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Background: Greater vulnerability to negative emotions appears associated with the development and maintenance of eating disorders (EDs). A systematic review of psychophysiological studies using emotion-eliciting film clips reveals that there are no studies examining the effect of standardized validated film clips on psychophysiological response across a range of EDs.

Methods: Using standardized validated film clips without ED-specific content, the present study examined self-reported emotions and psychophysiological responses of women with Binge-Eating Disorder (BED; n = 57), Anorexia Nervosa (AN; n = 16), Bulimia Nervosa (BN; n = 34), and Healthy Controls (HCs; n = 26) at Baseline, during Neutral, Sad, Happy, and Fear-inducing film clips, and at Recovery.

Results: Throughout the protocol, the ED groups reported significantly greater sadness and anxiety than HCs. Additionally, the AN group reported more fear, the BED group more frustration, and the BED and BN groups more tension than HCs. Compared to HCs, the BED group reported stronger urges to binge throughout the protocol, whereas BN group reported stronger urges to binge relative to the HC group only at Baseline and Recovery. The BN and BED groups experienced decreased urges to binge during all film clips compared to Baseline. Respiratory Sinus Arrhythmia levels were significantly lower in the BED group compared to HCs and the BN group throughout the protocol.

Discussion: Standardized validated film clips can be used to elicit expected self-reported emotion and skin conductance responses in ED groups, although individuals with EDs compared HCs report greater negative emotions. Interestingly, film clips appeared to reduce urges to binge in binge-eating groups.
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INTRODUCTION

Multiple theories have pointed to negative affect as a trigger for engagement in disordered eating. In response to negative affect, models suggest that eating disorder behaviors, such as binge-eating or restriction, may serve as maladaptive emotion regulation strategies (Heatherton and Baumeister, 1991; Polivy et al., 1994; Hohlstein et al., 1998; Corstorphine, 2006; Haedt-Matt and Keel, 2011; Gross and Jazaieri, 2014). However, there are limitations in the research regarding our understanding of emotional processing in eating disorder (ED) samples. Most studies do not induce emotions in a way that has been is both experimentally manipulated and has high ecological validity. Past methods of inducing affect include the use of slides (e.g., Lazarus et al., 1962), hypnosis (e.g., Bower et al., 1983), interactions with confederates (e.g., Ax, 1953), and music (e.g., Sutherland et al., 1982). In order to address the limitations of past research methods, Gross and Levenson (1995) and other research teams (Schaefer et al., 2010) validated films clips designed to elicit discrete emotions in a time-efficient, dynamic, and ecologically valid manner.

Studies measuring facial expressions and self-reported emotions after film mood inductions show individuals with Anorexia Nervosa (AN) tend to have an inhibited emotional facial expression of both positive and negative emotions (Davies et al., 2016), despite reporting similar or more intense emotions (Davies et al., 2011, 2013; Rhind et al., 2014; Dapelo et al., 2015; Lang et al., 2016). Some evidence shows individuals with Bulimia Nervosa (BN) may experience blunted affect (Claes et al., 2012), whereas other studies found BN samples had similar emotional response to Healthy Controls (HCs; Dapelo et al., 2015). For individuals with Binge-eating Disorder (BED), there is evidence that negative emotions precede binges; however, there is lack of causal data to support binge-eating as a function of negative affect (Dingemans et al., 2017).

Emotions have a psychophysiological component (Barrett et al., 2007) and measures of heart rate indices and skin conductance (SC) can provide insight into this aspect of emotional response. Respiratory sinus arrhythmia (RSA), a measure of heart rate variability throughout the respiration cycle, is associated parasympathetic function, while skin conductance is related to sympathetic activity (Boucsein, 1992; Beauchaine and Thayer, 2015).

We conducted a systematic review of film mood induction studies that also assessed RSA and/or SC in samples with disordered eating, which yielded only three relevant studies. One study using a body-related clip mood induction found an increase in negative affect (i.e., sadness and anxiety), desire to binge, and SC fluctuations in a BED group but found no changes in the HC group (Svaldi et al., 2009). Another study showed abnormalities in parasympathetic activity in an AN group (restricting type) compared to HCs at baseline and in response to a negative film mood induction (Rommel et al., 2015). Finally, another study found individuals with BN experienced more negative emotions than restrained eaters or HCs after a negative film mood induction (Tuschen-Caffier and Vogele, 1999). Although restrained eaters showed greater skin conductance levels (SCL) than the BN and HC groups, these results were not replicated for other sympathetic measures, such as heart rate. See https://osf.io/8vxen/?view_only=73da0b3db29c47558f74133e8112f3a3 for systematic review details. To our knowledge, there is no study that measures self-reported and psychophysiological data using multiple film mood inductions (e.g., fear, sadness, or happiness) across ED groups in a single study.

The present study measures RSA, SC, and self-reported emotions at baseline, and after film clips validated to elicit either a neutral, sad, happy, or fearful emotional state, and a recovery period in women with AN, BED, and BN as well as HCs. We hypothesized when compared to HCs, (1) women with AN, BED, and BN would have more reported negative emotions, fewer positive emotions, and greater urges to binge (particularly the BED and BN groups) throughout the protocol, and especially after the sad and fear film clips. Understanding the specific emotions that trigger disordered eating behaviors may inform treatment. In addition, by measuring urges to binge, we can investigate the underexplored question on the causal relationship between urges to binge and emotion. In terms of psychophysiological findings, we predicted that (2) women with EDs would have lower average RSA compared to HCs. Finally, we expected to see (3) more skin conductance responses (SCRs) and greater tonic SCLs after each emotion-inducing film clips compared to the neutral film clip.



MATERIALS AND METHODS


Participants

The sample consisted of 57 women who met criteria for BED, 16 for AN, and 34 for BN and 26 HCs. Participants with EDs were recruited from EDs treatment studies at a university hospital, and HCs were recruited from the community using flyers and online postings. Prior to starting the study, all measures and procedures were approved by the Institutional Review Board, and participants provided informed consent. In an initial session, a Masters-level clinician administered the Eating Disorders Examination-16 (Fairburn et al., 2008) and the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders–IV-Text Revision [DSM-IV-TR; (American Psychiatric Association, 2000; First et al., 2002)]. The second session consisted of the experimental procedure. See Supplementary Material 1 for full Inclusion and Exclusion criteria.



Procedure

Participants were assessed prior to any treatment (see Table 1 for the procedure). At Baseline, self-reported emotions were first collected, followed by a 5-min “true” baseline, where participants were asked to “relax without focusing on anything in particular” while recording RSA and SC. Then, the four film clips were presented in random order across subjects. RSA and SC were assessed during each of the film clips. After each film clip, self-reported emotions were assessed, followed by psychophysiological recordings during a “Active” baseline where participants are asked to count the number of times a given color appears on the computer screen (called “Vanilla baseline” in Jennings et al., 1992). This task was designed to reduce return emotions to a neutral state in order to reduce carry-over effects from viewing previous film clip stimuli. During the Recovery period, self-reported emotions are assessed a final time, following by recordings at “active” baseline.


Table 1. Study procedure timeline.
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Film Clip Stimuli

Participants viewed four 3-min film clips on a computer screen in a randomized order to elicit either a positive emotion—happiness (“When Harry Met Sally”), sadness (“The Champ”), fear (“The Silence of the Lambs”), or a neutral mood (“Denali”). Clips were previously validated (Gross and Levenson, 1995). The film stimuli did not have an ED-specific content, such as topics related to food or body image.



Measures

The Eating Disorders Examination (EDE) Version 16.0 is a standardized semi-structured interview, measuring the frequency and severity of ED psychopathology (Fairburn et al., 2008). It has high internal consistency, inter-rater reliability, and test-retest reliability (Rizvi et al., 2000).

The Structured Clinical Interview for DSM–IV–TR (SCID) is a standardized semi-structured clinical interview used to assess psychological disorders with adequate inter-rater reliability (American Psychiatric Association, 2000; First et al., 2002).

Participants reported their current emotional states using a Visual Analog Scale [VAS; (Haines et al., 1995)] at: (1) Baseline, and after the (2) neutral film clip (termed Neutral clip), the (3) sadness-inducing film clip (Sad clip), (4) happiness-inducing film clip (Happy clip), and (5) fear-inducing film clip (Fear clip), and (6) completion of the task (i.e., Recovery). The VAS ranged from 0 to 100 and assessed frustration, anxiety, happiness, tension, fear, sadness, and “urges to binge,” with higher VAS scores indicating greater emotional intensity.



Psychophysiological Measures

We collected electrocardiogram data utilizing a modified Lead II configuration. We derived RSA by using a band pass filter on the electrocardiogram signal and spectral analysis to extract the high-frequency component (>0.15 Hz) of heart rate variability. We measured SC by using two electrodes placed on the palm of the non-dominant hand. Tonic SCL refers to level SC collected over each period, whereas SCRs refer to the number of responses per period.



Statistical Treatment

Preliminary analyses included an assessment of group differences in demographic and clinical characteristic variables performed using ANOVAs or Chi-square (χ2) for continuous and non-continuous variables, respectively. Post-hoc tests were conducted using simple contrasts for ANOVAs or adjusted residuals for Chi-square tests when significant group differences were found.

Repeated measures ANOVAs during six Conditions: Baseline, Neutral clip, Sad clip, Happy clip, Fear clip, and during Recovery, by four Group variables: BN, BED, AN, and HC were conducted. ANOVAs examined separately for self-reported anxiety, fear, frustration, sadness, tension, happiness, and urges to binge, as well as RSA, SCR, and SCL, resulting in 10 separate ANOVAs. A result was considered statistically significant if p < 0.05. SPSS Statistics 26 (IBM Corp. Released 2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp) was used. Post-hoc comparisons were corrected using a Bonferroni adjustment. The output of the results may be found in https://osf.io/8vxen/?view_only=73da0b3db29c47558f74133e8112f3a3.




RESULTS


Sample Description

There were no significant group differences on marital status or full-time employment/student status. The AN group relative to the other groups had more individuals who identified as mixed-race (p = 0.042). Individuals with BED were older than individuals with BN and HCs (p's < 0.001). The AN group and HCs were more likely to be low-income (i.e., annual income below $25,000; p's < 0.03) while the BED group was less likely to be low-income (p < 0.001). Older age and higher income were correlated (r=0.343; p < 0.001). Table 2 reports the sociodemographic group characteristics. Supplementary Table 2 shows a correlation matrix with the demographic variables.


Table 2. Sociodemographic and clinical characteristics of the sample.
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Overall, group differences in clinical characteristics aligned with diagnosis status (see Table 2). As expected, the BED group had the highest BMI, followed by the HC and the BN groups, while the AN group had the lowest BMI. All group differences for BMI were significant (p's < 0.001) except for the BN and HC group comparison. ED groups had greater ED psychopathology, as measured by the EDE subscales (p's < 0.001). Additionally, the BN group also scored higher than the BED group on the dietary restraint EDE subscale (p = 0.003). Mood disorders, anxiety disorders, medical comorbidities, and use of medical services were less frequently reported by the HC group (p's < 0.001). The BED and BN groups reported more mood disorders (p = 0.040 and 0.002, respectively); the AN group reported more anxiety disorders (p < 0.001). The BED group reported a higher rate of medication use (p = 0.024), while the BN group had more medical problems, such as high blood pressure and cholesterol (p = 0.005). Consistent with clinical presentation, the BED and BN groups higher rates of binging than the AN and HC groups (p's < 0.001). Finally, individuals with BN reported the highest frequency of vomiting episodes compared to all other groups (p's < 0.004), and individuals with AN reported more vomiting episodes than HCs (p = 0.040).



Main Analyses
 
Negative Self-Reported Emotions

See Table 3 for means and standard deviations of the negative emotion variables. There were significant main effects of Condition for anxiety [F(5, 97) = 37.52, p < 0.001, η2 = 0.279], fear [F(5, 97) = 52.90, p < 0.001, η2 = 0.353], frustration [F(5, 97) = 14.76, p < 0.001, η2 = 0.132], sadness [F(5, 97) = 68.06, p < 0.001, η2 = 0.412], and tension [F(5, 97) = 46.78, p < 0.001, η2 = 0.0.325]. Anxiety, fear, and tension were higher after the Fear clip, compared to all other clips (p's < 0.05). Sadness was rated the highest after the Sad clip compared to all other clips (p's < 0.001).


Table 3. Self-reported emotions, urge to binge, respiratory sinus arrhythmia, and skin conductance measures for groups at baseline, after each film clip, and during recovery.
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For self-reported anxiety [F(3, 97) =5.18, p = 0.002, η2 = 0.138], fear [F(3, 97) = 3.46, p = 0.019, η2 = 0.097], frustration [F(3, 97) =3.33, p = 0.023, η2 = 0.093], sadness [F(3, 97) = 4.46, p = 0.006, η2 = 0.121], and tension [F(3, 97) =3.61, p = 0.016, η2 = 0.101], there was also a main effect of Group. ED groups reported anxiety and sadness as more intense than HCs (p's < 0.05). Additionally, compared to HCs, the AN group reported more fear (p = 0.023), the BED group more frustration (p = 0.013), and the BED and BN groups more tension than HCs (p's < 0.05). There were no significant interaction effects.



Positive Emotion

For happiness, there was an effect of Condition [F(5, 97) = 80.82, p < 0.001, η2 = 0.455], where happiness had the highest ratings after the Happy clip compared to all conditions except the neutral clip (p's < 0.001). There was not a significant effect of Group or a Group by Condition interaction. See Table 3 for means and standard deviations for the happiness rating.



Urge to Binge

For urge to binge, there was a main effect of Condition [F(5, 97) = 11.25, p < 0.001, η2 = 0.104] and a main effect of Group [F(3, 97) = 9.89, p < 0.001, η2 = 0.234]; however, Group and Condition effects were qualified by an interaction between Group and Condition [F(15, 97) = 1.72, p = 0.043, η2 = 0.051]. Simple effects were significant for all Conditions between Groups (p's < 0.006). The BED group reported stronger urges to binge compared to: (1) the HC group during all of the Conditions (p's < 0.02) and (2) the BN group after the Sad film clip (p's = 0.037). Post-hoc tests showed that the BN group reported greater urges to binge than the HC group only at Baseline and Recovery but not after the film clips (p's < 0.04).

Simple effects examined for all Groups between Conditions showed that there were significant differences for the BN and BED groups (p's < 0.001). BN and BED groups experienced stronger urges to binge at Baseline compared to all film conditions (p's < 0.005). In the BED group, urges to binge were stronger (1) during Recovery than after the Neutral and Happy clips (p's < 0.03) and (2) after the Sad film clip compared to the Neutral film clip (p = 0.013). No simple effect differences in response to Conditions were observed for the AN and HC groups. See Table 3 for means and standard deviations of the Urge to binge variable.



Respiratory Sinus Arrhythmia

There was a main effect of Condition [F(5, 129) = 4.40, p = 0.001, η2 = 0.033], where average RSA was lower during the Fear and Sad clips compared to the during Recovery (p's < 0.03). There was also a significant main effect of Group [F(3, 129) = 6.62, p < 0.001, η2 = 0.133], such that individuals with BED exhibited significantly lower average RSA levels than individuals with BN and HCs (p's < 0.003) at all conditions. There was no interaction between Condition and Group. See Table 3 for means and standard deviations of RSA.



Skin Conductance

There was a significant main effect of Condition for average number of SCRs [F(5, 97) =6.08, p < 0.001, η2 = 0.059] and average tonic SCL [F(5, 96) = 6.41, p < 0.001, η2 = 0.063]. After the Neutral clip, average SCRs and SCLs was reduced compared to during Recovery (p's < 0.005). In addition, after the Neutral clip there were fewer average SCRs compared to after the Happy and Fear clips (p's < 0.02). There were fewer average SCRs and lowered average SCLs during Baseline than after the Happy clip and during Recovery (p's < 0.03). Additionally, there was also reduced average SCLs during Baseline than after the Sad and Fear clips (p's < 0.02). There were no effects of Group or interaction effects for either average SCRs or tonic SCLs. See Table 3.





DISCUSSION

Standardized validated film clips, presented in a random order, specifically elicited intended emotions and average SCL and SCR responses across all groups. We found that individuals with EDs exhibited more negative emotions than HCs throughout the protocol. Interestingly, both the BN and BED groups had higher urges to binge at Baseline compared to the film clip conditions. Our psychophysiological findings show that the BED group had lower average RSA levels than HCs or the BN group.


Self-Reported Emotions

Taken together, our findings indicated individuals with EDs exhibit stronger negative emotions, especially sadness and anxiety, compared to HCs. There was no interaction between Group and Condition, supporting the idea that EDs have consistently higher negative emotional state, but not necessarily greater emotional reactivity to negative emotion-eliciting stimuli, at least when the stimuli is not ED-specific. This is consistent with some studies that showed ED groups report negative baseline emotion responses, but were not more reactive to emotion-eliciting stimuli using sad film clips than HCs (Danner et al., 2013, 2016; Naumann et al., 2016). Together with these recent studies, our findings challenge the theoretical hypothesis that general negative affect and increased emotional reactivity contribute to the maintenance of disordered eating, where disordered eating becomes a maladaptive emotion regulation strategy (Polivy et al., 1994; Haedt-Matt and Keel, 2011; Haynos and Fruzzetti, 2011). In contrast, ED samples may experience more negative emotion reactivity to disorder-specific stimuli, such as food (Ferrer-Garcia and Gutiérrez Maldonado, 2005; Christensen et al., 2020).



Urge to Binge

Our results add to the literature in examining urges to binge after the presentation of validated, emotion-eliciting film clips in women with different EDs relative to HCs. The pattern of urges to binge for the different groups did not fit the pattern of self-reported negative emotions. The BED group had stronger urges to binge compared to the HCs throughout the protocol, and the BN group had stronger urges to binge compared to HCs at Baseline and Recovery. Interesting, for both the BED and BN groups, urges to binge were higher during Baseline than after both positive and negative emotion-eliciting film clips. This is contrary to other studies using ecological momentary assessment (EMA) that have shown that urges to binge are preceded by negative emotions, although there has been limited experimental evidence showing a causal relationship between negative affect and urges to binge (see Dingemans et al., 2017 for a review). EMA studies are observational and not experimental but are conducted in real-life settings rather than laboratory settings. These differences between EMA and experimental studies may have contributed to the discrepancy between our findings and studies using EMA. Svaldi et al. (2010) found women with BED had an increased desire to binge after watching a sad film without instructions, however, it is unclear whether standardized validated film clips were used in this study. Another study in a sample with obesity and binge-eating problems found no effect on film type on “urge to eat” (Chua et al., 2004). A recent meta-analysis found no effect between negative affect using mood induction procedures and food consumption for individuals with eating disorders, however, it is important to note that none of the studies included validated film clips as the mood induction procedure (Evers et al., 2018). Choice of the word “binge” instead of “hunger” or “eat” on the VAS scale assessing “urge to binge” may have increased the likelihood of stronger responses by the BED and BN group than HC groups and further studies are needed to explore this. Further exploration of the mechanism as to why individuals with BED and BN had stronger urges to binge prior to and after emotion-inducing films and why urges to binge in these groups were lower after the emotion-inducing film clips is needed.



Discrepancies Between Psychophysiological Results and Self-Reported Emotions

Although individuals with BED had lower average RSA levels throughout the protocol, there were no interaction effects or any other significant group differences among our psychophysiological findings. Lower resting RSA levels have been associated with a greater number of psychological problems, including dysregulated emotions and greater negative affect (Carney et al., 2001; Crowell et al., 2017; Sloan et al., 2017), but patterns have been less consistent when looking at emotional reactivity. Previous psychophysiological experiments using individuals with BED also reported a decreased parasympathetic response, after a negative film mood induction (Svaldi et al., 2010) or a stress inducing procedure (Friederich et al., 2006), while other studies did not show differences (Hilbert et al., 2011). Future research should look at moderating, transdiagnostic factors, such as impulsivity, alexithymia, and emotion dysregulation that may explain mixed findings in the literature (Westwood et al., 2017; Hasking, 2019).

Average number of SCR and SCL levels increased for all participants, but there were no differences between groups or interaction effects. Skin conductance has generally been thought to be a measure of arousal that increases during positive and negative emotions (Alpers et al., 2011). Therefore, it would be expected—as found in this study—that increased emotional reactivity would lead to increased average number of SCR and average SCL levels. Similar to our findings, there have been studies with participants with EDs that failed to show differences in SCL levels compared to HCs after negative mood induction or exposure to stress (Tuschen-Caffier and Vogele, 1999; Svaldi et al., 2010; Hilbert et al., 2011).



Strengths, Limitations, and Conclusions

High BMI and associated medical conditions may cause blunted cardiovascular responses (Masi et al., 2007; Carroll et al., 2012), which may have lowered RSA levels in the BED group. While our sample size was larger than most studies published to date using ED samples with similar measures, the overall sample size was relatively small. Some participants may have been familiar with the film stimuli, which may have allowed them to predict what would happen next and lead potentially to blunted psychophysiological responses. Memories of the context in which these movies were viewed in (e.g., to avoid the sound of family conflict) may have introduced noise in the collection of the psychophysiological data. Finally, since our study only included women, our results may not generalize to men.

Our study also possesses certain strengths. To our knowledge there is currently no other study that has used a mixed sample across EDs to record psychophysiological responses to a variety of standardized validated film clip types. Standardized validated film clips elicited expected affective responses and skin conductance responses in both ED and HC groups.

ED groups relative to individuals without EDs report more negative emotions generally, but were not more emotionally reactive to our film stimuli, which lacked ED-specific content. This has important treatment implications, as targeting non-ED specific cues may not be as effective at reducing ED pathology as reducing ED-specific cues. Throughout the protocol BED group had lower Respiratory Sinus Arrhythmia levels than the BN and HC groups. Respiratory Sinus Arrhythmia responses on this measure did not map onto the pattern of self-reported responses to the emotion-eliciting films presented, suggesting the importance of considering weight and cardiovascular problems in the use of this measure when assessing emotional response. The pattern of urges to binge for the different groups also did not match the pattern of self-reported emotional responses to the film clips. BN and BED groups experienced decreased urges to binge during all film clips compared to Baseline, suggesting that non-ED specific emotion-eliciting stimuli may at least temporarily decrease urges to binge, even while inducing negative affect. Future research is needed to understand the role of emotion-eliciting stimuli in reducing urges to binge in binge-eating groups.




DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available because they contain protected health information. Requests to access the datasets should be directed to the corresponding author, EY Chen. The output of the results may be found in https://osf.io/8vxen/?view_only=73da0b3db29c47558f74133e8112f3a3.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by University of Chicago Institutional Review Board and Temple University of The Commonwealth Institutional Review Board. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

MNF: writing—original draft and revising (lead), formal analysis (lead), and conceptualization (equal). EYC: study design, original research idea, and methodology (lead), conceptualization (equal), mentoring and supervision (lead), writing—review and editing (equal), and formal analysis (supporting). All authors contributed to the article and approved the submitted version.



FUNDING

This study was funded by the National Institute of Mental Health, Grant (Award Number: 7K23MH081030-06 to EYC).



ACKNOWLEDGMENTS

We would like to thank Karla Fettich, Jessica Weissman, Matthew Southward, Kara Christiansen, Johnny Berona, Hakeemah Cummings, Suzanna So, Brooke Slawinski, Kalina Eneva, Jean Arlt, and Angelina Yiu for their assistance in the data collection and data pre-processing. We would also like to thank Susan Murray for her feedback and review of the manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2021.630426/full#supplementary-material



REFERENCES

 Alpers, G. W., Adolph, D., and Pauli, P. (2011). Emotional scenes and facial expressions elicit different psychophysiological responses. Int. J. Psychophysiol. 80, 173–178. doi: 10.1016/j.ijpsycho.2011.01.010

 American Psychiatric Association (2000). Diagnostic and Statistical Manual of Mental Disorders, 4th Edn., Text Revision (DSM-IV-TR). Washington, DC: American Psychiatric Association.

 AX, A. F. (1953). The physiological differentiation between fear and anger in humans. Psychos. Med. 15, 433–442. doi: 10.1097/00006842-195309000-00007

 Barrett, L. F., Mesquita, B., Ochsner, K. N., and Gross, J. J. (2007). The experience of emotion. Annu. Rev. Psychol. 58, 373–403. doi: 10.1146/annurev.psych.58.110405.085709

 Beauchaine, T. P., and Thayer, J. F. (2015). Heart rate variability as a transdiagnostic biomarker of psychopathology. Int. J. Psychophys. 98, 338–350. doi: 10.1016/j.ijpsycho.2015.08.004

 Boucsein, W. (1992). Electrodermal Activity. The Plenum Series in Behavioral Psychophysiology and Medicine. New York, NY: Plenum Press.

 Bower, G. H., Sahgal, A., and Routh, D. A. (1983). Affect and Cognition [and Discussion]. Philos Trans R Soc London Series B Biol Sci. 302, 387–402.

 Carney, R. M., Blumenthal, J. A., Stein, P. K., Watkins, L., Catellier, D., Berkman, L. F., et al. (2001). Depression, heart rate variability, and acute myocardial infarction. Circulation 104, 2024–2028. doi: 10.1161/hc4201.097834

 Carroll, D., Ginty, A. T., Der, G., Hunt, K., Benzeval, M., and Phillips, A. C. (2012). Increased blood pressure reactions to acute mental stress are associated with 16-year cardiovascular disease mortality. Psychophysiology 49, 1444–1448. doi: 10.1111/j.1469-8986.2012.01463.x

 Christensen, K. A., French, M. N., and Chen, E. Y. (2020). Multi-method assessment of palatable food exposure in women with and without eating disorders. Euro. Eating Disord. Rev. 28, 594–602. doi: 10.1002/erv.2746

 Chua, J. L., Touyz, S., and Hill, A. J. (2004). Negative mood-induced overeating in obese binge eaters: an experimental study. Int. J. Obes. 28:606. doi: 10.1038/sj.ijo.0802595

 Claes, L., Jiménez-Murcia, S., Santamaría, J. J., Moussa, M. B., Sánchez, I., Forcano, L., et al. (2012). The facial and subjective emotional reaction in response to a video game designed to train emotional regulation (Playmancer). Euro. Eating Disord. Rev. 20, 484–489. doi: 10.1002/erv.2212

 Corstorphine, E. (2006). Cognitive-emotional-behavioural therapy for the eating disorders: working with beliefs about emotions. Europ. Eat. Disord. Rev. 14, 448–461. doi: 10.1002/erv.747

 Crowell, S. E., Price, C. J., Puzia, M. E., Yaptangco, M., and Cheng, S. C. (2017). Emotion dysregulation and autonomic responses to film, rumination, and body awareness: extending psychophysiological research to a naturalistic clinical setting and a chemically dependent female sample. Psychophysiology 54, 713–723. doi: 10.1111/psyp.12838

 Danner, U. N., Evers, C., Sternheim, L., van Meer, F., van Elburg, A. A., Geerets, T. A., et al. (2013). Influence of negative affect on choice behavior in individuals with binge eating pathology. Psychiatry Res. 207, 100–106. doi: 10.1016/j.psychres.2012.10.016

 Danner, U. N., Sternheim, L., Bijsterbosch, J. M., Dingemans, A. E., Evers, C., and van Elburg, A. A. (2016). Influence of negative affect on decision making in women with restrictive and binge-purge type anorexia nervosa. Psychiatry Res. 239, 39–46. doi: 10.1016/j.psychres.2016.02.054

 Dapelo, M. M., Hart, S., Hale, C., Morris, R., Lynch, T. R., and Tchanturia, K. (2015). Facial expression of positive emotions in individuals with eating disorders. Psychiatry Res. 230, 70–77. doi: 10.1016/j.psychres.2015.08.019

 Davies, H., Schmidt, U., Stahl, D., and Tchanturia, K. (2011). Evoked facial emotional expression and emotional experience in people with anorexia nervosa. Int. J. Eat. Disord. 44, 531–539. doi: 10.1002/eat.20852

 Davies, H., Schmidt, U., and Tchanturia, K. (2013). Emotional facial expression in women recovered from anorexia nervosa. BMC Psychiatry 13:291. doi: 10.1186/1471-244X-13-291

 Davies, H., Wolz, I., Leppanen, J., Fernandez-Aranda, F., Schmidt, U., and Tchanturia, K. (2016). Facial expression to emotional stimuli in non-psychotic disorders: a systematic review and meta-analysis. Neurosci. Biobehav. Rev. 64, 252–271. doi: 10.1016/j.neubiorev.2016.02.01

 Dingemans, A., Danner, U., and Parks, M. (2017). Emotion regulation in binge eating disorder: a review. Nutrients 9:1274. doi: 10.3390/nu9111274

 Evers, C., Dingemans, A., Junghans, A. F., and Boevé, A. (2018). Feeling bad or feeling good, does emotion affect your consumption of food? A meta-analysis of the experimental evidence. Neurosci. Biobehav. Rev. 92, 195–208. doi: 10.1016/j.neubiorev.2018.05.028

 Fairburn, C. G., Cooper, Z., and O'Conner, M. (2008). “Eating disorder examination (16.0D),” in Cognitive Behavior Therapy and Eating Disorders, 1st edn, ed C. G. Fairburn (New York, NY: Guilford Press), 270–317.

 Ferrer-Garcia, M., and Gutiérrez Maldonado, J. (2005). Assessment of emotional reactivity produced by exposure to virtual environments in patients with eating disorders. Annual Rev. CyberTher. Telemed. 3, 123–128. doi: 10.1089/cpb.2006.9.507

 First, M. B., Spitzer, R. L., Gibbon, M., and Williams, J. B. W. (2002). Structured Clinical Interview for DSM-IV-TR, Research Version, Non-patient Edition (SCID/NP). New York, NY: Biometrics Research, New York State Psychiatric Institute.

 Friederich, H. C., Schild, S., Schellberg, D., Quenter, A., Bode, C., Herzog, W., et al. (2006). Cardiac parasympathetic regulation in obese women with binge eating disorder. Int. J. Obes. 30, 534–542. doi: 10.1038/sj.ijo.0803181

 Gross, J. J., and Jazaieri, H. (2014). Emotion, emotion regulation, and psychopathology: an affective science perspective. Clin. Psychol. Sci. 2, 87–401. doi: 10.1177/2167702614536164

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

 Haedt-Matt, A. A., and Keel, P. K. (2011). Revisiting the affect regulation model of binge eating: ameta-analysis of studies using ecologicalmomentary assessment. Psychol. Bull. 137, 660–681. doi: 10.1037/a0023660

 Haines, J., Williams, C. L., Brain, K. L., and Wilson, G. V. (1995). The psychophysiology of self-mutilation. J. Abnorm. Psychol. 104, 471–489. doi: 10.1037//0021-843x.104.3.471

 Hasking, P. (2019). Transdiagnostic mechanisms involved in nonsuicidal self injury, risky drinking and disordered eating: impulsivity, emotion regulation and alexithymia. J. Am. College Health 68, 603–609. doi: 10.1080/07448481.2019.1583661

 Haynos, A. F., and Fruzzetti, A. E. (2011). Anorexia nervosa as a disorder of emotion dysregulation: evidence and treatment implications. Clin. Psych. Sci. Practice 18, 183–202. doi: 10.1111/j.1468-2850.2011.01250.x

 Heatherton, T. F., and Baumeister, R. F. (1991). Binge eating as escape from self-awareness. Psychol. Bull. 110:86.

 Hilbert, A., Vögele, C., Tuschen-Caffier, B., and Hartmann, A. S. (2011). Psychophysiological responses to idiosyncratic stress in bulimia nervosa and binge eating disorder. Physiol. Behav. 104, 770–777. doi: 10.1016/j.physbeh.2011.07.013

 Hohlstein, L. A., Smith, G. T., and Atlas, J. G. (1998). An application of expectancy theory to eating disorders: development and validation of measures of eating and dieting expectancies. Psychol. Assess. 10, 49-58. doi: 10.1037/1040-3590.10.1.49

 Jennings, J. R., Kamarck, T., Stewart, C., Eddy, M., and Johnson, P. (1992). Alternate cardiovascular baseline assessment techniques: vanilla or resting baseline. Psychophysiology 29, 742–750. doi: 10.1111/j.1469-8986.1992.tb02052.x

 Lang, K., Larsson, E. E. C., Mavromara, L., Simic, M., Treasure, J., and Tchanturia, K. (2016). Diminished facial emotion expression and associated clinical characteristics in Anorexia Nervosa. Psychiatry Res. 236, 165–172. doi: 10.1016/j.psychres.2015.12.004

 Lazarus, R. S., Speisman, J. C., Mordkoff, A. M., and Davison, L. A. (1962). A laboratory study of psychological stress produced by a motion picture film. Psychol. Monograp. Gen. Appl. 76, 1–35. doi: 10.1037/h0093861

 Masi, C. M., Hawkley, L. C., Rickett, E. M., and Cacioppo, J. T. (2007). Respiratory sinus arrhythmia and diseases of aging: obesity, diabetes mellitus, and hypertension. Biol. Psychol. 74, 212–223. doi: 10.1016/j.biopsycho.2006.07.006

 Naumann, E., Tuschen-Caffier, B., Voderholzer, U., and Svaldi, J. (2016). Spontaneous emotion regulation in anorexia and bulimia nervosa. Cognit. Ther. Res. 40, 304–313. doi: 10.1007/s10608-015-9723-3

 Polivy, J., Herman, C. P., and McFarlane, T. (1994). Effects of anxiety on eating: does palatability moderate distress-induced overeating in dieters? J. Abnorm. Psychol. 103, 505–510. doi: 10.1037/0021-843X.103.3.505

 Rhind, C., Mandy, W., Treasure, J., and Tchanturia, K. (2014). An exploratory study of evoked facial affect in adolescent females with anorexia nervosa. Psychiatry Res. 220, 711–715. doi: 10.1016/j.psychres.2014.07.057

 Rizvi, S. L., Peterson, C. B., Crow, S. J., and Agras, W. S. (2000). Test-retest reliability of the eating disorder examination. Int. J. Eat. Disord. 28, 311–316. doi: 10.1002/1098-108X(200011)28:3<311::AID-EAT8>3.0.CO;2-K

 Rommel, D., Nandrino, J. L., De Jonckheere, J., Swierczek, M., Dodin, V., and Logier, R. (2015). Maintenance of parasympathetic inhibition following emotional induction in patients with restrictive type anorexia nervosa. Psychiatry Res. 225, 651–657. doi: 10.1016/j.psychres.2014.11.030

 Schaefer, A., Nils, F., Sanchez, X., and Philippot, P. (2010). Assessing the effectiveness of a large database of emotion-eliciting films: a new tool for emotion researchers. Cogn. Emot. 24, 1153–1172. doi: 10.1080/02699930903274322

 Sloan, R. P., Schwarz, E., McKinley, P. S., Weinstein, M., Love, G., Ryff, C., et al. (2017). Vagally-mediated heart rate variability and indices of well-being: results of a nationally representative study. Health Psych. 36, 73–81. doi: 10.1037/hea0000397

 Sutherland, G., Newman, B., and Rachman, S. (1982). Experimental investigations of the relations between mood and intrusive unwanted cognitions. Br. J. Med. Psychol. 55, 127–138. doi: 10.1111/j.2044-8341.1982.tb01491.x

 Svaldi, J., Caffier, D., Blechert, J., and Tuschen-Caffier, B. (2009). Body-related film clip triggers desire to binge in women with binge eating disorder. Behav. Res. Therapy. 47, 790–796. doi: 10.1016/j.brat.2009.06.005

 Svaldi, J., Caffier, D., and Tuschen-Caffier, B. (2010). Emotion suppression but not reappraisal increases desire to binge in women with binge eating disorder1. Psychoth. Psychother Psychosom 79, 188–190. doi: 10.1159/000296138

 Tuschen-Caffier, B., and Vogele, C. (1999). Psychological and physiological reactivity to stress: an experimental study on bulimic patients, restrained eaters and controls. Psychother. Psychosom. 68, 333–340. doi: 10.1159/000012352

 Westwood, H., Kerr-Gaffney, J., Stahl, D., and Tchanturia, K. (2017). Alexithymia in eating disorders: systematic review and meta-analyses of studies using the Toronto Alexithymia Scale. J. Psychosom. Res. 99, 66–81. doi: 10.1016/j.jpsychores.2017.06.007

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.

Copyright © 2021 French and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyg-12-630426-t002.jpg
Age in years

BMI (kg/m?)t

EDE-ECH*

EDE-DR"*

EDE-WGT+

EDE-SCH*

Objective binge episodes$
Vomit episodes’

Caucasian

Black

Asian

Mixed

Hispanic

American Indian/Alaska Native
Native hawaiian or other pacific islander
Marital status: single*
Employment status*'!

Income status**

Mood disorders

Anxiety disorders

Medical comorbidities*
Medication use

*BMI, Body Mass Index, EDE, Eating Disorder Examination; EC, Eating Concerns; DR, Dietary Restraint; WC, Weight Concerns; SC, Shape Concerns.

Anorexia nervosa
n=16

M (sD)

36.75 (11.17)
18.66 (3.45)
3.10(1.99)
3.29(2.02)
261(1.89)
327 (1.81)
1.22(2.38)
222(3.94)

N(%)

13(81.25)
0(0.00)
0(0.00)
3(18.75)
0(0.00)
0(0.00)
0(0.00)

9(75.00)

14 (87.50)

12 (75.00)

743.75)

10 (62.50)

8(61.54)

6(37.50)

Binge eating disorder
n=57

M (sD)

41.00 (10.18)
36,72 (10.76)
2.72(1.36)
2.18(1.24)
3.61(1.08)
381(1.22)
4.26(3.99)
0.13(0.93)

N (%)

39 (68.42)
8(14.04)
2351
6(10.59)
2(351)
0(0.00)
0(0.00)
25 (44.64)
54(94.74)
16 (28.07)
35 (61.40)
20(35.00)
25 (47.17)
29(50.88)

Bulimia nervosa
n=34

M (SD)

20.47 8.24)
25,00 (5.31)
278(1.17)
3.06(1.87)
3.40 (1.40)
365 (1.36)
6.42(6.24)
7.60 (8:34)

N (%)

24 (70.59)
3(8:82)
2(5.88)
0(0.00)
5(14.71)
0(0.00)
0(0.00)

20 (60.61)

30 (90.91)

18 (54.55)

25 (73.59)

10 (29.41)

21 (75.00)

16 (47.06)

Healthy controls
n=26

M (sD)

2865 (10.69)
26,38 (4.48)
002 (0.07)
0.44 (0.88)
053(0.77)
050 (0.77)
0.00(0.00)
0.00(0.00)

N(%)

15 (57.69)
5(19.23)
3(11.54)
0(0.00)
3(11.54)
0(0.00)
0(0.00)
17 (68.00)

25 (96.15)
18 (72.00)

1(3.85)
0(0.00)

4(23.53)

2(7.69)

F(df)

14.00 (3,129)
30.77 (3,129)
32.24(3,128)
22.70 (3,128)
3852 (3,128)
42.79 3,128)
13.73(3,129)
22.74 3,129)

X2

21.48 A (3,129)

6.44(3,122)
460 (3,128)

20,02 3,127)
3285 (3,129)
19.87 (3,129)
12.43 (3,107)
14,88 3,129)

p-value

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

p-value

0.044

0.092
0.596
<0.001
<0.001
<0.001
0.006
0.002

#Missing participants’ responses for: EDE scales (1 HC); Marital status (4 AN, 1 BED, 1 BN, 1 HC); Employment status (1 BN); Income status: (1 BN, 1 HC); and Medical comorbidity

(3AN, 4 BED, 6 BN, 9 HC).
$Within the previous three months.

1Employment status = Employment/Full-time student status.
Tincome status = low income status i.e., household income is < $25 000.

AValues for racial group differences.





OPS/images/fpsyg-12-630426-t003.jpg
Baseline

™ (SD)
Anxious emotion

AN (1 =10) 56.73 (22.14)
BED (0= 47) 41.30 (20.19)
BN (1 =27) 47.99 (28.96)
HCs (1= 17) 12.25 (22.07)
Fear emotion

AN (0 = 10) 42.42 (29.20)
BED (0= 47) 25.41(25.44)
BN (1 =27) 30.65 (27.39)
HCs (1= 17) 427 (10.47)
Frustration emotion

AN (1 =10) 39.35 (31.20)
BED (n= 47) 35.10 (29.46)
BN (1=27) 3227 (26.84)
HCs (0 = 17) 7.30 (13.05)
Sadness emotion

AN (1 =10) 42.75 (20.96)
BED (n= 47) 36.48 (28.66)
BN (=27) 37.22 (20.89)
HCs (1= 17) 565 (11.79)
Tension emotion

AN (0 =10) 52.95 (27.55)
BED (1= 47) 48.72 (27.06)
BN (1=27) 51.97 (29.32)
HCs (0 = 17) 18.40 (19.63)
Happiness

AN (n =10) 40.70 (23.84)
BED (n= 47) 41.45 (17.60)
BN (n =27) 43.48 (17.61)
HCs (1= 17) 59.89 (20.43)
Urge to binge

AN (1 =10) 25.55 (28.80)
BED (1= 47) 4230 (27.39)
BN (1=27) 36.06 (20.26)
HCs (1= 17) 086 (2.07)
Respiratory sinus arrhythmia

AN (0 = 16) 591 (1.17)
BED (h=57) 5.29(1.58)
BN (1=234) 6.38(1.10)
HCs (n = 26) 623 (1.41)
Skin conductance response
AN(n=12) 2.40 2.81)
BED (0= 44) 275 (2.31)
BN (n = 24) 1.59 (1.89)
HCs (1 =21) 1.86(1.71)
Skin conductance level

AN (0 =11) 3.14(2.78)
BED (n = 43) 361(2.74)
BN (1 =24) 3.00(4.16)
HCs (0 =21) 232(3.12)

Neutral clip

M (sD)

10.30 (18.51)
11.95(17.06)
9.85(18.57)
442 (12.14)

0.95 (1.98)
10.30 (16.01)
591 (12.55)

1.72(4.71)

7.87 (14.44)
16.73 (21.78)
12.44 (21.08)
4.51(11.14)

14.80 (22.89)
14.74 (21.26)
14.19 (25.38)
473(14.17)

890 (15.64)
15.76 (20.00)
11.64 (23.05)
6.60 (15.16)

46.83 (19.86)
56,09 (25.91)
47.90 (24.96)
55.89 (28.48)

5.40 (15.69)

2015 (23.92)
975 (19.42)
0.45 (1.15)

5.78(1.20)
5.24(1.35)
6.24(0.96)
6.38(1.26)

254 (1.92)
216 (1.89)
229 (2.68)
1.48 (1.33)

364 (3.59)
3.88(3.02)
4.28(5.47)
2.95 (3.25)

Sad clip
M (sD)

46.65 (25.81)
4051 (20.26)
32.25 (31.06)
27.31(27.24)

28.42 (26.88)
27.74 (20.89)
30.44 (32.31)
22,03 (27.60)

29.25 (30.25)
30.99 (20.52)
25.44(27.59)
22.49 (26.07)

7112 (12.11)
66.92 (30.62)
67.14 (20.92)
51.32 (32.33)

47.88(27.76)
49.98 (30.08)
43.66 (34.82)
31.25 (31.55)

5.92(9.10)
1140 (17.16)
8.83(14.78)
13.88 (16.95)

890 (22.94)

29.36 (20.89)

12,57 (23.01)
063 (2.05)

5.66(1.36)
5.10(1.65)
601 (1.28)
636 (1.27)

3.78(5.29)
270 2.57)
232 (2.28)
237 (2.59)

5.66 (7.09)
4,03 (3.42)
4.84(6.38)
535 (9.10)

Happy clip
M (SD)

2502 (27.00)
13.26 (19.95)
17.83 (27.43)
9.92 (18.47)

20.88 (27.08)
550 (11.15)
855 (18.99)
301 (6.35)

1420 (21.97)
1150 (18.69)
974 (16.26)
8.35(15.20)

16.68 (22.02)
887 (14.35)
6.00(13.96)
2.13(4.83)

2320 (23.94)
15.35 (19.13)
2520 (2097)
13.28 (21.49)

57.58 (27.61)
66.33 (2091)
58,01 (27.43)
61.32(25.13)

15.15 (24.05)

2363 (27.12)

11.07 (20.69)
064 (1.58)

566 (1.13)
526 (1.63)
6.11(1.03)
630 (1.21)

347 3.47)
3.95 (2.84)
3.78(3.98)
2.46(2.22)

4.54(4.83)
4.05(3.15)
4.90(5.17)
444 (5.54)

Fear clip

M (SD)

60.17 (11.31)
56.65 (20.18)
54.51(33.02)
40.13(30.31)

50.02 (21.19)
51.40 (28.47)
54.84 (35.91)
36.41(20.42)

24.85(25.13)
3866 (32.02)
27.84(28.39)
24.45 (26.89)

2238 (22.25)
27.50 (26.64)
28,00 (3051)
16.19 (22.43)

64.05(11.18)
60.94 28.91)
60.63 (35.57)
48.49 (32.28)

1570 (28.78)
18.20 (21.26)
15.84 (23.61)
23.32 (24.14)

12.38 (26.20)

25.75 (29.80)

13.12(24.03)
054 (1.48)

5.76(1.13)
5.17(1.34)
6.09(1.12)
6.18(1.45)

329 (2.78)
352 (2.33)
253 (2.28)
2.13(2.76)

4.77 (4.31)
435 (2.87)
3.93 (4.43)
3.97 (5.56)

Recovery

M (SD)

37.92 (29.82)
34.28(27.68)
25.83 (27.20)
13.71 (20.64)

22.47 (29.58)
11.88 (20.26)
8.64 (15.06)
6.41(14.32)

35.38 (33.79)
3891 (31.24)
3606 (27.91)
1392 (21.32)

19.85 (19.66)
21.63(23.50)
2227 (20.92)
10,53 (18.79)

43.95 (29.65)
39.34 (29.28)
34.18 (32.42)
16.60 (23.58)

2975 (21.57)
35.95 (22.19)
32.15 (24.62)
52.61(22.56)

20.13 (28.97)

35.43 (30.43)

23.83 (25.97)
0.71(1.91)

6,03 (1.36)
5.25 (1.36)
6.46 (1.00)
632 (1.21)

3.28(3.10)
3.18(2.17)
3.65 (4.03)
299 (2.91)

491461
4.11(3.10)
494 (5.55)
4.96(6.75)

Data was excluded from 32 participants in emotion self-report variables and skin conductance response and 34 participants for skin conductance level due to missing data during at

least one condition.

AN, Anorexia Nervosa; BED, Binge-Eating Disorder; BN, Bulimia Nervosa; HCs, Healthy Controls.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Emotion and Psychophysiological Responses During Emotion–Eliciting Film Clips in an Eating Disorders Sample



		Introduction



		Materials and Methods



		Participants



		Procedure



		Film Clip Stimuli



		Measures



		Psychophysiological Measures



		Statistical Treatment







		Results



		Sample Description



		Main Analyses



		Negative Self-Reported Emotions



		Positive Emotion



		Urge to Binge



		Respiratory Sinus Arrhythmia



		Skin Conductance













		Discussion



		Self-Reported Emotions



		Urge to Binge



		Discrepancies Between Psychophysiological Results and Self-Reported Emotions



		Strengths, Limitations, and Conclusions







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Psychology

Emotion and Psychophysiological
Responses During Emotion-Eliciting
Film Clips in an Eating Disorders
Sample





OPS/images/fpsyg-12-630426-g001.gif
Urge to binge emotion during baseline, film
conditions, and recovery by Group

ual Analog Scale (VAS)

N

Urge to Binge -

Buscine  NewtnlClip  Sodclp  HappyClp  Fearclip  Recovery

Condition type

. <AN(n=10) sseess BED(n=d7) — = BN (nx27)

HCs (n=17)





OPS/images/fpsyg-12-630426-t001.jpg
Study procedure timeline

Baseline
VAS of emotions assessment

“True” baseline

Sad clip (The Champ)

Film clip shown’

VAS of emotions assessment

“Active” baseline

Happy clip (When Harry Met Sally)
Film clip shown'

VAS of emotions assessment
“Active” baseline

Fear clip (Silence of the Lambs)
Film clip shown’

VAS of emotions assessment
“Active” baseline

Neutral clip (Denali documentary)
Film clip shown’

VAS of emotions assessment
“Active” baseline

Recovery period (after last clip)
“Active” baseline

VAS emotions assessment

1 min
5 min

3min
1 min
3min

3 min
1 min
3min

3min
1 min
3 min

3min
1 min
3min

5min
1 min

TFim clips were presented in a random order per subject. “True” baseline and “Active’
baseline involved assessment of respiratory sinus ahythmia and skin conductance.

Min, minute; VAS, visual analog scale.










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychology





