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When does helping others help yourself? The effects of situational factors on the behavioral and physiological outcomes of intrapersonal and social emotion regulation 

RESEARCH PROGRAM
1. Scientific background
[image: ]When people experience a negative eventevent, they can use various strategiesways to regulate their emotions. One of the most studied emotion regulation strategies is cognitive reappraisal. This strategy includes rethinking about the emotional event in other ways (e.g., thinking about the positive outcomes of the situation) in order to reduce negative affect. Recent notions emphasize the role of situational factors, such as situation intensity and controllability, oin the effect of cognitive reappraisal on the regulator’s mood. Specifically, while cognitive reappraisal is generally mostly considered helpful in dealing with negative emotions, when the emotional situation is very intense or when the individual has some level of control over the situation, this strategy is less effective in reducing negative affect. In these types of situations, reappraisal may be not helpful and may be even harmful for the individual. Importantly, people use cognitive reappraisal not only during self-regulation, but also when providing support to other people, a process termed social emotion regulation. For example, if a friend tells you about an argument he had with his spouse, you may try to help him by saying that there may be positive outcomes to this situation, or that these types of arguments are common among couples. Your attempt to help your friend may affect not only his mood but also yours. However, most of the studies on social emotion regulation have focused on the support recipient, and there are almost no studies assessing the effects of cognitive reappraisal on the mood of the support provider. Furthermore, there are no studies that have directly assessed the role of situational factors, such as situation intensity and controllability, oin the effects of reappraisal support on the supporter’s well-being. The current research proposal, therefore, aims to examine the role of situation intensity and situation controllability in social emotion regulation (See Figure 1). Specifically, Set A will examine the role of situation intensity (low vs high) oin the effects of intrapersonal and social emotion regulation on regulation outcomes and. Set B will examine the role of situation controllability (controllable vs uncontrollable) oin the effects of intrapersonal and social regulation on regulation outcomes. Regulation outcomes will be assessed by measuring the regulator’s mood and physiological responses (pupillary dilation) following the regulation attempt. Following prior evidence showing that cognitive effort and motivation are essential predictors of emotion regulation success, these two processes will be examined as mediators of the links between situation intensity and controllability and regulation outcomes. Each set will include two experiments, one consisting of verbal vignettes and the other one consisting of visual-auditory movie clips as emotional stimuli. Together, findings from the proposed studies are expected to reveal under what situations providing reappraisal support to others is beneficial and under what situations it is not beneficial, and may even have deleterious outcomes for the support provider. As support provision is part of everyday social interactions, the findings of the proposedcurrent research will have implications for the well-being of most of us, with specific significance for populations who provide support regularly, such as parents of young childrenkids, therapists, and educators. 	Comment by Steve Zimmerman: Research? studies? Theories?	Comment by Steve Zimmerman: Reference?

The role of cognitive reappraisal in intrapersonal and social emotion regulation
Intrapersonal emotion regulation, also referred to as intrinsic emotion regulation, is defined as the set of processes by which individuals change their emotional reactions1. Social emotion regulation, also termed interpersonal2, or extrinsic3 emotion regulation, is the set of processes by which anthe individual helps another person to change his or her feelings. Both intrapersonal and social emotion regulation can be performed using various emotion regulation strategies. In the current proposal, we will be focusing on cognitive reappraisal, which is one of the most studied strategies in intrapersonal emotion regulation research4. When employing cognitive reappraisal, individuals reinterpret the meaning of an emotional event in order to increase or decrease their emotions1. This emotion regulation strategy is considered to be highly adaptive and is widely applied both in everyday life and clinical practice5,6. Specifically, lab and training studies asking participants to use cognitive reappraisal on negative stimuli have shown that this strategy is highly effective in reducing negative mood and distress both in the short-term7 and onat a longer time scale (e.g., following training; 8–11). Moreover, a higher tendency to use cognitive reappraisal in daily life is commonly associated with better physical and mental health12, better social relationships1, and a lower risk of developing psychopathology4. WithIn respectgard to the effects of cognitive reappraisal on the regulator’s mood in social contexts, several pioneering studies, including pilot data from my lab, have shown that cognitive reappraisal is effective in reducing the regulator’s distress when the regulator employ this strategy to provide emotion regulation support to another person13. For example, we have found that regulating others’ (strangers) emotions using cognitive reappraisal over three weeks is associated with a reduction of anxiety, stress, and depression symptoms among the regulation providers13. Other findings showed similar effects on prerserverative thinking (e.g., worry, rumination) and depressive symptoms14,15.
Over the pastIn recent years, emotion regulation researchers have shifted from talking about adaptive and maladaptive emotion regulation strategies to emphasizing the importance of strategy-situation -fit16, or emotion regulation flexibility17–19. According to these two notions, wWell-being is a function of the "goodness of fit" between emotion regulation efforts and contextual characteristics rather than the greater widespread use of particular emotion regulation strategies20,21. These ideas were contextualized following findings from intrapersonal emotion regulation studies showing that personal and situational factors, such as situation intensity and controllability, determine the effects of the emotion regulation attempt on the regulator’s mood 22–28, as well as the choice or tendency to implement a specific emotion regulation strategy22,25,29,30. Specifically, in high (vs low) intensitye negative situations, cognitive reappraisal attempts were found to be less effective in reducing negative affect25,26,28. Furthermore, cognitive reappraisal was found to be more effective in improving mood in uncontrollable vs controllable situations24. These results may help explain findings from meta-analyses showing only modest effects of cognitive reappraisal on self-report affect and physiological responses31, as well as on psychopathology5. 
Thus far, The researchwork on the role of situational factors in emotion regulation was done thus far mainly in studieshas mainly examineding intrapersonal emotion regulation, and it is yet unknown whether and how situation intensity and controllability influence the effects of cognitive reappraisal on the regulator’s mood during support provision. Our pilot data revealed that both of these situational factors are correlated with the effect of the reappraisal attempt on the supporters’ mood. In these pilot studies, participants were asked to write a supportive note to another person who shared his or her negative experience (the situation was shared using a brief vignette or movie clip). Importantly, the effects of both situation intensity and situation controllability on the regulator’s mood were opposite to what has been was found in intrapersonal emotion regulation studies (see preliminary data section). SpecificallyNamely, when support providers perceived the emotional situation shared by the other person as more intense, they reported a greater increase in their positive mood following the support provision. In addition, when the regulators rated the situation as more controllable, they also reported a higher increase in positive mood following the regulation. The participants in these pilot studies, however, were not instructed to use cognitive reappraisal or any other specific strategy when providing support to the other person. Therefore, these findings cannot reveal what are the specific effects of situation intensity and controllability on cognitive reappraisal use in this context. Furthermore, situation intensity and controllability were measured butand not manipulated, allowing the examination of a correlational association, but not of a causal link between these situational factors and regulation outcomes. 
While the abovementioned findings hint that situation intensity and controllability may have opposite effects on intrapersonal and social emotion regulation, they do not answer why this may be the case. Namely, it is unclear what are the processes that may lead situation intensity and controllability to have different effects on intrapersonal and social emotion regulation. Two possible processes that may mediate the effects of situation intensity and controllability on regulation outcomes are the cognitive effort needed for the regulation, and the motivation to regulate. These two processes are considered to be highly important predictors of the success of emotion regulation attempts32–34, as well as the choice to implement a specific emotion regulation strategy17. For example, in intrapersonal regulation, highly intense emotional situations may require more cognitive effort during the regulation, which may make the cognitive reappraisal attempt less effective33,34. However, in social contexts, higher situation intensity may lead to a higher motivation to help the other person, which may in turn make the regulation success more effective for the regulator35. It is noteworthy, however, that most prior studies which examined the role of situational factors in emotion regulation25,29 examined the influence of situation intensity on emotion regulation choice (i.e., choosing to regulate using cognitive reappraisal vs choosing to regulate using distraction), and not on the outcomes of the regulation on the regulator’s mood (i.e., whether the regulation attempt improved or had deleterious effects on the regulator’s mood). In addition, these studies used pictorial stimuli that are considered less representative of real-life situations36. Therefore, in the current proposal, we will measure the effects of situational factors on intrapersonal and social emotion regulation in regardwith respect to their influence on regulation outcomes (i.e., the regulator’s positive and negative mood, as well as physiological arousal). To increase ecological validity, vignettes and movie clips will be used as emotional stimuli. Furthermore, to answer why situation intensity and controllability may show different effects on intrapersonal and social regulation outcomes, we will test the mediating role of cognitive effort and motivation on the links between these situational factors and regulation outcomes. 	Comment by Steve Zimmerman: I suggest rewording to "which lack ecological validity"
Otherwise you should make the comparison explicit (i.e., pictorial stimuli are less representative… than what?)
Situation intensity. In intense negative situations (i.e., situations that involve high levels of negative emotions), individuals mostly rely on emotion regulation strategies other than cognitive reappraisal, such as distraction, as a way to regulate their emotions22. Furthermore, using cognitive reappraisal in intense negative situations may be ineffective or even harmful37. One reason for this phenomenon is that cognitive reappraisal is a relatively effortful strategy that requires a large amount of cognitive resources33, which are not always available during intense emotional situations, what can lead the reappraisal attempt to be unsuccessful38 Indeed, findings on intrapersonal regulation indicate that using cognitive reappraisal to regulate high intense images is less effective compared tothan using cognitive reappraisal to regulate low-intense images25,26,28. A second reason for the effect of situation intensity on regulation outcomes may be related to the motivation of the person to regulate. While this idea haswas not been directly tested, there are findings showing that when presented with high-intensity images, individuals report less perceived success of the regulation attempt, which may indicate lower motivation to regulate39. 	Comment by Steve Zimmerman: Should this be "regulate emotional responses to high-intensity images"?
Only one study, to my knowledge, has assessed the role of stimulus intensity in the context of social emotion regulation39. While Although this study focused on emotion regulation choice (i.e., choosing to regulate using cognitive reappraisal vs distraction) and not on regulation outcomes (i.e., the effects of the regulation on participants’ mood), the results are highly relevant. Specifically, the results indicate that similarly to what was found in intrapersonal emotion regulation, people tend to help other people using cognitive reappraisal mostly when the emotional situation (negative images) the other person experiences is not too intense. However, when other people face high-intensity negative images, people tend to help them mostly using distraction39. Importantly, this study also revealed that people choose cognitive reappraisal to help others experiencing highly intense situations to a greater degree than to help themselves when they themselves experience those situations. Namely, people help others regulate highly intense negative situations using cognitive reappraisal even though their tendency to use this strategy to help themselves in these situations is relatively low (compared to using distraction). These findings are in line with the results of our pilot studies which show a correlation between the perceived intensity of the situation and mood change. WNamely, we found that when people perceive the situation experienced by the other person as more intense, they report both a higher positive mood and a lower negative mood following support provision. It is possible that people feel that their support is more needed and valuable in high vs low intensity situations40. Together, these findings suggest an opposite pattern to what has beenwas found in intrapersonal emotion regulation studies. Specifically, it seems that in contrast to intrapersonal emotion regulation, during social emotion regulation higher stimulus intensity is linked to a larger (and not lower) improvement in the regulator’s mood. Both perceived effort and the motivation to help the other person have beenwere suggested as mediators of these effects, but there are yet no empirical findings supporting these ideas. With respectIn regard to the role of effort, it hwas been suggested that providing reappraisal support to others may be less demanding than self-regulation, as providing support allows the individuals to the take perspective and distance themselves from the situation13,41. Regarding motivation, it has beenwas found that when regulating high-intensitye emotional situations, participants estimated their regulation attempt to be significantly more effective when helping someone else vs regulating their own emotions39. Although motivation was not directly assessed in this study, it was assumed that when participants reported the regulation attempt to be more effective, they may have a higher motivation to regulate. In line with these findings, the  results of our pilot studies show that when participants perceived the situation experienced by the other person as more intense, they also report a higher motivation to help that person. 	Comment by Steve Zimmerman: Deleted as it is essentially the same information as the previous sentence	Comment by Steve Zimmerman: Or "my", to be consistent with your use of "I" elsewhere in the proposal
Together, these findings suggest an opposite effect of situation intensity on intrapersonal and social emotion regulation outcomes. Furthermore, it seems that the effort invested in the regulation and the motivation to regulate can modulate the links between situation intensity and regulation outcomes in both intrapersonal and social regulation. 
Situation controllability. Theoretical accounts from the coping literature propose that the controllability of a situation (i.e., the degree to which a person can influence the situation’s outcome42) may be a critical moderator of the adaptiveness of one’s regulatory efforts. In controllable situations (e.g., worrying about getting a fine for drinking while driving), attempting to change the situation (e.g., stop driving) may be more valuable than focusing on the emotions. However, in uncontrollable situations (e.g., mourning the death of a relative), the situation cannot be changedchanged, and people can benefit from changing their emotions43. In this regard, cognitive reappraisal may be more helpful for the well-being of the regulator in uncontrollable vs controllable situations43. Indeed, studies on intrapersonal emotion regulation have supported this claim by showing that cognitive reappraisal is helpful in reducing depression symptoms and promoting well-being in uncontrollable vs controllable contexts16,23,24. Furthermore, cognitive reappraisal may even impair well-being in situations that are controlled23, possibly because it dampens emotions that could motivate effective action44. Specifically, it was found that when participants experienced uncontrollable stress, higher cognitive reappraisal ability iwas associated with lower levels of depression, whereas when participants experienced controllable stress, a higher cognitive reappraisal ability iwas associated with a higher level of depression23. Similarly, participants with relatively high levels of well-being used cognitive reappraisal more when they perceived situations to be less controllable compared to when they perceived the situations as more controllable16. AlthoughWhile cognitive effort and motivation have beenwere found to play a role in the links between situation intensity and regulation outcomes (as described in the previous section), there are no studies, to my knowledge, which have examined how cognitive effort mediates the link between situation controllability and regulation outcomes. However, it seems that the motivation to regulate does play a role in this association. Specifically, it has beenwas suggested that in controllable situations, there should be less motivation to regulate using cognitive reappraisal, as other coping strategies such as situation modification may be more beneficial23. This assumption, however, haswas not been directly tested.
Only one study has examined the influence of situation controllability on social emotion regulation24. Specifically, this study compared thThe effects of situation controllability on intrapersonal (humor and downplaying the negative emotions) and social regulation (giving feedback and opportunity to vent) were compared. With regard to intrapersonal emotion regulationT, the results replicated prior findings on intrapersonal emotion regulation, showing that the regulation was more effective in uncontrollable vs controllable situations. However, the opposite was found findings were found in the social emotion regulation condition. Specifically, providing support to others was more effective for the regulator in controllable vs uncontrollable situations. These results are in line with our preliminary findings, which showed that when the situation is perceived as more controllable, providing support to others is associated with a larger increase in positive mood for the regulator (see pilot data section). Thus, it seems that situation controllability may have opposite effects on intrapersonal and social emotion regulation. It is yet unclear why situation controllability affects differently intrapersonal and social emotion regulation, and whether effort and motivation mediate the links between situation controllability and regulation outcomes. 
Using pupil dilation to assess regulation outcomes and cognitive effort 
Most prior studies on intrapersonal and social emotion regulation used self-report measures, which may be subjected to influences unrelated to the task (e.g., anchoring effects, time pressure, credibility of the responder45). Physiological measures can provide a more objective assessment of the effects of interest,  and therefore the current proposal includes also the assessment of pupil dilation measurement (Experiments A2, B2). PThe pupils are more dilate mored for affective than for neutral stimuli46–48. This effect is attributed to activation of the sympathetic branch of the autonomic nervous system, due to emotional arousal49,50. In addition, the pupils are more dilated in tasks that require more cognitive effort51. In the current proposal, pupil dilation will be therefore used as a physiological marker of: 1) arousal level following the regulation attempt; and 2) the effort usedimplemented in the regulation. 
Both the effort implemented in cognitive reappraisal and the success of reappraisal in reducing emotional arousal havewere previously been shown to be correlated with pupil size. These effects, however, were tested thus far only in studies examining intrapersonal emotion regulation, and not in studies examining social emotion regulation. These studies show that compared to watching negative images (without reappraisal) (watch-negative) condition, when participants are asked to use cognitive reappraisal to regulate their emotional responses to negative images (reappraise condition), there is an increase in pupil size during the regulation phase which . This increase in pupil size is considered to represent the cognitive effort needed for the regulation52–55. At a later time window, however, results indicate a smaller pupil size in the reappraisale vs the watchingh-negative condition, possibly due to a reduction in emotional arousal54,56. Namely, an initial increase in pupil size during the cognitive reappraisal attempt seems to results from the effortful nature of the task, while a later decrease in pupil size is thought to represent the success of the regulation in reducing negative affect54,56. Therefore, by examining pupil dynamics in real time we can assess both the level of effort needed to perform the regulation and the effectiveness of cognitive reappraisal in reducing the physiological arousal associated with negative affect. For example, one prediction that was proposed in prior work, but was not directly tested, is that social emotion regulation requires less effort than intrapersonal emotion regulation13. If this is indeed the case, we may see smaller pupil size during the social vs the intrapersonal cognitive reappraisal assignment. In addition, we may find larger pupil dilation when participants regulate their response to  high vs low intensitye negative situations, as high-intensitythese situations may be harder to regulate than low- intensitye situations. This effect, however, may be more pronounced in the intrapersonal vs social regulation task, as intrapersonal emotion regulation has beenwas shown to be more susceptible to effort than social emotion regulation39. Furthermore, examining pupil size following the regulation attempt can indicate which of these two regulation types leads to a larger reduction in sympathetic arousal (whichhat is expected to be correlated with a larger reduction of negative mood). Lastly, pupil size can indicate whether the effort implemented in the regulation can explain the different effects of situation intensity and controllability on regulation outcomes. 

2. Research objectives and expected significance
Research objectives. The aim of the current research is toaimed at examineing the role of situation intensity and controllability in intrapersonal and social emotion regulation. Specifically, Iwe will examine how these two factors influence the effects of cognitive reappraisal on the regulator’s mood and physiological arousal. Furthermore, Iwe will assess how cognitive effort and motivation modulate the links between situation intensity and controllability and the observed effects. 	Comment by Steve Zimmerman: I think "we" sounds better, but I have changed to "I" for consistency throughout the proposal. If you prefer, you could change all the instances of I/me/my to we/us/our. 
Expected significance. The proposed studies are based on the assumption that intrapersonal and social emotion regulation are modulated differently by situational factors, such as the intensity and the controllability of the emotional situation. The effects of these situational factors on regulation outcomes are expected to be mediated by the cognitive effort required during the regulation, as well as motivation to regulate. The assumption that situational factors, such as stimulus intensity and controllability, would show different effects on intrapersonal and social emotion regulation is supported to some degree by prior research24,39 and by our pilot data. These prior findings hint that stimulus intensity and controllability influence social emotion regulation in an opposite pattern to what hwas been found in intrapersonal emotion regulation studies. However, most of these prior studies were not designed to assess the effects of situational factors on regulation outcomes, and none of these studies assessed both effort and motivation as mediators of the observed effects. The novelty of the current series of studies therefore reliesy on: 1) a direct comparison of the effects of intrapersonal and social emotion regulation on regulation outcomes; 2) the manipulation of situation intensity and controllability to test their causal effects on regulation outcomes; 3) the assessment of cognitive effort and motivation as two mediators that can explain the links between these two situational factors and regulation outcomes; 4) the inclusion of a subjective measure (pupil dilation) for the assessment of regulation outcomes and cognitive effort. The Together, findings from the proposedcurrent research are expected to uncover important knowledge regardingon the determinants of emotion regulation and social ties. This knowledge has implications for each one of us, and even more so for people who provide emotion regulation support on a daily basis, such as parents of young children kids and professional counselors such as psychotherapists, social workers, and educators.	Comment by Steve Zimmerman: I would class pupil dilation as an *objective* measure, in the sense that measurement of pupil size is not prone to experimenter interpretation or the participant's self-report.

Or do you mean that pupil dilation itself is subjective (in the sense that different people may show different levels of dilation in response to the same stimulus)?

3. Detailed description of the proposed research
Working hypothesis 
Prior research showsed that both situation intensity and situation controllability influence the effect of intrapersonal cognitive reappraisal on the regulator’s mood. Our pilot data suggest that these factors are also associated with the outcomes of social emotion regulation on the supporter’s mood, but in the opposite direction. Namely, while higher situation intensity was found to be associated with a less successful of the regulation attempt during intrapersonal emotion regulation, it was showed to be correlated with a higher regulation success during social emotion regulation (see pilot data). Furthermore, while intrapersonal emotion regulation was found to be more effective for the regulator in uncontrollable vs controllable situations, it was showed to be less effective to support providers in uncontrollable vs controllable situations16,23,24. Possible mediators of these opposite links are the effort needed for the regulation and the motivation to regulate. The proposed research consists of two sets (Set A, Set B). Set A will examine the role of stimulus intensity in intrapersonal and social emotion regulation, while Set B will examine the role of stimulus controllability intensity in intrapersonal and social emotion regulation. Each set will include two experiments, one including vignettes and the other one including movie clips as the emotional stimuli. In all experiments, participants will be asked to use cognitive reappraisal to regulate their own emotions (intrapersonal regulation block) or to provide regulation support to another person (social regulation block). Our main hypothesis is that situation intensity and situation controllability willould influence differently intrapersonal and social emotion regulation differently (see Figure 2x), and that these opposite effects willould be mediated by effort and motivation. Specifically, we predict that:	Comment by Steve Zimmerman: Consider changing "set" to "study", and A/B to 1/2 - it is typical for a research proposal to consist of two or more studies and this terminology will be more familiar to most reviewers.
Obviously this would mean changing all mentions of "set A" to "study 1" and "set B" to "study 2"	Comment by Steve Zimmerman: Should this word be here? Or should it just be "stimulus controllability"?
1) Hhigh (vs low) intensitye emotional situations will be associated with lessa lower improvement of the regulator’s mood as well as a lower reduction in physiological arousal in the intrapersonal emotion regulation block. This effect will be mediated by a higher effort and a lower motivation to regulate high vs low intensitye emotional situations. An opposite pattern will be observed in the social emotion regulation block. Specifically, compared to low intensitye emotional situations, high intensitye situations will be associated with a greater improvement of the regulator’s mood and a larger reduction in physiological arousal, presumably via an increase in the motivation to provide regulation support for high vs low intensity situations.
2) [image: ]Controllable (vs uncontrollable) situations will be associated with lessa lower improvement of the regulator’s mood and less reduction in physiological arousal in the intrapersonal emotion regulation block, compared to uncontrollable situations. This effect will be mediated by a lower motivation to employ cognitive reappraisal in controllable vs uncontrollable situations. However, an opposite pattern will emerge in the social emotion regulation condition, in which controllable (vs uncontrollable) situations will be associated with greater regulation outcomes in terms of mood improvement and reduction in physiological arousal.
Research design & methods 
This proposal includes two sets of studies, each consisting of two experiments. For each experiment, I will use an independent sample;. Namely, individuals who participate in one experiment willould not be able to participate in another experiment. In each set, I will examine the role of either situation intensity (Set A) or situation controllability (Sset B) on intrapersonal and social emotion regulation. Each experiment will include a repeated- measures design manipulating regulation type (intrapersonal vs social) and situation type (high intensitye vs low intensitye [Set A] or controllable vs uncontrollable [Set B]). Effort and motivation will be assessed as mediators of the links between situation intensity/controllability and regulation outcomes. Regulation outcomes will be measured by assessing changes in negative and positive mood, as well as changes in physiological arousal (pupil dilation), following the regulation attempt. In order to manipulate situational factors and to increase ecological validity, the cognitive reappraisal assignment in all studies will be performed usingon brief vignettes or movie clips as stimuli. Video clips enable the measurement of pupil size as participants can watch the clips without moving their eyes (movement of eyes, such as during the reading of vignettes, can affect pupil size57). We do not expect the behavioral findings to be different for vignettes vs movie clips but will assess this on an exploratory basis. It is noteworthy that the social emotion regulation task in the current proposal includes providing reappraisal support to unfamiliar people (presumably other participants but actually hypothetical scenarios created by the research team). This eliminates possible confounds such as level of familiarity and, relationship status, and so on. Pupil dilation will be measured using an Eye-Link 1000 Plus eye tracker device. In addition, to explore possible interactions between individual differences and the effects observed, participants will complete questionnaires assessing their levels of empathy (Interpersonal Reactivity Index; IRI58), psychological distress (Depression Anxiety and Stress Scale; DASS59), and trait cognitive reappraisal (Emotion Regulation Questionnaire; RQ1).	Comment by Steve Zimmerman: I am having trouble following this statement. Do you mean that participants are led to believe that they are providing support to other participants? If so, I suggest using "ostensibly" rather than "presumably".

 

Participants' characteristics and power analysis 
Participants in all studies will be young adults (50% female, age range 18-35 years), native Hebrew speakers, with no reported psychiatric illness. Following prior research39, we based our power analysis on a medium-sized effect (f2 = .25, partial eta2 = .06). G*Power60 estimated that a sample of 60 participants would provide 80% power to detect a medium-sized effect of the interaction between situational factor (intensity: high vs low, or controllability: controllable vs uncontrollable) and emotion regulation type (intrapersonal vs social) with alpha = .05 for a repeated-measures ANOVA. Therefore, 60 participants will be recruited for each study (Total N Set A = 120; Total N Set B = 120). EAn ethical approval for the study will be requested from the IRB committee of the Faculty of Education, University of Haifa. The request for the ethical approval will be based on prior approvals we received to conduct the pilot experiments. 	Comment by Steve Zimmerman: Can you justify restricting your sample to young people? Is it the case that this is a convenience sample (e.g., University students)?	Comment by Steve Zimmerman: Or you can use: ηp2 (it will let me change the 2 to superscript in a comment!)	Comment by Steve Zimmerman: This may not be necessary, so you can delete if you need space.

Set A – Examining the effect of stimulus intensity on intrapersonal and social emotion regulation 
Set A will examine the effects of stimulus intensity on regulation outcomes during intrapersonal and social emotion regulation, as well asand the mediating role of effort and motivation. This set will includes two experiments, eachall of which will consist of a cognitive reappraisal task withhaving two blocks: an intrapersonal regulation block and a social regulation block. The order of the blocks will be counterbalanced across participants. In the intrapersonal regulation block, participants will be asked to use cognitive reappraisal to regulate their own negative events. In the social regulation block, participants will be asked to use cognitive reappraisal to help another participant who experiencesing a negative event. The intrapersonal and social events will be of either high intensity (e.g., involvement in a car accident) or of low intensity (e.g., an argument with a friend). In Experiment A1, the emotional stimuli will be include brief vignettes. In Experiment A2, the emotional stimuli will beinclude brief movie clips. This experiment will also include an eye-tracking assessment of pupil dilation as a physiological markers of regulation outcomes and cognitive effort. 	Comment by Steve Zimmerman: It is not the events that are being regulated, but the participants' responses to them.
I suggest replacing "events" with "emotions," "mood," "affect" or similar

OR: is the point here that the participants are reacting to events that have occurred to them? In which case, I suggest "participants will be asked to use cognitive reappraisal to regulate their emotional responses to their own negative events."

[image: ]Participants and overall procedure. Sixty individuals (50% female, age range 20-35 years) will participate in each of the experiments (Experiment A1 - vignettes, Experiment A2 – video clips). Figure 3 illustrates the overall study design, which includes two lab sessions. The first lab session will be a preparation session, in which participants will provide personal events (for the intrapersonal block) and will be exposed to the events of the social block. They will be invited to the lab again one week following the preparation sessionlater. In the second lab session, they will perform the cognitive reappraisal task and fill outup questionnaires assessing demographic characteristics, psychological distress, trait cognitive reappraisal, and empathy. In Experiment A2, the cognitive reappraisal task will include the recordings of pupil diameter using an Eye Link Eye-Tracking device. 	Comment by Steve Zimmerman: "read another person's account of a negative event" (?)


Lab Session 1: Preparation session
Experiment A1 (vignettes): In this preparation session, participants will provide the events that will be used in the intrapersonal regulation block in the second lab session. They will also read the events that will be used in the social regulation block in the second lab session (to compare the familiarity of the intrapersonal and social stimuli). Specifically, participants will be asked to write a description of eight8 negative events they experienced in the past year. They will write their events in Qualtrics (ref), with a limitation of 50-100 words for each event. They will be also asked to read descriptions of eight8 events presumably written by another participant. These events will also consist of 50-100 words. The instructions of these assignments are based on prior research from my lab13,61,62. Event intensity will be manipulated by asking participants to write about four4 high- intensitye and four4 low- intensitye events. For the social regulation condition, participants will be presented with four4 high- intensitye and four4 low- intensitye events presumably written by another participant. The events used in the social regulation block were previously created by our research team and were validated in the pilot studies. For both own and other events, participants will be asked to rate the event’s intensity and controllability. Ratings will be done on a scale ranging from 1 (not at all) to 9 (very much). Although controllability will not be manipulated in Set A, ratings of controllability will be used as an additional factor of interest in the analyses to assess the effect of possible interactions between stimulus intensity and controllability on in regard to emotion regulation success.	Comment by Steve Zimmerman: What is the rationale for this limitation?	Comment by Steve Zimmerman: Do you mean that the participants are told (or otherwise led to believe) that these events were written about by other participants, when in fact they were not?
If so, I suggest replacing presumably with "ostensibly"	Comment by Steve Zimmerman: Do you mean the instructions that the participants follow? If so, I suggest "the instructions given to participants are based on…"	Comment by Steve Zimmerman: Will you define high and low intensity for your participants? Or give them examples? Or is it up to them to decide what counts as high/low intensity?	Comment by Steve Zimmerman: See previous comments about this word
Experiments A2 (movie clips): The preparation session will be similar to that of Study A1. However, instead of writing about events for the intrapersonal block, participants will be filmed while talking aboutelling their events (four4 high intensitye and four4 low intensitye) to the camera. Each event will be of 30-60 seconds length. In order to be familiarizedacquaintant with the social regulation events, participants will be asked to watch eight8 clips (each 30-60 seconds, four4 high intensitye and four4 low intensitye) in which another person  presumably another participant (but actually an actor) talksells about a high or a low intense personal event. Participants will be informed that this person is another participant, but in reality an actor will be used. As in Experiment A1, participants will be asked to rate the event’s intensity and controllability. 	Comment by Steve Zimmerman: I have tried to clarify this aspect of the procedure - please check for accuracy (e.g., if the participants are not explicitly told that the actor is another participant, then are they intended to infer it somehow?)

Lab Session 2: Cognitive reappraisal task 
Experiment A1 (vignettes): The cognitive reappraisal task will include two blocks: Intrapersonal regulation block and social regulation block. The order of the blocks will be counterbalanced across participants. The intrapersonal block will include eight8 trials; on each trial, the participants will be asked to read one of thean events they wrote about in the preparation session (four4 high intensitye and four 4 low intensitye). Then, they will report their positive and negative mood and their motivation to regulate their emotions. Following this, they will be asked to reframe the event in a way that reduces their negative feelings. They will be given 5 minutes to write their reframing (for similar designs see63,64). Lastly, participants will rate the effort needed for the regulation and their positive and negative mood. The social regulation block will also include eight8 trials; on each trial the participant will be asked to read an account of an event they believe to have beenpresumably written by another participant (four4 high intensitye and four4 low intensitye) and to write a supportive note to that person by helping them reframe the event in a way that will reduce their negative feelings. ParticipantsThey will be given 5 minutes to write the supportive note. As in the intrapersonal block, participants will rate their positive and negative mood, as well as their motivation to help the other person following their reading about the event, and their effort needed for thein employing the regulation, and their positive and negative mood after following writing their supportive note. The assessment of mood in both blocks will include four items assessing negative mood (e.g., “right now I feel sad”) and four items assessing positive mood (e.g., “right now I feel calm”). The assessment of motivation will be assessed using one item (“I want to reappraise the event/use cognitive reappraisal to help the other person”). The assessment of effort will also be assessed using one item (“I invested effort in the regulation”). On each item, participants will rate their response on a scale ranging from not at all (1) to very much (9). 	Comment by Steve Zimmerman: Are these existing scales? If so, give citations
[image: ]Experiment A2 (movie clips): The cognitive reappraisal task used in Experiment A2 will be have the same design as in Experiment A1. However, instead of vignettes, the emotional stimuli will consist of brief movie clips. Furthermore, eye-tracking will be used to assess pupil diameter during the task. Two main changes will be made to adjust the task: 1) participants will not write their reframinggulation, but will be only asked to think about it (as writing is associated with causes eye movements that can influence pupil size); and 2) the timing of the task, as well as the brightness and luminance of the screens will be adjusted to fit pupillometry assessment (see Figure 4).  	Comment by Steve Zimmerman: Is this correct?

Statistical analyses and expected results. Manipulation check (Experiment A1): In order to make sure that participants performed the regulation strategy as required, three independent research assistants will independently go over the text participants write in Experiments A1 and willand code them as 1 (correct cognitive reappraisal use) or 0 (no/incorrect cognitive reappraisal use). Trials in which the participant did not perform cognitive reappraisal will be removed from the analyses. Participants with less than 80% correct cognitive reappraisal trials will be excluded from the analyses. According to our pilot studies, participants are able to perform the cognitive reappraisal assignment relatively well (less than 5% of the trials/participants are excluded based on these criteria). 
The interaction between stimulus intensity and regulation type on self-report mood (Experiments A1, A2): Two within-subjects independent measures will be used: regulation type (intrapersonal vs social), and stimulus intensity (low vs high). The interactive effection ofbetween these factors on regulation success will be examined by calculating mean change in positive mood and mean change in negative mood for each trial (i.e., mood after regulation minus mood before regulation). Therefore, two repeated measure analysis of variance (ANOVAs) will be used— – one assessing the interaction between regulation type and stimulus intensity on positive mood change, and one assessing the effect of this interaction on negative mood change. Effort and motivation ratings will be entered as two continuous predictors. We expect to find a significant interaction between regulation type and stimulus intensity. Specifically, we expect to replicate prior findings showing that intrapersonal cognitive reappraisal use is more effective in improving mood in low vs high intensitye situations 25,26. However, we expect that this effect will be opposite in the social regulation block, showing that helping others using cognitive reappraisal is more effective for the supporter in high vs low intensitye emotional situations. In case of a significant three-way interaction between regulation type, situation intensity and effort or motivation, we will explore the mediating role of the factor that yielded a significant interaction in the link between situation intensity and regulation success separately for the intrapersonal and social regulation blocks.
Physiological assessment of regulation outcomes and effort (Experiment A2): In Experiment A2, eye-tracking will be used in addition to self-report measures. Mean pupil dilation during the regulation time-window will be used as a marker of cognitive effort51; Mean pupil dilation in the post-regulation time window will be used as a marker of regulation outcomes in regard to physiological arousal49; Pupil data will be pre-processed and analyzed using scripts created by our research team65,66. These scripts are widely used and cited among eye-tracking researches57. 	Comment by Steve Zimmerman: Replace with either:
"by eye-tracking researchers"
Or
"in eye-tracking studies"
To assess regulation outcome in term of physiological arousal, pupil size during the post-regulation phase (see Figure 4) will be entered into a repeated measures ANOVA assessing the interaction between situation intensity (high vs low) and regulation type (intrapersonal vs social). I predict an interaction between regulation type and stimulus intensity, mimicking the behavioral effect found for self-reported mood. Specifically, in the intrapersonal block, we expect a larger pupil size following the regulation of high vs low intensitye situations, as employing self-cognitive reappraisal is expected to be less successful in reducing physiological arousal when employing cognitive reappraisal on high vs low intensitye situations. IWe predict an opposite pattern in the social regulation block, showing a smaller pupil size following the regulation of high vs low intensitye situations, due to a larger reduction in negative mood of the supporter following the provision of regulation support to individuals experiencing high intensitye situations (see preliminary data section). 
To assess cognitive effort, pupil size during the regulation phase will be entered into a repeated measures ANOVA assessing the interaction between situation intensity (high vs low) and regulation type (intrapersonal vs social). I predict a main effect for regulation type showing a larger pupil dilation for the intrapersonal vs the social block. Such a finding will provide evidence that giving emotion regulation support to others is easier than regulating one’s own emotions. I also predict a larger pupil size for high vs low intensitye emotional situations representing the difficulty in regulating reactions to high- intensitye situations. As mentioned above, this effect, however, is expected to be larger in the intrapersonal than in the social regulation block39. 
    
Set B – Examining the effect of situation controllability on intrapersonal and interpersonal emotion regulation success
Set B will examine the effects of stimulus controllability on intrapersonal and interpersonal emotion regulation. As in Set A, Set B will include two experiments involving, which consist of a cognitive reappraisal task: Experiment B1 will use vignettes as emotional stimuli; Experiment B2 will use movie clips and the assessment of pupil dilation during the task. The intrapersonal and social events that will be used in the emotion regulation task will include either controllable or uncontrollable emotional situations. 
Participants and overall procedure. 60 participants individuals will be recruited for participate in each of the experiments. The design of the experiments ’ design iswill be identical to those used in Set A, but instead of situation intensity, we will manipulate situation controllability (see Figure X). Therefore, in the preparation lab session, participants will be asked to describeprovide events that they either had control over the situation (e.g., getting caught for cheating in an exam) or events in which they had no control over the situation (e.g., getting a diagnosis of an autoimmune disease). The eEvents inof the social regulation block will include either controllable or uncontrollable situations that were ostensiblypresumably provided by another participant. These events will be created by the research team and will be validated in a pilot study. 	Comment by Steve Zimmerman: Figure 3?
Statistical analyses and expected results
 Manipulation check (Experiment B1): See Experiment A1. 
The interaction between situation controllability and regulation type on self-report mood (Experiments B1, B2): In bothall experiments inof Set B, two within-subjects independent measures will be used: regulation type (intrapersonal vs social), and situation controllability (controllable vs uncontrollable). The interaction between these factors on regulation success will be examined by calculating mean change in positive mood and mean change in negative mood for each trial (i.e., mood after regulation minus mood before regulation). Therefore, two repeated measure analysis of variance (ANOVAs) will be used – one assessing the interaction between regulation type and situation controllability on positive mood change, and one assessing the effect of this interaction on negative mood change. Effort and motivation ratings will be used as continues predictors We expect to find a significant interaction between regulation type and situation controllability. Specifically, as mentioned above, we expect to replicate prior findings showing that intrapersonal cognitive reappraisal use is more effective in improving mood in uncontrollable vs controllable situations16,23,24. However, we expect that this effect will be opposite in the social regulation block (i.e., controllable events will be associated with larger improvement in the supporter’s mood). In case of a significant three-way interaction between regulation type, situation controllability and effort or motivation, we will explore the mediating role of the factor that yielded a significant interaction in the link between situation controllability and regulation outcomes separately for the intrapersonal and social regulation blocks.
Physiological assessment of regulation outcomes and effort (Experiment B2): As in Experiment A2, mean pupil dilation during the regulation time-window will be used as a marker of cognitive effort51,52,56; Mean pupil dilation in the post-regulation time window will be used as a marker of regulation outcomes in regard to physiological arousal54,56. 
To assess regulation outcome in terms of physiological arousal, pupil size during the post-regulation phase (see Figure 4) will be entered to a repeated- measures ANOVA assessing the interaction between situation controllability (uncontrollable vs controllable) and regulation type (intrapersonal vs social). I predict an interaction between regulation type and stimulus controllability, supporting the behavioral effect found for self-reported mood. Specifically, in the intrapersonal block, I expect a larger pupil size following the regulation of controllable vs uncontrollable situations, as employing self-cognitive reappraisal is expected to be less successful in reducing physiological arousal when employing cognitive reappraisal on controllable situations. I predict an opposite pattern in the social regulation block, showing a smaller pupil size following the regulation of controllable vs uncontrollable situations, due to a larger reduction in negative mood of the supporter following the provision of regulation support to individuals experiencing controllable situations24. 
To assess cognitive effort, pupil size during the regulation phase will be entered into a repeated measures ANOVA assessing the interaction between situation controllability (controllable vs uncontrollable) and regulation type (intrapersonal vs social). As withSimilar to Experiment A2, I predict a main effect for regulation type, showing a larger pupil dilation for the intrapersonal vs the social block. I do not have specific predictions regarding the role of effort in the regulation of controllable vs uncontrollable situations. 

Preliminary work
Two pilot experiments were conducted to assess the effect of interpersonal emotion regulation on the regulator’s mood, and the links between stimulus intensity and controllability and mood change. The role of motivation was also examined. Together, findings of this preliminary work demonstrated that situation intensity and controllability are correlated with social emotion regulation success, as indicated by change in mood following the regulation. Importantly, compared to findings from the intrapersonal emotion regulation literature, results of the pilot data showed an opposite link between these two factors (situation intensity and controllability) and social emotion regulation success. These findings, therefore, suggest that intrapersonal and social emotion regulation are modulated differently by these situational factors. However, in tThese pilot studies we , however, did not manipulate stimulus intensity and controllability, but only measured them. Therefore, they results cannot indicate the causal role of these factors in the effect of emotion regulation on the regulator’s mood. In addition, participants were not instructed to use a certain emotion regulation strategy when providing support to another person, so they could have used a variety  in this study could have been done using variousof strategies, as participants were not instructed to use a certain emotion regulation strategy. Furthermore, these studies did not include a comparison between intrapersonal and social emotion regulation. 
Vignettes experiment: Participants (N = 141 women, mean age = 26 years) were asked to read eight brief vignettes each describing a negative emotional situation that weres ostensipresumably written by another participant (a stranger). For each event, participants were asked to report the intensity and controllability of the situation (“how badmuch do you think the other person feels bad about the situation?”, “how much control do you think the other person had control over the situation?”). Participants also reported their mood using three positive items (calmness, happiness, and pride) and fiveour negative items (fear, sadness, anger, frustration, and guilt). Then, they were asked to help the other person by writing a supportive note. Next, they reported the degree to which they used cognitive reappraisal (e.g., “I tried to influence the emotions of the other person by helping them to change how they think about the situation they are in”) using five items from the Interpersonal Emotion Management scale (IEM67), ranging from 1 (not at all) to 7 (very much). Lastly, participants rated their mood again. Mood ratings were reporteddone on a scale ranging from 1 (not all) to 5 (very much). 	Comment by Steve Zimmerman: I have edited these questions for readability, but I realise that if you are reporting the exact words used in the pilot study, they should not be edited.
Of course, assuming that the questions were in Hebrew, then we can be flexible about the phrasing when translating into English 😊
[image: ]Clips experiment: Participants (N = 197, 58% female, mean age = 26 years) were asked to watch four brief movie clips.  Each of the The clips featured included an actors discussing a negative events they had experienced (see Figure 5 for an example). As in the vignettes experiments, participants rated the intensity and controllability of the situation presented in the clip, wrote a supportive note to the person in the clip and answered a questionnaire assessing the degree to which they used different emotion regulation strategies (cognitive reappraisal, distraction, acceptance, comfort, and problem-solving) to help the person in the clip. Each strategy consisted of two items, and the ratings ranged from 1 (not at all) to 7 (very much). Participants also rated their positive (3 items, e.g., “Currently, I feel calm”) and negative (5 items, e.g., “Currently, I feel sad”) mood before and after providing support for the person in the clip. Mood ratings were reporteddone on a scale ranging from 1 (not all) to 5 (very much).	Comment by Steve Zimmerman: Was there any matching of participant gender to actor gender? Were all clips of men? Or 50/50 men and women?
You may not have room for this information here, of course...	Comment by Steve Zimmerman: This is worded differently to the equivalent section for the vignette experiment. Consider using the same wording in both places if the measurers and procedure were the same.
Figure 5. Example of a movie clip in the social regulation condition.
Preliminary findings 1: Social emotion regulation using cognitive reappraisal is associated with improved positive mood. In both the vignettes and clips studies, using cognitive reappraisal to provide emotion regulation support to others was associated with an increase in positive mood (Vignettes: r = .41, p < .0001; Movie clips: r = .19, p < .001; see Figure 6). 
[image: ]Figure 6. Preliminary findings showing a correlation between cognitive reappraisal use during support provision and increase in the regulators’ positive mood in both the vignettes and clips studies. 

Preliminary findings 2: Situation intensity is associated with mood change during social emotion regulation. Situation intensity (as perceived by the regulator) was associated with an increase in positive mood (Vignettes: r = .43, p < .001; Clips: r = .34, p < .001) and with a decrease in negative mood change (Vignettes: r = -.53, p. < .001; Clips: r = -.36, p < .001; see Figure 7). Motivation to regulate mediated the effect of stimulus intensity on positive mood change (Vignettes: Beta = 1.69, p = 0.004; Clips: Beta = 1.69, p = .09), due to increased motivation to help as the perceived intensity was reported to be higher.
[image: ]Figure 7. Preliminary findings showing a correlation between situation intensity and increase in the regulators’ positive mood in both the vignettes and clips studies. 

Preliminary findings 3: Situation controllability is associated with mood change during social emotion regulation. Situation controllability (as perceived by the regulator) was associated with an increase in positive mood change (r = .20, p < .001; see Figure 8), but not with negative mood change, in the vignettes study. There was no significant correlation between stimulus controllability and mood change in the clips study.
[image: ]Figure 8. Preliminary findings showing a positive link between situation controllability and increase in positive mood following the provision of cognitive reappraisal support to another person in the vignettes study.


Expected results and pitfalls
The proposed set of studies are expected to provide novel insights on the role of situation intensity and controllability in intrapersonal and social emotion regulation. Furthermore, the results are expected to show whether effort and motivation mediate the link between situation intensity and controllability and regulation outcomes. Several pitfalls and task-related issues need towould be taken into consideration: 1) Although our main predictions do not include the role of individuals differences (e.g.,such as empathy, depression symptoms), these variables were proven to be important in prior studies68–70 and therefore will be examined in exploratory analyses. 2) For issues related to the task design, especially concerning filming of the movie clips and manipulating stimulus intensity and controllability I will consult with Prof. Gal Sheppes and Prof. Anat Perry, whoich are highly familiar with these tasks designs (see attached support letters). 3) As pupil dilation can indicate both effort and arousal-related processes57,71, pupillometry data will be correlated with self-report measures of mood and effort to make sure that interpretation of the findings is in line with the proposed underlying cognitive process. 4) Although the tasks consist of a relatively low number of trials per condition, similar designs have been used successfully in prior studies13,72,73, including in our my pilot study. 5) To avoid confounding variables related to familiarity, relationship status, etc., the support provision will be manipulated by helping a stranger (presumably ostensibly another participant) and not a relative (e.g., a friend or a spouse). Testing the observed effects in everyday social interactions, which mostly include providing support to a familiar person, may yield different findings. This should be explored in future studies. 	Comment by Steve Zimmerman: Changed to be consistent with the use of "I" elsewhere in the proposal

Resources available for the proposed study
Dr. Noga Cohen is a faculty member in the Department of Special Education and the Edmond J. Safra Brain Research Center for the Study of Learning Disabilities at the University of Haifa. Dr. Cohen has theoretical and methodological expertise in emotion regulation research and pupillometry. She conducted her postdoctoral research with Kevin Ochsner, a world-leading expert on affective and cognitive neuroscience, where she started to explore the benefits of social emotion regulation beforeand continuinged this line of work in her lab at the University of Haifa. Dr. Cohen has extensive expertise in affective neuroscience, including behavioral, eye tracking, and neuroimaging methods acquired during her positions at Ben-Gurion University of the Negev, the Max Planck Institute for Human Cognitive and Brain Sciences, the Weizmann Institute of Science, and Columbia University. Her work on intrapersonal and social emotion regulation has beenwas published in top-tier journals 13,63,68,74. Dr. Cohen is beginning her fifth year as a senior lecturer at the University of Haifa, where she leads the Emotion Lab. The lab includes a lab manager and ten graduate students. The lab space includes five testing rooms with the necessary equipment to run behavioral and eye-tracking studies, as well as seven workstations for students. Dr. Cohen is an expert in pupillometry and has published guidelines and scripts for pupillometry pre-processing and analysis, currently used by researchers around the world66. She has already conducteddone numerous experiments using vignettes13,63,64 and one experiment using movie clips (presented in the preliminary data section) and therefore is highly knowledgeable of all the methods described in the current proposal. She is also in contact with Prof. Gal Sheppes and Prof. Anat Perry who will serve as consultants whenever there is need (see attached letters). 	Comment by Steve Zimmerman: Or participants? For running experiments?
Or you could shorten this to "as well as seven workstations."
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Figure 1. The overall design of the proposed studies
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Figure 2.Working hypotheses.










Figure2.Workinghypotheses.
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Figure 3. Overall task design of Sets A and B.










Figure3.OveralltaskdesignofSetsAandB.
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Figure 4. Task design of Experiments A2 and B2.
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