during the pandemic could also affect the score from the emotional state scale, Kolmogorov–Smirnov tests were used in the pre-film data. In case of a significant effect, a proportion test would be used to check whether the variable was balanced across film groups.

Is the emotional state scale score at baseline different between participants who have or have not changed their emotional state after watching the film? To address this question, it was evaluated the relationship between the emotional score before watching the film and emotional change after the film with a two-way robust iterated re-weighted least squares (IWLS) ANOVA. Again, a robust method was chosen to deal with violations of normality assumption (section “Plots to check model assumptions” of Supplementary material 2).

The total score before the film was the dependent variable; this analysis had two independent variables, one indicating whether the volunteer had the same main emotion before and after the film (group Keep, for those who Keep; or group Change, for those who changed their emotions) and another indicating the valence of the main emotion before the film (positive or negative). The single-option questions about the prevailing emotion at each moment defined the Keep and Change groups, and even changes between emotions with the same valence were classified as Change. For example, we can have a change from anger to sadness even though both are in the negative valence. The main effects and their interaction were evaluated. We expect that the interaction is related to our second hypothesis in which participants who had high scores (intense negative emotion) and participants with lower scores (intense positive emotion) would be less likely to change their emotional state. The interaction would reflect that the emotional score depends on the combination of the emotional valence and whether participants may keep or change their emotions. For example, participants who keep their emotions would have higher scores if they had an initial negative valence or lower scores if they had an initial positive valence.

Furthermore, this analysis was repeated, with the addition of sociodemographic variables (gender, age, education level, marital status, use of medication, psychiatric disorder, currently working/studying, following social distancing recommendations, and the score of emotional awareness), to assure that they were not affecting the analysis.

As exploratory analysis to better describe and to identify possible sociodemographic associations with a potential emotional state change after the film, separate similar two-way models were calculated using each sociodemographic variable as the dependent variable. An analysis using the film group as the dependent variable was also performed. As in the previous analysis, the independent variables were the emotional variation (group Keep or group Change) from before to after watching the film, and the valence of the emotion before watching the film (positive or negative). As the sociodemographic variables were of different data types, appropriate two-way models were used for each variable type: trimmed-means robust ANOVA for continuous; ordinal logistic regression for ordinal; and multinomial logistic regression for nominal variables.

All analyses were carried out in the R software environment, with RStudio (RStudio Team, 2021) and the following packages: base (R Core Team, 2021), ggplot2 (Wickham, 2016), ggpubr (Kassambara, 2020), ggstance (Henry et al., 2020), grateful (Rodríguez-Sánchez and Hutchins, 2020), here (Müller, 2020), lemon (Edwards, 2020), lubridate (Grolemund and Wickham, 2011), MASS (Venables and Ripley, 2002), nnet (Venables and Ripley, 2002), plyr (Wickham, 2011), psych (Revelle, 2020), remotes (Hester et al., 2020), rstatix (Kassambara, 2021), scales (Wickham and Seidel, 2020), sjPlot (Lüdecke, 2021), table1 (Rich, 2020), tidyverse (Wickham et al., 2019), and WRS2 (Mair and Wilcox, 2020). P-values < 0.05 were considered as significant.




Results


Sample

An initial sample of 2,269 participants who started the online experiment underwent the application of the exclusion criteria (Figure 1).
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FIGURE 1
Study inclusion flowchart.


The final sample consisted of 1,095 Brazilian volunteers from 18 to 81 years old (mean age = 40.8 years). As presented in Table 1, most participants (85%) were women, were living in the state of São Paulo (Brazil, 75%), had monthly income above 3,135.00 Brazilian Reais (70%), were following social distancing recommendations (88%), and were either studying or working (85%). Regarding marital status, most participants were either married (46%) or single (37%). Diagnostic of psychiatric disorder was reported by almost a third of participants, and the most reported disorders were anxiety and depression. More than a fifth of the volunteers reported daily psychiatric medication intake (Table 1). Similar overall sociodemographic characteristics were observed in the excluded participants (Supplementary Table 1), although there might have been small differences, such as lower age groups (< 25 years), which represented 24% of the participants in the excluded sample and 17% in the analyzed sample.


TABLE 1    Sociodemographic characteristics.
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There were high values of Cronbach’s alpha, indicating consistency of the emotional awareness questions (raw alpha = 0.85) as well as of the emotion intensity questions (raw alpha = 0.88, section “Evaluation of consistency with Cronbanch’s alpha” of Supplementary material 2).

According to the Kolmogorov–Smirnov test, we did not find evidence for different score distributions between participants that reported following social distancing and those that did not (p = 0.494). Considering the participants that were working/studying during the pandemic, they scored differently than those that were not, before watching the films (working/studying = 28.1 ± 15.7; not working/studying = 31.8 ± 17.2; p = 0.0349). However, the proportion test indicated that the number of participants working/studying did not differ between film groups (positive film group = 83.7%; negative film group = 85.8%; p = 0.3934), suggesting this variable will not have a major impact in the comparison between groups.



Emotional state changes after watching films with positive or negative emotional valence

The trimmed-means robust ANOVA used to analyze the film and the relaxation effects on the emotional state revealed significant main effects of the film group, time, and a significant interaction effect [p < 0.001, Supplementary material 2 (Supplementary Table 4)]. We found no difference between groups before watching the films in the follow-up tests (mean ± standard deviation: negative = 28.389 ± 15.377; positive = 28.874 ± 16.647; corrected p = 1). After watching the film, the negative group presented higher emotional state scores than the positive group (negative = 33.604 ± 17.325; positive = 17.916 ± 14.824; corrected p < 0.001), and this difference was Keep post-relaxation (negative = 20.577 ± 12.286; positive = 16.945 ± 13.696; corrected p < 0.001), although the difference decreased post-relaxation (Figure 2). In each group, all differences were significant when comparing times (pre, post-film, and post-relaxation) (positive group post-film vs. post-relaxation corrected p = 0.002; all other corrected p < 0.001). The effect of the relaxation was smaller in the positive group, and the film effect seemed smaller in the negative group (Supplementary material 2).
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FIGURE 2
Total scores of the emotional state scale before the experiment (pre), after watching the animated short films (post-films), and after the relaxation (post-relaxation) in the positive (blue) and negative (red) short animated film groups. Dots to the left of each phase of the experiment represent scores of each participant at each experimental phase. Boxplots contain the median and first and third quantiles for each group at each experimental phase. Diamonds represent the mean scores of each group at each experimental phase, and error bars represent the standard deviation of the mean, and these are accompanied by kernel density estimates of the data distribution. The ANOVA revealed a significant main effect of the film group (p < 0.001), a main effect of time (p < 0.001), and a significant film group by time interaction (p < 0.001).




Association between participants’ baseline score on the emotional state scale and the possible change in their main emotion after watching films with a positive or negative content

The two-way robust iterated re-weighted least squares (IWLS) ANOVA used to estimate the pre-emotional score relation with the emotional change after the film showed significant effects of the emotional valence (p < 0.001) as well as of its interaction with emotional variation (p < 0.001), but the effect of emotional variation by itself did not reach significance [p = 0.071, Supplementary material 2 (Supplementary Table 11)]. The post hoc tests showed higher emotional state scale scores for participants with an initial negative compared with positive main emotion for both Keep and Change groups (Keep: negative valence = 45.224 ± 13.023; positive valence = 17.941 ± 9.449; Change: negative valence = 41.107 ± 12.297; positive valence = 18.993 ± 9.603; corrected p-values < 0.001). In addition, for participants who had a negative main emotion before watching the film, the Keep group had a higher emotional state scale score at baseline than the Change group (corrected p = 0.012). This effect was not significant for participants who had a positive main emotion (corrected p = 0.196). Similar effects of emotional valence and of the intervention were observed when including the sociodemographic variables in the model (Supplementary material 2).



Association between the initial main emotion valence and the potential change in this emotion with participants’ sociodemographic information

Table 2 presents clinical and sociodemographic variables for both Keep and Change groups and also according to their baseline main emotion (positive or negative). The Keep group comprises 31% of the sample.


TABLE 2    Sociodemographic analysis.
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Table 2 also presents the results of the statistical analyses, which evaluated the association of each sociodemographic variable with potential emotional variation (Keep and Change groups); the valence of the main emotion of the individual at baseline (negative or positive); and the interaction between variation and valence. Detailed results of the analysis model for each sociodemographic variable are presented in Supplementary material (section “The association between the initial main emotion valence and their potential change in this emotion with participants’ sociodemographic information” of Supplementary material 2).

Significant variation effects were found for age, gender, social distancing, and film group [Supplementary material 2 (Supplementary Table 27)]. Keep group participants were older than those from the Change group (Keep: 42.5 ± 13.5; Change: 40.0 ± 14.2). In addition, the Keep group had more participants from the negative film group (Keep: 54.1%; Change: 48.2%), had more men (Keep: 18.3%; Change: 13.1%), and had a lower percentage of participants following social distancing recommendations than the Change group (Keep: 84.6%; Change: 90.0%). A valence effect was observed for age, marital status, level of education, psychiatric disorders, use of psychiatric medication, and emotional awareness score [Supplementary material 2 (Supplementary Table 28)]. Participants with positive pre-film main emotion were on average older (positive: 42.7 ± 13.7; negative: 38.2 ± 14.1) and had stronger emotional awareness than the negative emotion group (positive: 31.7 ± 5.7; negative: 29.7 ± 7.7). Also, there were a higher number of married participants in the positive main emotion group compared with the negative main emotion group (positive: 49.8%; negative: 40.0%). The negative emotion group had a lower level of education than the positive emotion group and reported more frequently to have a psychiatric disorder (negative: 44.1%; positive: 30.0%) and be using psychiatric medication (negative: 25.5%; positive: 17.7%) (Table 2).

The interaction effect was significant for age, psychiatric medication intake, and film group. The age difference between positive and negative emotion participants was higher in the Keep group, as whose participants with positive valence were older on average. Also, positive Keep group participants seemed to use less psychiatric medication, while negative Change group participants were those more likely to use psychiatric medication (Table 2).

In addition, although most of the participants had changed their initial emotion (69.1%), of those who were in a negative valance emotion and changed their initial emotion, a higher proportion (56.7%) watched a positive valence film. Of those who were in a negative emotion and kept this initial emotion, a higher proportion (61.9%) watched a negative valence film. Among the participants who presented an initial positive emotion and kept it, the proportion of participants watching either positive or negative valence films was similar. A similar pattern was an observer of participants with an initial positive emotion in the Change group (Table 2).




Discussion

This study evaluated how animated short films with positive and negative contents affect the emotional state during the COVID-19 pandemic. The study evaluated (1) how participants’ emotional state changes after watching animated short films with positive or negative emotional valence; (2) the relationship between participants’ baseline score on an Emotional Intensity Scale and the potential change in their main emotion after watching animated short films with a positive or negative content; and (3) the association between the initial main emotion valence and the potential change in this emotion with participants’ sociodemographic information. To address these issues, we measured the emotional state of the participants in three moments: before watching the films with a positive or negative content, after watching them, and after practicing a relaxation. Overall, we found that animated short films were able to change participants’ emotional state in the direction of the valence of the film: positive films lead to an improved and negative films lead to a worsened emotional state. In addition, we found that participants that reported to be with a main negative emotion and did not change this emotion after watching the film had a more intense negative emotion than those who did change their main emotion after watching the film.

Watching a film with negative valence induces participants to be in a more negative emotional state than at baseline. These results are in line with previous studies of our research group using only audios reporting news with positive and negative contents (Bazán et al., 2021a,b). There is a variety of ways to elicit emotion; for example, Westermann et al. (1996) carried out many procedures using films, imagination strategies, storytelling, music, feedback, social interaction, posed facial expressions, and others. In this study, the film was the chosen method for eliciting emotions. It was taken into consideration in this study that watching audiovisual stimuli evokes real emotions; thus, it generates more ecological stimuli (Negrão et al., 2021). In psychology, an ecological stimulus is a measure of how test performance predicts behaviors in real-world settings. It is relevant to mention that the films used in the present study had audio sound; however; they were speechless, which suggests that the effects of the valence of the stimuli are not restricted to the audio speech form. Other studies on emotions have used different ways to elicit emotional responses in the laboratory: featured films (Gross, 2008), others with animated social media (Stark, 2018), or Graphical Interchange Format (GIF) (Yang et al., 2022).

In our study, some participants maintain their emotions even after watching the films (Keep group). Participants keep the same negative emotion from the beginning of the experiment were the ones with a higher (and thus more negative) score on the emotional state scale. These results are in line with previous studies showing that emotional control strategies are less successful when there is an intense negative emotion (Shafir et al., 2015). In addition, individuals under depression and anxiety tend to have an attention bias toward information with negative valence (Gasper and Clore, 2002; Paulus, 2007; Paulus and Angela, 2012). Finally, individuals under depression have shown a decreased processing of valuable positive information (Piazzagalli et al., 2008; Disner et al., 2011).

Negative events may trigger a maladaptive response such as rumination, which is immersing in a repetitive thought that leads to interpreting the event in a more negative way. It has been shown that rumination is a risk factor for psychopathology (Cohen et al., 2014). This rumination process can be in line with the theoretical construct of the refractory period for our emotional experience (Ekman and Cordaro, 2011). According to this construct, individuals under a stronger emotion could enter the refractory period, a state in which people are less affected by events that could modulate their current emotional state. The refractory period filters the information available, letting in only the information for which the emotional valence is compatible with the one being experienced (Kuppens et al., 2010). Therefore, a person in a refractory period is expected to be less prone to change their emotional state after receiving a stimulus with an opposite emotional value. Scientific evidence of this condition may be useful for a better understanding of aspects of social cognition and its implications in human interaction. In the scientific field, a practical implication may be the bias caused by this effect of emotion in an evaluation of psychological tests and should be controlled.

Complementary research on emotion inertia, that is, a stronger autoregressive slope of emotions, thus with lower wellbeing, indicated that higher emotion inertia for negative emotion stimuli means a longer period of emotion over time, but higher emotion inertia for positive emotions does not predict lower wellbeing as measured by depressive symptoms and life satisfaction. High emotional inertia, much like being stuck in a refractory period, makes it hard to switch the emotional experience even when the context has changed (Koval et al., 2016).

Considering the valence of participants’ main emotion at baseline, the present study showed that participants had higher Emotional Intensity Scale scores when under a negative emotion, but lower scores when under a positive emotion. This was expected, as the scale was built to present negative emotions as high scores and positive emotions as low scores. This result indicates that the scale is consistent with the single main emotion question. Our Emotional Intensity Scale scores were not validated in an independent study; however, we had an internal consistency of 0.88.

We also investigated the association between the initial main emotion valence and the potential change in this emotion (variation) with participants’ sociodemographic information. The interaction between valence and variation was significant for age and use of psychiatric medication, with the positive Keep group being older and having less participants who declared psychiatric medication intake. In accordance with the maturity perspective, people usually present a change in emotions from negative to positive as well as from active to passive or more serene, and this study reflects this expectation about participants’ emotions (Ross and Mirowsky, 2008). In addition, elders present higher mood stability, emotional control, emotional maturity through moderation, positive effect, lower responsiveness, and sensation seeking (Lawton et al., 1992). These findings are consistent with the hypothesized increase in self-regulatory capacity with age.

In general, positive valence was related to older age and to less declared use of psychiatric medication. Similarly, positive valence groups were associated with higher education levels, higher emotional awareness, being married, and less psychiatric disorders. Married people are usually healthier and live longer than those who live alone, including better mental health, less health problems, and faster recovery from diseases, especially in happy marriages (Dupre et al., 2009; Lawrence et al., 2019). Due to the COVID-19 pandemic, many communities-imposed quarantine measures to mitigate the spread of the coronavirus, leading to social isolation. In a study with 1,013 USA adults, they filled in UCLA Loneliness Scale-3 and Public Health Questionnaire (PHQ-9). Loneliness was elevated (43%) and was strongly associated with greater depression and suicidal ideation. Loneliness is a critical public health concern during a pandemic (Killgore et al., 2020).

The relaxation audio had a positive effect as both groups presented smaller scores after the relaxation, even when compared with the pre-film scores. Although this is a secondary result in the current study, it is important to highlight that in the current design, participants finished the experiment in a more positive state than when they started. This should be a concern when using stimulus which can induce negative emotions during the experiment. The main goal of including the relaxation audio was to reduce the possible negative effects of watching the negative valence film.

The preset study has some limitations. There was approximately 50% loss of the initial sample; it was probably due to the fact of being an online experiment, in which several aspects could have caused participants to start, but not complete the experiment. In a study about abandon rates in online surveys, they increase for that took more than 7–8 min to complete (Chudoba, 2022). This could be related to internet connection issues (broken connection during the experiment). Furthermore, some of the participants might have opened the link without having enough time to finish the experiment (out of curiosity), and some of the participants might have been interrupted during the experiment. Participants were mainly married Brazilian women aged between 35 and 40 years with the higher educational level (graduation/MBA/M.Sc.,/Ph.D). Although there could have been a bias due to attrition, the excluded participants presented similar sociodemographic characteristics. This study might have had different results if it had assessed a population with different sociodemographic characteristics. The negative film did not have as much effect as the positive film, given that more participants in the Keep group watched the negative film, and almost half of the positive Keep group watched a negative film compared with less than 40% of participants who kept a negative emotion after watching the positive film. Indeed, the negative film may not have a strong explicit content, and consequently, they might not have affected all the participants of this study to get them out of this basal emotional state. Furthermore, the participants’ perception of the film was not directly assessed, and participants could have interpreted or perceived the film in ways different from the expected positive or negative valences. It is also expected that the animation films engage more than one emotion. However, even with this difference, the groups were randomized in similar ways, minimizing the variation bias. Furthermore, this study did not use neutral films that did not contain emotional valence. Due to the lack of this control condition, it was not possible to measure to what extent the emotional state would have changed with a neutral valence movie.



Conclusion

With the aim of investigating the emotional state changes after watching animated short films with positive or negative emotional valence during the COVID-19 pandemic, the study results suggest that it is important to be aware of the emotional valence of animated short films, which may directly affect the emotional state.

After watching a film with negative valence, participants were in a more negative emotional state than at baseline and compared with those who watched the film with positive valence. These findings suggest that watching a film with negative valance can negatively affect the emotional state. Also, individuals who had a negative baseline emotion and maintained the same emotion after the film presented higher baseline emotional state scores (more negative state) than those who changed their emotions. It may show that individuals who kept the emotion may be associated with an initially stronger emotional state.



Data availability statement

The original contributions presented in this study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by the Ethics and Research Committee of Albert Einstein Hospital. The patients/participants provided their written informed consent to participate in this study.



Author contributions

EK, JN, PB, EE, and RA formulated the research questions, designed the study, and contributed and agreed to the final manuscript. PB and RA curated the data and analyzed the data and wrote the first draft. JN wrote the first draft. EK supervised the project. All authors revised the manuscript and approved the submitted version.



Acknowledgments

We thank the Instituto Israelita de Ensino e Pesquisa Albert Einstein for the financial support.



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/fpsyg.2022.1009429/full#supplementary-material



References

Adolphs, R., and Andler, D. (2018). Investigating emotions as functional states distinct from feelings. Emot. Rev. 10, 191–201. doi: 10.1177/1754073918765662

Bareeqa, S. B., Ahmed, S. I., Samar, S. S., Yasin, W., Zehra, S., Monese, G. M., et al. (2021). Prevalence of depression, anxiety and stress in china during COVID-19 pandemic: a systematic review with meta-analysis. Int. J. Psychiatry Med. 56, 210–227. doi: 10.1177/0091217420978005

Bazán, P. R., de Azevedo Neto, R. M., Lacerda, S. S., Ribeiro, M. W., Balardin, J. B., and Amaro, E. Jr., et al. (2021b). COVID-19 news valence effects on emotion and its modulation by a relaxation: a randomized online experiment during COVID-19 pandemic. Internet Interv. 26:100472. doi: 10.1016/j.invent.2021.100472

Bazán, P. R., de Azevedo Neto, R. M., Lacerda, S. S., Ribeiro, M. W., Balardin, J. B., and Amaro, E. Jr., et al. (2021a). Can news with positive or negative content affect and a relaxation relaxation improve the emotional state of health care professionals? A randomized online experiment during COVID-19 pandemic. Internet Interv. 26:100441. doi: 10.1016/j.invent.2021.100441

Benke, C., Autenrieth, L. K., Asselmann, E., and Pané-Farré, C. A. (2020). Lockdown, quarantine measures, and social distancing: associations with depression, anxiety and distress at the beginning of the COVID-19 pandemic among adults from Germany. Psychiatry Res. 293:113462. doi: 10.1016/j.psychres.2020.113462

Bouhuys, A. L., Bloem, G. M., and Groothuis, T. G. (1995). Induction of depressed and elated mood by music influences the perception of facial emotional expressions in healthy subjects. J. Affect. Disord. 33, 215–226. doi: 10.1016/0165-0327(94)00092-n

Bower, G. H. (1991). “Mood congruity of social judgments,” in Emotion and social judgments, ed. J. P. Forgas (Oxoford: Pergamon Press), 31–53. doi: 10.1080/09658211.2020.1756337

Chuang, S. C., and Lin, H. M. (2007). The effect of induced positive and negative emotion and openness-to-feeling in student’s consumer decision making. J. Bus. Psychol. 22, 65–78. doi: 10.1007/s10869-007-9049-6

Chudoba, B. (2022). How much time are respondents willing to spend on your survey? Available online at: https://www.surveymonkey.com/curiosity/survey_completion_times/?program=7013A000000mweBQAQ&utm_bu=CR&utm_campaign=71700000064157458&utm_adgroup=58700005704021376&utm_content=39700052007818772&utm_medium=cpc&utm_source=adwords&utm_term=p52007818772&utm_kxc (accessed November 5, 2022).

Cohen, N., Daches, S., Mor, N., and Henik, A. (2014). Inhibition of negative content—a shared process in rumination and reappraisal. Front. Psychol. 5:622. doi: 10.3389/fpsyg.2014.00622

Demenescu, L. R., Stan, A., Kortekaas, R., van der Wee, N. J., Veltman, D. J., and Aleman, A. (2014). On the connection between level of education and the neural circuitry of emotion perception. Front. Hum. Neurosci. 8:866. doi: 10.3389/fnhum.2014.00866

Disner, S. G., Beevers, C. G., Haigh, E. A., and Beck, A. T. (2011). Neural mechanisms of the cognitive model of depression. Nat. Rev. Neurosci. 12, 467–477. doi: 10.1038/nrn3027

Dupre, M. E., Beck, A. N., and Meadows, S. O. (2009). Marital trajectories and mortality among US adults. Am. J. Epidemiol. 170, 546–555. doi: 10.1093/aje/kwp194

Edwards, S. M. (2020). Lemon: freshing up your ‘Ggplot2’ plots. Available online at: https://CRAN.R-project.org/package=lemon (accessed February 26, 2021).

Ekman, P., and Cordaro, D. (2011). What is meant by calling emotions basic. Emot. Rev. 3, 364–370. doi: 10.1177/1754073911410740

Gabert-Quillen, C. A., Bartolini, E. E., Abravanel, B. T., and Sanislow, C. A. (2015). Ratings for emotion film clips. Behav. Res. Methods 47, 773–787. doi: 10.3758/s13428-014-0500-057

Gasper, K., and Clore, G. L. (2002). Attending to the big picture: mood and global versus local processing of visual information. Psychol. Sci. 13, 34–40. doi: 10.1111/1467-9280.00406

Grolemund, G., and Wickham, H. (2011). Dates and times made easy with lubridate. J. Stat. Softw. 40, 1–25. doi: 10.18637/jss.v040.i03

Gross, J. J. (2008). “Emotion regulation,” in Handbook of emotions, 3rd Edn, eds M. Lewis, J. M. Haviland-Jones, and L. Feldman Barrett (New York, NY: The Guilford Press), 497–513.

Gross, J. J., and Levenson, R. W. (1995). Emotion elicitation using films. Cogn. Emot. 9, 87–108. doi: 10.1080/02699939508408966

Henry, L., Wickham, H., and Chang, W. (2020). Ggstance: horizontal ‘Ggplot2’ components. Available online at: https://CRAN.R-project.org/package=ggstance (accessed February 26, 2021).

Hester, J., Csárdi, G., Wickham, H., Chang, W., Morgan, M., and Tenenbaum, D. (2020). Remotes: R package installation from remote repositories, including ‘GitHub’. Available online at: https://CRAN.R-project.org/package=remotes (accessed February 24, 2021).

Hossain, M. M., Sultana, A., and Purohit, N. (2020). Mental health outcomes of quarantine and isolation for infection prevention: a systematic umbrella review of the global evidence. Epidemiol. Health 42:e2020038. doi: 10.4178/epih.e2020038

Huntsinger, J. R., Clore, G. L., and Bar-Anan, Y. (2010). Mood and global–local focus: priming a local focus reverses the link between mood and global–local processing. Emotion 10, 722–726. doi: 10.1037/a0019356

Isaacowitz, D. M., Livingstone, K. M., and Castro, V. L. (2017). Aging and emotions: experience, regulation, and perception. Curr. Opin. Psychol. 17, 79–83. doi: 10.1016/j.copsyc.2017.06.013

Isen, A. M., Shalker, T. E., Clark, M., and Karp, L. (1978). Affect, accessibility of material in memory, and behavior: a cognitive loop? J. Pers. Soc. Psychol. 36, 1–12. doi: 10.1037/0022-3514.36.1.1

Kassambara, A. (2020). Ggpubr: ‘Ggplot2’ based publication ready plots. Available online at: https://CRAN.R-project.org/package=ggpubr (accessed February 26, 2021).

Kassambara, A. (2021). Rstatix: pipe-friendly framework for basic statistical tests. Available online at: https://CRAN.R-project.org/package=rstatix (accessed February 24, 2021).

Killgore, W. D., Cloonan, S. A., Taylor, E. C., and Dailey, N. S. (2020). Loneliness: a signature mental health concern in the era of COVID-19. Psychiatr. Res. 290:113117. doi: 10.1016/j.psychres.2020.113117

Koval, P., Sütterlin, S., and Kuppens, P. (2016). Emotional inertia is associated with lower well-being when controlling for differences in emotional context. Front. Psychol. 6:1997. doi: 10.3389/fpsyg.2015.01997

Kuppens, P., Allen, N. B., and Sheeber, L. B. (2010). Emotional inertia and psychological maladjustment. Psychol. Sci. 21, 984–991. doi: 10.1177/0956797610372634

Lawrence, E. M., Rogers, R. G., Zajacova, A., and Wadsworth, T. (2019). Marital happiness, marital status, health, and longevity. J. Happiness Stud. 20, 1539–1561.

Lawton, M. P., Kleban, M. H., Rajagopal, D., and Dean, J. (1992). Dimensions of affective experience in three age groups. Psychol. Aging 7, 171–184. doi: 10.1037//0882-7974.7.2.171

Lench, H. C., Flores, S. A., and Bench, S. W. (2011). Discrete emotions predict changes in cognition, judgment, experience, behavior, and physiology: a meta-analysis of experimental emotion elicitations. Psychol. Bull. 137, 834–855. doi: 10.1037/a0024244

Lüdecke, D. (2021). sjPlot: data visualization for statistics in social science. Available online at: https://CRAN.R-project.org/package=sjPlot (accessed February 24, 2021).

Mair, P., and Wilcox, R. (2020). Robust statistical methods in R using the WRS2 package. Behav. Res. 52, 464–488. doi: 10.3758/s13428-019-01246-w

Müller, K. (2020). Here: a simpler way to find your files. Available online at: https://CRAN.R-project.org/package=here (accessed February 24, 2021).

Negrão, J. G., Osorio, A. A. C., Siciliano, R. F., Lederman, V. R. G., Kozasa, E. H., D’Antino, M. E. F., et al. (2021). The child emotion facial expression set: a database for emotion recognition in children. Front. Psychol. 12:1352. doi: 10.3389/fpsyg.2021.666245

Paulus, M. P. (2007). Decision-making dysfunctions in psychiatry - altered homeostatic processing? Science 318, 602–606. doi: 10.1126/science.1142997

Paulus, M. P., and Angela, J. Y. (2012). Emotion and decision-making: affect-driven belief systems in anxiety and depression. Trends Cogn. Sci. 16, 476–483. doi: 10.1016/j.tics.2012.07.009

Piazzagalli, D. A., Losifescu, D., Hallett, L. A., Ratner, K. G., and Fava, M. (2008). Reduced hedonic capacity in major depressive disorder: evidence from a probabilistic reward task. J. Psychiatr. Res. 43, 76–87. doi: 10.1016/j.jpsychires.2008.03.001

R Core Team (2021). R: a language and environment for statistical computing. R foundation for statistical computing. Available online at: https://www.R-project.org/ (accessed February 24, 2021).

Revelle, W. (2020). Psych: procedures for psychological, psychometric, and personality research. Evanston, IL: Northwestern University.

Rich, B. (2020). Table1: tables of descriptive statistics in HTML. Available online at: https://CRAN.R-project.org/package=table1 (accessed February 24, 2021).

Rodríguez-Sánchez, F., and Hutchins, S. D. (2020). Grateful: facilitate citation of r packages. Available online at: https://github.com/Pakillo/grateful (accessed February 24, 2021).

Ross, C. E., and Mirowsky, J. (2008). Age and the balance of emotions. Soc. Sci. Med. 66, 2391–2400. doi: 10.1016/j.socscimed.2008.01.048

RStudio Team (2021). RStudio: Integrated development for R. Boston, MA: RStudio.

Schwarz, N., and Clore, G. L. (2007). “Feelings and phenomenal experiences,” in Social psychology: handbook of basic principles, eds A. E. Kruglanski and E. T. Higgins (New York, NY: The Guilford Press), 385–407.

Shafir, R., Schwartz, N., Blechert, J., and Sheppes, G. (2015). Emotional intensity influences pre-implementation and implementation of distraction and reappraisal. Soc. Cogn. Affect. Neurosci. 10, 1329–1337. doi: 10.1093/scan/nsv022

Sheppes, G., Suri, G., and Gross, J. J. (2015). Emotion regulation and psychopathology. Annu. Rev. Clin. Psychol. 11, 379–405. doi: 10.1146/annurev-clinpsy-032814-112739

Stark, L. (2018). Facial recognition, emotion and race in animated social media. First Monday 23, doi: 10.5210/fm.v23i9.9406

Venables, W. N., and Ripley, B. D. (2002). Modern applied statistics with s. fourth. Available online at: http://www.stats.ox.ac.uk/pub/MASS4/ (accessed February 24, 2021).

Westermann, R., Spies, K., Stahl, G., and Hesse, F. W. (1996). Relative effectiveness and validity of mood induction procedures: a meta-analysis. Eur. J. Soc. Psychol. 26, 557–580.

Wickham, H. (2011). The split-apply-combine strategy for data analysis. J. Stat. Softw. 40, 1–29. doi: 10.18637/jss.v040.i01

Wickham, H. (2016). Ggplot2: elegant graphics for data analysis. Available online at: https://ggplot2.tidyverse.org (accessed February 24, 2021).

Wickham, H., and Seidel, D. (2020). Scales: scale functions for visualization. Available online at: https://CRAN.R-project.org/package=scales (accessed February 24, 2021).

Wickham, H., Averick, M., Bryan, J., Chang, W., McGowan, L. D., François, R., et al. (2019). Welcome to the tidyverse. J. Open Source Softw. 4:1686. doi: 10.21105/joss.01686

Xin, M., Luo, S., She, R., Yu, Y., Li, L., Wang, S., et al. (2020). Negative cognitive and psychological correlates of mandatory quarantine during the initial COVID-19 outbreak in China. Am. Psychol. 75, 607–617. doi: 10.1037/amp0000692

Yang, Z., Zhang, Y., and Luo, J. (2022). Human-centered emotion recognition in animated gifs. Available online at: https://arxiv.org/abs/1904.12201 (accessed May 19, 2022).



OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Baseline emotional state influences on the response to animated short films: A randomized online experiment



		Introduction



		Materials and methods



		Participants



		Experimental design



		Questionnaire



		Statistical analysis







		Results



		Sample



		Emotional state changes after watching films with positive or negative emotional valence



		Association between participants’ baseline score on the emotional state scale and the possible change in their main emotion after watching films with a positive or negative content



		Association between the initial main emotion valence and the potential change in this emotion with participants’ sociodemographic information







		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		References

















OPS/images/fpsyg-13-1009429-g002.jpg
Score

801

60 -

40-

24

. Negative . Positive

Post relaxation





OPS/images/fpsyg-13-1009429-g001.jpg
56 Skipped
animation video

45 Did not
complete post-video
questionnaire

237 Skipped
pause audio

4 N
2269

Started the experiment

(clicked "Start" button in

informed consent page)

14 Were younger
than 18 years old

53 Did not give
informed consent

424

Excluded answers
298 Did not

complete pre-video
questionnaires

4 B
1845
Remaining answers
randomized into types of
animation video groups

59 Participants
from other
Countries

77 Skipped
animation video

926
Negative Video

919
Positive Video

40 Did not
complete post-video
questionnaire

378

Excluded answers

372

Excluded answers

221 Skipped
pause audio

15 Did not
complete post-pause
questionnaire

5 Spent more
than 30 minutes on

12 Did not
complete post-pause

4 questionnaire
548 547
Included in Included in 2 Spent more
Negative Video Positive Video than 30 minutes on
Analyses Analyses

1095
Total included in the
Analyses






OPS/images/fpsyg-13-1009429-t001.jpg
Total (N = 1,095)

Gender
Female 926 (84.6%)
Male 161 (14.7%)
Other 3(0.3%)
I would rather not answer 5 (0.5%)
Age (years)
Mean (SD) 40.8 (14.0)
Median (Min, Max) 41.0 (18.0, 81.0)
Age groups (years)
<25 182 (16.6%)
25-34 175 (16.0%)
35-44 302 (27.6%)
45-54 230 (21.0%)
55-64 156 (14.2%)
> 65 50 (4.6%)
Education
Lower secondary education (incomplete or complete) 5 (0.5%)
Higher secondary education (incomplete or complete) 124 (11.3%)
Undergraduate/bachelor (incomplete or complete) 404 (36.9%)
Graduate, MBA, M.Sc., Ph.D (incomplete or complete) 562 (51.3%)
Monthly income* (R$)
0.00-1,045.00 56 (5.1%)
1,045.01-3,135.00 194 (17.7%)
3,135.01-6,270.00 227 (20.7%)
6,270.01-9,405.00 123 (11.2%)
9,405.01-12,540.00 105 (9.6%)
12,540.01-15,675.00 73 (6.7%)
15,675.00 or more 200 (18.3%)
1 would rather not answer 117 (10.7%)
Marital status
Married 500 (45.7%)
Divorced 163 (14.9%)
I would rather not answer 8 (0.7%)
Single 403 (36.8%)
Widow/Widower 21 (1.9%)
Is currently working or studying
No 167 (15.3%)
Yes 928 (84.7%)
Is following social distancing recommendations
No 128 (11.7%)
Yes 967 (88.3%)
Psychiatric disorders
Anxiety 303 (27.7%)
Depression 171 (15.6%)
Bipolar disorder 15 (1.4%)
Other(s) 42 (3.8%)
None 714 (65.2%)
Uses psychiatric medication
No 865 (79.0%)
Yes 230 (21.0%)

Max, maximum; min, minimum; SD, standard deviation.
*Brazilian minimum wage at the time of questionnaire application: R$1,045.00.





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






OPS/images/fpsyg-13-1009429-t002.jpg
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Age 123
Mean (SD)
Median (Min, Max)
Gender**!
Female
Male
Other
I would rather not answer
Marital status'-2
Married
Divorced
I would rather not answer
Single
Widow/Widower
Level of education®?
Lower secondary education
Higher secondary education
Undergraduate/Bachelor
Graduate, MBA, M.Sc., Ph.D

Is following social distancing recommendations

No
Yes

Is currently working or studying**

No
Yes
Psychiatric disorders**-?
No
Yes
Uses psychiatric medication**%3
No
Yes
Emotional awareness*>>
Mean (SD)
Median (Min, Max)
Group**13
Negative film

Positive film

Group keep
Negative Positive
(n=134) (n=204)
38.3 (13.1) 452(13.2)
38.0 (18.0, 72.0) 46.0 (18.0, 74.0)
111 (82.8%) 163 (79.9%)
23 (17.2%) 39 (19.1%)
0 (0%) 1(0.5%)
0 (0%) 1(0.5%)
49 (36.6%) 100 (49.0%)
14 (10.4%) 37 (18.1%)
0 (0%) 1(0.5%)
67 (50.0%) 61 (29.9%)
4(3.0%) 5 (2.5%)
1(0.7%) 1(0.5%)
20 (14.9%) 17 (8.3%)
61 (45.5%) 69 (33.8%)
52 (38.8%) 117 (57.4%)
16 (11.9%) 36 (17.6%)
118 (88.1%) 168 (82.4%)
25 (18.7%) 30 (14.7%)
109 (81.3%) 174 (85.3%)
77 (57.5%) 160 (78.4%)
57 (42.5%) 44 (21.6%)
94 (70.1%) 179 (87.7%)
40 (29.9%) 25 (12.3%)
29.0 (8.92) 32.4(5.58)
31.0 (0, 40.0) 33.0 (11.0, 40.0)
83 (61.9%) 100 (49.0%)
51(38.1%) 104 (51.0%)

Group change
Negative Positive
(n=2328) (n=429)
382 (14.5) 41.4(13.7)

38.0 (18.0, 76.0)

284 (86.6%)
44 (13.4%)
0 (0%)

0 (0%)

136 (41.5%)
49 (14.9%)
4(1.2%)
131 (39.9%)
8 (2.4%)

0 (0%)
45 (13.7%)
127 (38.7%)
156 (47.6%)

32(9.8%)
296 (90.2%)

57 (17.4%)
271 (82.6%)

191 (58.2%)
137 (41.8%)

250 (76.2%)
78 (23.8%)

29.9 (7.10)
31.0 (1.00, 40.0)

142 (43.3%)
186 (56.7%)

41.0 (18.0, 81.0)

368 (85.8%)
55 (12.8%)
2(0.5%)
4(0.9%)

215 (50.1%)
63 (14.7%)
3(0.7%)
144 (33.6%)
4(0.9%)

3 (0.7%)
42 (9.8%)
147 (34.3%)
237 (55.2%)

44 (10.3%)
385 (89.7%)

55 (12.8%)
374 (87.2%)

306 (71.3%)
123 (28.7%)

342 (79.7%)
87 (20.3%)

31.4 (5.80)
32.0 (0, 40.0)

223 (52.0%)
206 (48.0%)

Max, maximum; min, minimum; SD, standard deviation.

*Trimmed-means robust ANOVA.
**Logistic regression.
TMultinomial logistic regression.
*Ordinal logistic regression.

! Significant effect of emotional variation.
2Significant effect of emotional valence.
3Significant interaction between variation and valence of emotion.
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