
UCLA
UCLA Electronic Theses and Dissertations

Title
Social facilitation of emotion regulation: Uncovering the mechanisms and outcomes of social 
regulatory support

Permalink
https://escholarship.org/uc/item/36g1c3w5

Author
Sahi, Razia S

Publication Date
2023
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/36g1c3w5
https://escholarship.org
http://www.cdlib.org/


 

UNIVERSITY OF CALIFORNIA 

Los Angeles 

 

 

 

Social facilitation of emotion regulation:  

Uncovering the mechanisms and outcomes of social regulatory support 

 

 

 

A dissertation submitted in partial satisfaction of the  

requirements for the degree Doctor of Philosophy 

 in Psychology 

 

by 

 

Razia Sukaina Sahi 

 

 

 

2023 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright by 

Razia Sukaina Sahi 

2023



 ii 

ABSTRACT OF THE DISSERTATION 

 

Social facilitation of emotion regulation:  

Uncovering the mechanisms and outcomes of social regulatory support 

 

by 

 

Razia Sukaina Sahi 

Doctor of Philosophy in Psychology 

University of California, Los Angeles, 2023 

Professor Naomi Ilana Eisenberger, Co-Chair 

Professor Jennifer Ashley Silvers, Co-Chair 

 

Decades of research demonstrate that emotion regulation — the collection of strategies 

people use to manage emotional states — is critical for health and well-being. However, most of 

this research focuses on how we regulate our own emotions. In everyday life, we often receive 

help from others with managing our emotional states, and, in the absence of supportive 

relationships, physical and mental health tend to suffer. To understand how relationships impact 

wellbeing, it is critical to unpack how social interactions shape emotion regulation processes. 

Across four separate studies using a novel dyadic paradigm designed to examine how social 

support from friends can impact emotion regulation, this dissertation tests: (Paper 1) whether social 

support can potentiate emotion regulation strategies in-the-moment; (Paper 2) whether the effects 

of social support linger to facilitate emotion regulation when people are alone; and (Paper 3) 
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whether features of vocal expression — namely acoustic pitch — influence social emotion 

regulation outcomes. First, we found that reappraising negative stimuli (i.e., reinterpreting its 

content to change its emotional impact) was more effective with help from a friend, as compared 

to reappraising independently. We found that this difference was not driven by the quality of 

reappraisals, or a mere buffering effect from hearing the friend’s voice, suggesting that social 

support selectively potentiated reappraisal efficacy. Next, we showed that social support improved 

regulatory outcomes both in-the-moment when receiving support and when people encountered 

the same stimuli again on their own, demonstrating how social interactions can help prepare 

individuals to independently cope with distressing events. Finally, we demonstrated that higher 

support giver pitch during social emotion regulation was associated with better regulatory and 

relationship outcomes, providing insight into how people effectively communicate during 

supportive interactions. By investigating how social relationships can be leveraged to improve 

emotion regulation, this work advances our understanding of how social contexts shape health and 

wellbeing over time and highlights potential pathways for ameliorating emotion dysregulation. 
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INTRODUCTION 

While emotions are generally useful for shaping how individuals communicate, learn, 

and respond to their environments, the inability to effectively regulate emotions underlies a host 

of mood and anxiety disorders (Aldao et al., 2010; Campbell-Sills & Barlow, 2007), and can 

severely disrupt social relationships (Eisenberg et al., 2014; Gross, 1998a). Given the importance 

of emotion regulation in health, well-being, and social functioning, extensive research has 

investigated how people implement emotion regulation strategies across a variety of contexts 

(English et al., 2017; Sheppes et al., 2012; Troy et al., 2017). However, most of this work has 

focused on how individuals regulate their own emotional states, whereas in everyday life, we 

often rely on and solicit regulatory support from the people around us, a process we describe as 

“social emotion regulation” (Sahi, Ninova, & Silvers, 2021; Sahi, et al., 2022; Sahi et al., under 

review; Sahi, Eisenberger, & Silvers, in revision). 

Although considerable research has demonstrated the importance of social relationships 

in well-being (Beckes & Coan, 2011; Berkman, Glass, Brissette, & Seeman, 2000; Uchino, 

Bowen, de Grey, Mikel, & Fisher, 2018), limited work has assessed how people help regulate 

each other’s emotions. Several theoretical frameworks suggest that people effectively use 

emotion regulation strategies to support others (Niven et al., 2009; Reeck et al., 2016; Zaki & 

Williams, 2013), but there is a dearth of empirical research unpacking how these strategies are 

socially implemented, and to what ends. For example, reinterpreting how one thinks about a 

negative event has been shown to effectively change how one feels about that event. But it is 

unknown whether having a close other reinterpret events for us could be more effective than 

doing it ourselves, both in-the-moment while experiencing something negative, and later on 

when re-encountering negative stimuli without social support. Furthermore, little is known about 
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how dynamic features of social interaction, such as a speaker’s vocal patterns, shape regulatory 

outcomes. Research suggests that a speaker’s pitch can impact how a listener perceives a 

message (Pell & Kotz, 2021; Pisanski et al., 2016), illuminating a potential avenue through 

which a support giver can effectively communicate during social emotion regulation. 

The present collection of studies examines whether the efficacy of emotion regulation 

strategies is selectively enhanced by social support (Paper 1: Studies 1 - 3), whether these effects 

last to promote future self-regulation (Paper 2: Study 4), and how a speaker’s vocal patterns 

shape social regulatory outcomes (Paper 3: Studies 1, 3, and 4). Collectively, these aims provide 

insight into several points of possible intervention for emotion dysregulation that can be easily 

implemented by systematically leveraging existing social relationships towards improving well-

being.  

Paper 1: Examine whether social support potentiates emotion regulation in-the-moment. 

Study 1. We used a well-validated emotion self-regulation paradigm to develop a novel 

social emotion regulation paradigm that would allow us to compare the effects of regulating 

emotions on one’s own to regulating emotions with help from a close friend. In the self-

regulation task, participants either “look” naturally at or “reinterpret” the content of negative 

(e.g., people fighting) and neutral (e.g., people walking) images. During the “reinterpret” trials, 

participants tried to change how they thought about the content of the image, for example by 

thinking about how the situation would be resolved or by focusing on an aspect of the situation 

that wasn’t as bad as it seemed. The social emotion regulation task was the same as this self-

regulation task except that participants saw a cue to “look” naturally or, instead of reinterpreting 

on their own, “listen” to their friend reinterpreting the stimuli for them. Importantly, we asked 

the support-giving friends to read reinterpretations for the social emotion regulation task from a 
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script, allowing us to control for the content of the reinterpretations across participants. We 

collected this data in a sample of 40 friend-pairs (i.e., 80 participants). Results indicated that 

hearing a friend reinterpret stimuli was more effective in reducing negative affect than 

reinterpreting it on one’s own.  

Study 2. While study 1 established a difference between regulating alone and regulating 

with help from a friend, there were several alternative explanations for this effect that we sought 

to rule out. For example, the scripted reinterpretations read by friends during social emotion 

regulation may have been better than reinterpretations that participants generated when 

regulating independently, which would suggest that our script was responsible for improving 

emotion regulation rather than social support from the friend. Thus, in study 2 we recorded 

reinterpretations generated by participants during cognitive regulation in a sample of 24 

participants, and then tested whether a separate sample of 40 participants undergoing a social 

regulation task noticed any differences in these reinterpretations and those from our script in 

study 1. We found that the two sets of reinterpretations were roughly statistically equivalent, 

suggesting that our results in study 1 were not driven by a difference in the types of 

reinterpretations used in each task.  

Study 3. In study 3, we sought to examine whether the difference between self-regulation 

and social regulation was explained by a general social buffering effect. In other words, if 

hearing the friend say anything at all reduced negative affect relative to saying something to 

oneself, then social support may have had a buffering effect regardless of the emotion regulation 

strategy in use. To test this question, we used the same paradigm as study 1, and introduced an 

additional control condition to both tasks such that participants would either “count” calmly to 

themselves while viewing negative stimuli, or “listen” to their friend counting. In a sample of 40 
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friend-pairs (i.e., 80 participants), we found that listening to a friend count was not associated 

with lower negative affect than counting to oneself, but, in line with study 1, listening to a friend 

reinterpret negative stimuli was associated with lower negative affect than reinterpreting alone. 

Thus, across studies 1-3 we addressed Aim 1 and demonstrated that social support selectively 

potentiated emotion regulation. The results of this work have been published in a high-impact 

journal (Sahi, Ninova, & Silvers, 2021, Journal of Experimental Psychology: General). 

Paper 2: Examine whether socially facilitated emotion regulation outcomes persist when 

individuals are alone. 

Study 4. In study 4, we investigated whether social regulation had a lasting impact on 

how people responded to negative stimuli. Thus, we replicated the procedure of study 1 in a 

sample of 60 friend-pairs (i.e., 120 participants) with an additional follow-up task. One day after 

participants left the lab, the member of the friend pair that completed the regulation tasks 

passively viewed and rated negative images they saw during these tasks – this time, without 

social support or instructions to regulate. We found that participants responded less negatively to 

aversive images that were socially regulated (i.e., reappraised with the help of a friend) both 

immediately and over time, as compared to images that had been previously solo regulated (i.e., 

reappraised on one’s own) or not regulated (i.e., passively viewed). Importantly, because studies 

1-3 only sampled women, in study 4 we used a gender-split sample of same-gender dyads to 

assess possible gender differences in our findings. Interestingly, we found that the regulatory 

boost from social support observed both in the lab and at follow-up was driven by women friend-

pairs. The results of this work are pre-printed and currently in revision at a notable journal (Sahi, 

et al., 2023). 
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Paper 3: Examine whether features of vocal expression influence social regulatory 

outcomes. 

Studies 1, 3, and 4. To address whether vocal features impact social regulation, we used 

Bayesian parameter estimation to assess whether the support giver’s vocal pitch – as indexed by 

fundamental frequency – was associated with better social emotion regulation outcomes in 

studies 1, 3, and 4. We found cumulative evidence that higher support giver pitch was associated 

with lower negative affect in the friend during the task, as well as some evidence that higher 

support giver pitch during social emotion regulation was associated with how positively the 

friend viewed their relationship with the support giver more generally. While these samples 

consisted primarily of women, preliminary results indicate that higher support giver pitch was 

not beneficial in men dyads. The results of this work were presented at the 2023 Social Affective 

Neuroscience Society Conference and are currently in preparation for submission to a peer-

reviewed journal.  
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CHAPTER 1: WITH A LITTLE HELP FROM MY FRIENDS: SELECTIVE SOCIAL 

POTENTIATION OF EMOTION REGULATION 

 

Abstract 

Decades of research has pointed to emotion regulation (ER) as a critical ingredient for 

health, well-being, and social functioning. However, the vast majority of this research has 

examined emotion regulation in a social vacuum, despite the fact that in everyday life individuals 

frequently regulate their emotions with help from other people. The present collection of pre-

registered studies examined whether social help increases the efficacy of reappraisal, a widely-

studied ER strategy that involves changing how one thinks about emotional stimuli. In Study 1 

(N = 40 friend pairs), we compared the efficacy of reinterpreting the content of negative stimuli 

alone (solo ER) to listening to a friend reinterpret the stimuli (social ER). We found that social 

ER was more effective than solo ER, and that the efficacy of these strategies was correlated 

within individuals. In Studies 2 and 3, we replicated effects from Study 1, and additionally tested 

alternate explanations for our findings. In Study 2 (N = 40 individuals), we failed to find 

evidence that social ER was more effective than solo ER due to a difference in the quality of 

reinterpretations, and in Study 3 (N = 40 friend pairs), we found that social help did not 

significantly attenuate negative affect in the absence of reappraisal. In sum, we found that social 

help selectively potentiates the efficacy of reappraisal, and that this effect was not merely the 

outcome of social buffering. Together, these results provide insight into how social relationships 

can directly lend a hand in implementing ER strategies.  
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Introduction 

Emotion regulation (ER) is defined as the process by which individuals control the 

experience and expression of their emotions (Gross, 1998b). While emotions are generally 

functional in shaping how individuals communicate, learn, and respond to their environments 

(Keltner & Haidt, 1999), the inability to effectively regulate emotions underlies a host of mood 

and anxiety disorders (Aldao et al., 2010; Campbell-Sills & Barlow, 2007), and can severely 

disrupt individuals’ ability to navigate relationships (Eisenberg et al., 2014; Gross, 1998a). Given 

the importance of ER in individuals’ health, well-being, and social functioning, extensive research 

has investigated how individuals implement ER strategies across a variety of contexts (English et 

al., 2017; Sheppes et al., 2012; Troy et al., 2017). 

One widely studied strategy for controlling emotional states, cognitive reappraisal, 

involves reinterpreting how we think about a stimulus in order to change how we feel about it 

(Gross, 1998b; Uusberg et al., 2019). For example, if someone fails to get their dream job, they 

might tell themself that there are other great opportunities out there and that they will succeed in 

finding a desirable job eventually. Such reframing of negative events is thought to decrease 

negative emotions by increasing engagement of executive control centers of the brain and 

decreasing engagement in regions of the brain that are associated with heightened emotionality 

(Buhle et al., 2014; Ochsner & Gross, 2005). From a clinical perspective, this strategy is considered 

to be so effective in managing emotions that it is a critical component of cognitive behavioral 

therapy (CBT), a widely implemented clinical treatment program for individuals suffering from a 

range of psychopathologies including depression, anxiety, and substance abuse that involves 

behavioral interventions alongside cognitive restructuring (A. Beck, Emery, & Greenberg, 2005; 

Dimidjian & Davis, 2009).  
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Though individuals can and often do reappraise alone, they also often receive help in 

reframing negative events (Gross et al., 2006; Niven et al., 2009; 2011; 2015). Imagine getting the 

call saying you did not get the job. What would you do? Many people may turn to a close friend 

or relative to share the distressing news. In turn, the support giver may say something like “don’t 

worry - there are a lot of great opportunities out there and you’re going to find a job that’s the right 

fit for you.” Hearing this reinterpretation of the event may be more effective than trying to 

reinterpret it alone because it provides an outside perspective of events that already feel negative 

from the experiencer’s perspective. While there are several theoretical frameworks for 

interpersonal emotion regulation suggesting that people effectively use reappraisal to regulate each 

other’s emotions (Niven et al., 2009; Reeck et al., 2016; Zaki & Williams, 2013), the vast majority 

of empirical research on ER has examined how individuals regulate on their own. 

Existing research suggests that social relationships can facilitate ER processes through 

implicit and explicit forms of social support. In terms of implicit emotional support, the presence 

of close others has repeatedly been shown to be a simple yet powerful means of buffering against 

negative emotions across species and across the lifespan (Bowlby, 2002; Hazan & Shaver, 1987). 

For example, simply looking at a picture of a loved one has been shown to decrease negative affect 

(Eisenberger et al., 2011; Master et al., 2009). When the presence of a close other is accompanied 

by touch (e.g., holding the hand of a close other), there seems to be even greater buffering against 

negative affect. For example, research suggests that holding the hand of a romantic partner 

decreases physical pain relative to their mere presence (Coan et al., 2006). Indeed, research 

suggests that these effects of social support on negative affect can be leveraged to develop and 

treat psychopathology (Brewin et al., 2000; Kilpatrick et al., 2007; Ozer et al., 2003; Pietrzak et 

al., 2010). Notably, such forms of implicit social support do not require close others to directly 
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engage with individuals’ efforts to regulate their emotions. Instead, such support provides a source 

of comfort, potentially facilitating a calmer baseline from which individuals can manage their own 

emotions (Beckes & Coan, 2011; Gee et al., 2014).  

In terms of explicit emotional support, research suggests that people often share their 

experiences with others in order to receive socio-affective or cognitive support (Rimé, 2009). 

Whereas socio-affective support involves receiving comfort and validation from another person, 

cognitive support involves receiving help with reappraisal (i.e., reinterpreting the meaning of 

negative events). While socio-affective support tends to make people feel better in the short-term, 

cognitive support is thought to be more useful in terms of long-term outcomes (Brans, Van 

Mechelen, Rimé, & Verduyn, 2014; Rimé, 2009, 2012). Although some research has investigated 

the differential benefits of these two forms of explicit emotional support in terms of how 

individuals evaluate such support and those who offer it (Niven et al., 2015; Pauw, Sauter, van 

Kleef, & Fischer, 2018), no work to date has directly compared how reappraisal differs across 

intrapersonal and interpersonal contexts. In other words, it remains unknown whether reappraising 

with help from others is more effective than reappraising alone. 

Overview of present investigation 

The present collection of studies builds on prior work to examine whether the efficacy of 

ER strategies is selectively enhanced by social support in three pre-registered studies. In Study 1, 

we compared the efficacy of reinterpreting negative stimuli alone (solo ER) to the efficacy of 

listening to a friend reinterpret the stimuli (social ER). We tested three competing hypotheses 

regarding the efficacy of social ER: (1) social ER is more effective than solo ER; (2) solo ER is 

more effective than social ER; or (3) social and solo ER are equally efficacious. We additionally 

examined whether social ER and solo ER were correlated within individuals to assess whether the 
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efficacy of social ER, like solo ER, varies as a function of individual differences in ER ability 

(Gross & John, 2003). Finally, we conducted exploratory analyses to examine whether individual 

differences in social and emotional tendencies and qualities predicted the efficacy of social ER.  

A key finding from Study 1 was that social ER was significantly more effective than solo 

ER in down-regulating negative affect. However, this study does not elucidate why social ER was 

more effective than solo ER. Thus, in Studies 2 and 3 we aimed to replicate results from Study 1, 

and additionally followed-up on our results to test alternate explanations for this finding. In Study 

2, we examined whether the observed difference between social ER and solo ER was due to a 

difference in the quality of reinterpretations between the two tasks. We hypothesized that the 

quality of reinterpretations generated by participants in the lab for a solo ER task would not be 

significantly different from the quality of reinterpretations used in the social ER task. In Study 3, 

we assessed one possible mechanism that could explain the observed difference between social 

ER and solo ER: social buffering. Specifically, we examined whether social ER was more effective 

than solo ER because of the comforting or distracting nature of the social versus the solo task, 

regardless of implementing the ER strategy, by including a counting condition in our task. We 

hypothesized that listening to a friend count slowly (social counting) would not be more effective 

in reducing negative affect than counting slowly alone (solo counting), suggesting that the 

observed difference between social ER and solo ER was not merely the result of a social buffering 

effect.  

Research Overview 

Across three experiments, we studied how social ER shapes negative affective experiences. 

We utilized the same exclusion criteria, justification of sample size, analytic approach, and primary 

outcome measure across all three studies, described below. All procedures were approved by the 
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local IRB committee. All data, analysis materials, and stimuli are hosted on Open Science 

Framework and can be accessed upon email request to the first author at rsahi1@ucla.edu (R. Sahi, 

Ninova, & Silvers, 2020).  

Exclusion criteria. Participants individually completed email screenings to ensure their 

eligibility before coming to the lab. Prospective participants who reported being younger than 18 

or older than 39, were not proficient in English, reported having any developmental disability or 

neurological disorder, any serious physical or psychological illness, or uncorrected vision or 

hearing were not enrolled in the study. Because previous research indicates that there may be 

gender differences in reappraisal implementation (McRae et al., 2008) and in social support 

provision (Neff & Karney, 2005), we restricted our sample to female participants. 

Sample size. The rationale for our sample size of 40 across all three studies derives from 

previous work examining reappraisal using similar reinterpretation paradigms (McRae et al., 2008; 

Ochsner et al., 2004; Ray et al., 2005). Since these studies found an effect of reappraisal using this 

type of paradigm with a sample of 20-25 participants, we approximately doubled the sample size 

to account for our two within-subjects conditions of interest (i.e. social ER and solo ER).  

Analytic approach. All analyses were conducted using the statistical package R (Version 

1.2.1335). For each study, we created linear mixed-effects models (LMMs, i.e., multilevel 

regression) with participant ID as the group level variable. This analytic approach allowed us to 

account for non-independence of errors due to our repeated-measures design, which would result 

in underestimated standard errors and inflated risk of type I error, while also providing more 

modeling flexibility than repeated-measures ANOVA. Since repeated-measures ANOVA only 

uses list-wise deletion, multilevel regression is additionally better at accounting for missing data 
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(such as trials missed by participants), and therefore has greater statistical power than repeated-

measures ANOVA.  

Measures. Our primary outcome measure across studies was self-reported negative affect 

on each trial. To measure negative affect, we asked participants how bad they felt on a scale of 1 

to 4, 1 being not bad at all and 4 being very bad, on each trial. We additionally collected exploratory 

measures during Study 1 relating to social and emotional tendencies and qualities, including 

measures of relationship quality (Inventory of Peer Attachment: Armsden & Greenberg, 1987; 

Social Provisions Scale: Cutrona & Russell, 1987; 2-Way Social Support Scale: Shakespeare-

Finch & Obst, 2011), emotion regulation frequency and ability (Emotion Regulation 

Questionnaire: Gross & John, 2003; Reappraisal Capacity: Troy et al., 2017; Interpersonal 

Regulation Questionnaire: Williams et al., 2018), self regulation tendency (Self Regulation Scale: 

Schwarzer et al., 1999), empathic tendency (Interpersonal Reactivity Index: Davis, 1983), 

loneliness (UCLA Loneliness: Russell, 1996), traits/mood (Beck Depression Index: Beck et al., 

1988; Perceived Stress Scale: Cohen et al., 1983; State Trait Anxiety Inventory: Spielberger et al., 

1983), and personality (Eysenck Personality Inventory: Eysenck, 1968). Since these exploratory 

measures did not significantly correlate with any of our outcome variables during Study 1 (p’s > 

0.05), we used the questionnaire portions of Studies 2 and 3 to collect data for a separate study on 

ER capacity and tendency (Guassi Moreira, in press).  

Study 1 

In Study 1, our primary aim was to examine whether social ER was more effective than 

solo ER. To test this question, we created a novel social reappraisal paradigm based on a widely 

used paradigm for measuring solo reappraisal ability that involves reinterpreting the content of 

negative stimuli (Ochsner et al., 2004). Our social reappraisal paradigm modified this task such 
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that participants would listen to a close friend reinterpreting the negative stimuli, allowing us to 

directly compare the efficacy of using this strategy alone to receiving help with it. In order to 

maintain consistency in the quality of reinterpretations across dyads, the reinterpretations provided 

by the friend during the social ER task were scripted ahead of time by the research team. 

In addition to comparing negative affect during the social versus the solo ER task, we tested 

whether the efficacy of social ER was correlated with individuals’ ability to regulate alone. In 

doing so, we aimed to examine whether (a) ER works better for some individuals than others, 

regardless of social help (i.e. the efficacy of social ER and solo ER are correlated), or (b) social 

help is more effective for some people than others in enhancing the effects of ER (i.e. the efficacy 

of social ER and solo ER are not correlated). 

Method 

Participants. We recruited pairs of female friends (N = 44 dyads, N = 88 participants) that 

reported having a close relationship from the University of California Los Angeles (UCLA) 

campus through flyers and emails. Four dyads were excluded during data collection due to 

technical difficulties during the session, leaving a final sample of 40 dyads (N = 80 participants). 

The mean age of this sample was 19.4 years, and the sample was approximately 55% Asian, 24% 

White/Caucasian, 10% Latino/Hispanic, and 2% Black/African American. The remaining 

participants identified as multiracial or another identity.  

Task development. Visual stimuli for our tasks (social task and solo task) were drawn from 

the International Affective Picture System (Lang et al., 2008), the Open Affective Standardized 

Image Set (Kurdi et al., 2017), and from freely available online sources. First, a total of 127 images 

were selected: 91 negative and 36 neutral. Next, two members of the research team generated 

reinterpretations meant to decrease negative affect for the 91 negative images. Then, all images 
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and the negative image reinterpretations were independently rated online on Amazon Mechanical 

Turk (mTurk) by 45 participants. Participants viewed each image and provided a negative affect 

rating in response to the question “How bad do you feel?” on a scale of 1=not bad at all to 4=very 

bad. Neutral images were rated only once, while negative images were presented a second time 

along with the reinterpretation generated by the research team. During the second presentation, 

participants were asked to read the reinterpretation and provide a negative affect rating using the 

same scale as the first rating. 

The rating on the first negative image presentation (without reinterpretation) was 

subtracted from the rating from the second negative image presentation (with reinterpretation). We 

used this difference score to determine which negative images could be successfully reinterpreted, 

and would thus be appropriate for our reinterpretation task. The 72 negative image-reinterpretation 

pairs that resulted in the greatest reduction in negative affect were distributed into four scripts with 

18 images per script such that the average affect ratings did not significantly differ between scripts. 

All neutral images were also distributed into two scripts with 18 images per script. Using these 4 

negative image sets and 2 neutral image sets, we created 4 versions of the tasks that 

counterbalanced image sets across the social and solo tasks (e.g. V1 solo task: negative image set 

1 – reinterpret, negative image set 2 – look, neutral image set 1 – look; V1 social task: negative 

image set 3 – reinterpret, negative image set 4 – look, neutral image set 2 - look).  

Procedure. Upon arriving, one participant from each dyad was randomly assigned to be 

the “experiencer” in the study and the other participant was assigned to be the “helper”. After 

assignment and consenting, the friend pairs were separated for the remainder of the study. As each 

participant completed their tasks, they were reminded of each other’s role in the study. 

Experiencers were reminded that the helpers were trying to help them decrease their negative 
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response to some of the images, and helpers were reminded that their job was to help their friend 

feel less negatively about some of the images they would see. Both participants completed the 

same set of questionnaires. 

Experiencer. The experiencer began by completing questionnaires. Next, the experiencer 

completed a brief training using powerpoint designed to prepare them for two computerized tasks: 

the solo task and the social task. As part of this training, experiencers saw sample negative images 

(which were not used in the experimental task) and were instructed on how to respond to different 

cues. Next, the experiencers completed these two tasks using E-Prime in counterbalanced order. 

The solo task utilized a standard reinterpretation paradigm (Ochsner et al., 2004), and the social 

task utilized a slightly modified version of this task created for this study. 

Each of these two tasks included three conditions with 18 trials each: negative-reinterpret, 

negative-look, and neutral-look. While it was important for us to include a neutral-look condition 

to give participants a break from looking at negative images and to obtain a comparison condition 

for the negative-look condition, we did not include a neutral-reinterpret condition in either task 

primarily because this condition did not make sense from the participants’ perspective (i.e. there 

was no negative content to reinterpret). Thus, we had an incomplete 2 (valence: negative vs. 

neutral) x 2 (instruction: reinterpret vs. look) x 2 (task: solo vs. social) design with 6 conditions 

total. We accounted for this incomplete design with our subsequent modeling choices. 

In the solo task, participants were first presented with an instructional cue to “look” or 

“reinterpret” for 2 s, followed by a negative or neutral social image for 8 s. Following the look 

cue, participants were instructed to look and let themselves respond naturally to the image, and 

following the reinterpret cue, they were instructed to think about the image in a way that would 

reduce their negative emotional response to it (e.g. “They look upset at each other, but they are 
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finally coming to terms about something they’ve disagreed about.”). Next, they provided a 

negative affect rating (3 s), and then relaxed while viewing a fixation cross before the next trial 

(Figure 1a). The social task followed a similar procedure, except that instead of seeing a cue to 

“reinterpret” they saw a cue to “listen”. Following the listen cue, the experiencer was instructed to 

listen to the helper describe the image in a way that was meant to help reduce their negative 

emotional response to the image. During the listen trials, images were presented for an additional 

1 s to allow participants to view the image briefly before hearing the audio clip of the 

reinterpretation (Figure 1b). In between the two tasks, experiencers took a 5-minute break to watch 

a video meant to provide a brief non-emotional distraction 

(https://www.youtube.com/watch?v=qed4ynPYVIA).  

Unbeknownst to the experiencers, the reinterpretations that the experiencers heard during 

the “listen” trials were not generated by the helpers. Instead, the helpers read reinterpretations from 

a script that was generated by the research team for the purpose of standardizing the 

reinterpretations in the social task across dyads. Thus, at the end of both tasks, experiencers were 

asked about their perceptions of the study and debriefed on the details of the study.  

Helper. The helpers began by completing a relationship salience task (i.e. “Take a moment 

to think about some memories that you have with the friend you came with today. When you are 

finished, please pick one memory and write a paragraph describing it.”). Since the helpers would 

not be in the presence of their friend throughout the study, this salience task was designed to 

prompt them to think about their friendship with the experiencer before completing the helping 

task. In other words, this salience task was meant to make the helping task feel more social, despite 

the physical absence of the friend during the task.  
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After the salience task, the helper moved on to the helper task where they recorded 18 

reinterpretations from the script generated by the research team (e.g. “I’m sure that person will 

recover from the accident quickly”). Each reinterpretation was one sentence and took about 4 s to 

read out loud. Helpers were instructed to read the reinterpretations in a natural way so that the 

reinterpretations of the images would feel helpful to their friend as they viewed negative images. 

These reinterpretations were not read to the experiencers live during the task, but were rather 

spliced into the task after all the recordings were completed. After the helper completed the 

recordings, they filled out questionnaires. At the end of the study, helpers were asked about their 

perceptions of the study.  

Analyses 

Since we used an incomplete design, it would have been difficult to interpret results when 

modeling main effects and interactions using the complete dataset. Thus, we analyzed the data in 

two stages. First, we filtered the data for look trials only and ran a LMM (i.e. a multilevel 

regression model) with valence of the images (negative vs. neutral) as the predictor variable, self-

rated negative affect (trial-level) as the outcome variable, and participant ID as the group-level 

random variable. This model allowed us to check our manipulation and ensure that participants 

had greater negative affect in response to the negative images than the neutral images. 

Next, we filtered the full dataset for negative image trials only, and ran a LMM with 

instruction type (reinterpret vs. look) and task (solo vs. social) as the predictor variables, self-rated 

negative affect as the outcome variable, and participant ID as the group-level random variable. 

Since our primary comparison of interest was between the solo-reinterpret (i.e. solo ER) and 

social-reinterpret (i.e. social ER) conditions, we included an interaction term between instruction 

and task and followed up with Tukey-adjusted pairwise comparisons to specifically compare social 
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ER versus solo ER. For both of these models, we initially included version of the task (1-4) and 

which task they completed first (solo vs. social) as predictors of no interest in the model, but since 

they did not significantly predict the outcome variable (p’s > 0.05), they were removed. 

To examine the relationship between the efficacy of social ER and solo ER, we first 

calculated difference scores between look-negative and reinterpret-negative for the social task (i.e. 

social ER efficacy) and solo task (i.e. solo ER efficacy) for each participant. Then, we calculated 

the Pearson correlation coefficient between social ER efficacy and solo ER efficacy.  

Results 

Our analysis of “look” trials suggested that there was a significant effect of valence, b = -

1.55, t(2748.83) = -61.09, p < .0001, 95% CI = [-1.60, -1.50], on participants’ negative affect, such 

that participants reported higher negative affect on the negative-look trials (M = 2.65, SD = 0.96) 

than the neutral-look trials (M = 1.09, SD = 0.33). Our analysis of “negative” trials revealed that 

there was no main effect of task (solo vs. social), b = 0.06, t(2724.24) = 1.36, p = .17, 95% CI = [-

0.03, 0.14], on participants’ negative affect, but there was a significant main effect of instruction, 

b = -1.15, t(2724.30) = -27.02, p < .0001, 95% CI = [-1.23, -1.07], such that participants reported 

higher negative affect on the negative-look trials (M = 2.65, SD = 0.96) than the negative-

reinterpret trials (M = 1.60, SD = 0.75). There was also a significant interaction between task and 

instruction, b = 0.21, t(2724.22) = 3.44, p < .001, 95% CI = [0.09, 0.32], such that participants 

reported greater negative affect during solo-reinterpret (M = 1.73, SD = 0.81), than social-

reinterpret (M = 1.47, SD = 0.65) , t(2724) = -6.22, p < .0001 (Figure 2a). By contrast, there was 

no difference between the solo-look and social-look conditions, t(2724) = 1.36, p = 0.17. 

Additionally, there was a strong correlation between social ER efficacy and solo ER efficacy, r = 

0.73, t(38) = 6.53, p < .0001, 95% CI = [0.54, 0.85] (Figure 2b).  
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Study 2 

One question that arose from the Study 1 findings was whether the quality of 

reinterpretations differed between the solo and social tasks. In other words, were the 

reinterpretations generated by the research team inherently better in quality than those participants 

generated themselves during the solo task? If so, social ER may have been more effective than 

solo ER because of the reinterpretations themselves, and not because of an effect of social help on 

the efficacy of the ER strategy. Thus, in Study 2, an independent sample of participants (N = 40 

individuals) completed the social task from Study 1 that included 18 negative-reinterpret trials 

where they listened to someone provide reinterpretations of negative images, 18 negative-look 

trials where they responded naturally to negative images, and 18 neutral-look trials where they 

responded naturally to neutral images. The negative-reinterpret condition was modified for Study 

2 to use a mix of reinterpretations generated by the research team for Study 1 (9 trials) and 

reinterpretations generated by participants from a separate pilot study (9 trials; details in Task 

Development), while holding the total number of trials for the task consistent with Study 1 (54 

trials). A post-hoc analysis of the Study 1 data suggested that 9 trials for each reinterpretation type 

were sufficient for obtaining a reliable estimate of social reappraisal (Chakrabartty, 2013; Lord & 

Novick, 1968; Rudner & Schafer, 2001; see Supplemental Materials for details). 

Since the focus of this study was not to compare social versus solo ER, but rather to 

evaluate whether experimenter-generated reappraisals were more effective than participant-

generated reappraisals during social ER, we did not have participants complete the solo task from 

Study 1. Additionally, participants heard a stranger’s voice during the social ER task rather than a 

friend’s voice since this simplified the study procedure for the purpose of comparing the efficacy 

of the reinterpretations generated by the research team to those generated by participants. While 
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we did not assess the quality of reinterpretations between the social and solo tasks in Study 1, 

Study 2 evaluated whether solo ER and social ER reinterpretations likely differed in quality.  

Method 

Participants. We recruited individual female participants (N = 42 individuals) through the 

UCLA online-participant pool (SONA). 2 participants were excluded during data collection due 

to technical issues during the session, leaving a final sample of 40 participants. The mean age of 

this sample was 18.8 years, and the sample was approximately 32.5% Asian, 27.5% 

White/Caucasian, 25% Latino/Hispanic, 10% Black/African American. The remaining 

participants identified as multiracial or another identity. 

Task development. To develop the modified social task used in Study 2, we adapted the 

reinterpretation portion of the solo task from Study 1 using Qualtrics to allow participants to write 

down the reinterpretations they used for the task as they viewed and responded to each negative 

image (18 trials). We administered this task to 24 female participants recruited through the UCLA 

online-participant pool. A total of 6 participants completed each of the 4 versions of the modified 

solo task. Then, we randomly selected reinterpretations from each participant in this study to use 

in new scripts that included 9 participant-generated reinterpretations and 9 researcher-generated 

reinterpretations. Finally, a female member of the research team used each of these new scripts to 

record 4 sets of audio clips (one for each version of the task) using complete sentences for every 

reinterpretation. These audio clips would be used for the modified social task in Study 2. Aside 

from this difference in the reinterpretation scripts, and the fact that participants would hear a 

stranger rather than a friend, this modified social task was exactly the same as the social task 

completed in Study 1 and was administered using E-Prime. 
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Procedure. Study 2 followed a similar procedure as Study 1, except that individuals were 

recruited instead of pairs of friends, and participants did not complete a solo task. After consenting, 

participants completed a set of questionnaires. Next, they completed a brief PowerPoint training 

designed to prepare them for the social ER task. Participants were reminded that during the task 

they would hear someone trying to help them decrease their negative response to some of the 

images. Then, they completed the modified social ER task described above. At the end of the task, 

participants were asked about their perceptions of the study.  

Analyses. Similar to Study 1, Study 2 utilized an incomplete 2 x 2 design. Thus, we 

analyzed the data in stages. First, we filtered the data for look trials only and ran a LMM (i.e. a 

multilevel regression model) with valence of the images (negative vs. neutral) as the predictor 

variable, self-rated negative affect (trial-level) as the outcome variable, and participant ID as the 

group-level random variable. Next, we examined whether social ER was effective in reducing 

negative affect by filtering the data for only the negative image trials and running a LMM with 

instruction type (reinterpret vs. look) as the predictor variable, self-rated negative affect as the 

outcome variable, and participant ID as the group-level random variable. To specifically examine 

whether there was a difference between the participant-generated and researcher-generated 

reinterpretations in terms of efficacy in reducing negative affect, we filtered the data for only the 

reinterpretation trials and created a LMM with source of the reinterpretations (participant vs. 

researchers) as the predictor variable, self-rated negative affect as the outcome variable, and 

participant ID as the group-level random variable. As with Study 1, we began by including the 

version of the task (1-4) as a covariate in these models, but since it did not significantly predict the 

outcome variable (p’s > 0.05), it was removed from the models. 



 22 

Given our explicit interest in testing the null hypothesis in this study, we additionally 

conducted equivalence testing to examine whether the difference in negative affect associated with 

participant-generated reinterpretations and researcher-generated reinterpretations is statistically 

equivalent to zero. Specifically, we used the TOSTER package in R to conduct two one-sided 

significance tests (Daniel Lakens, 2017; Daniël Lakens, McLatchie, Isager, Scheel, & Dienes, 

2020). Since we did not have enough prior information to use a data-driven approach to determine 

the smallest effect size of interest, we used a medium effect size of d = 0.3. 

Results 

Our analysis of “look” trials suggested that there was a significant effect of valence, b = -

1.61, t(1343.84) = -41.34, p < .0001, 95% CI = [-1.69, -1.53], on participants’ negative affect, such 

that participants reported higher negative affect on the negative-look trials (M = 2.72, SD = 1.01) 

than the neutral-look trials (M = 1.11, SD = 0.37). Our analysis of “negative” trials revealed that 

there was a significant effect of instruction, b = -0.75, t(1341.74) = -14.73, p < .0001, 95% CI = [-

0.84, -0.65], on participants’ negative affect such that participants reported higher negative affect 

on the the negative-look trials (M = 2.72, SD = 1.01) than the negative-reinterpret trials (M = 1.97, 

SD = 1.02) (Figure 3a). Finally, our analysis of “reinterpret” trials indicated that there was not a 

significant effect of source of the reinterpretations (participant vs. researchers), b = 0.02, t(650.64) 

= 0.33, p = .75, 95% CI = [-0.11, 0.16], on participants’ negative affect (Figure 3b). In examining 

the results of the two one-sided significance tests, given an alpha of 0.05, we found that the null-

hypothesis test was not significant, t(39) = -0.35, p = .73, indicating that the observed difference 

between participant reinterpretations and researcher reinterpretations is not statistically different 

from zero, and the equivalence test was marginally significant, t(39) = 1.55, p = .06, indicating 
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that the observed difference between participant reinterpretations and researcher reinterpretations 

is marginally equivalent to zero.  

Study 3 

A second question we had following Study 1 was whether social ER was more effective 

than solo ER due to the comforting or distracting nature of the social ER condition as compared to 

the solo ER condition. In other words, was a “mere presence” effect triggered by hearing the 

friend’s voice enhancing the efficacy of social ER, irrespective of the ER strategy being 

implemented? If so, then hearing a friend’s voice should reduce negative affect even when the 

friend is not using reappraisal. To test this question, in Study 3 (N = 40 dyads) we replicated Study 

1 with an additional baseline condition as part of the social and solo tasks: a counting condition. 

This condition allowed us to examine whether social interaction (i.e. hearing a friend count calmly) 

reduced negative affect as compared to a matched solo condition (i.e. counting calmly alone).  

Method 

Participants. We recruited pairs of female friends (N = 41 dyads, N = 82 participants) that 

reported having a close relationship from the UCLA campus through flyers and emails. 1 dyad 

was excluded during data collection due to technical difficulties during the session, leaving a final 

sample of 40 dyads (N = 80 participants). The mean age of this sample was 21 years, and the 

sample was approximately 50% Asian, 29% White/Caucasian, 30% Latino/Hispanic, and 10% 

Black/African American. The remaining participants identified as multiracial or another identity. 

Task development. Study 3 modified the two computerized tasks from Study 1 to include 

a counting condition. This counting condition was included as a baseline condition in both the 

social and solo tasks, and involved counting up or down from a specific number (e.g. “count up 

from 15” or “count down from 25”). The instruction to count up or down and the number to begin 
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counting from (i.e. 15, 25, etc.) varied for each trial in order to keep the different trials from being 

redundant. The number of trials for each condition in the social and solo tasks were modified to 

maintain the same number of total trials as in Study 1 (54 trials): 18 neutral trials, 12 look trials, 

12 count trials, and 12 reinterpret trials. We chose to include this counting condition as our baseline 

condition because we could control the content of the condition across social and solo tasks and 

across participants, and because it was a task that could be presented to participants as being a 

potentially helpful meditative activity during negative affective situations (Goldin & Gross, 2010; 

Rasmussen et al., 2019).  

Procedure. Study 3 followed a similar procedure as Study 1, except that participants were 

additionally trained to respond to a “count” instruction. Upon arriving, one participant from each 

dyad was randomly assigned to be the “experiencer” in the study and the other participant was 

assigned to be the “helper”. After assignment and consenting, the friend pairs were separated for 

the remainder of the study. As each participant completed their tasks, they were reminded of each 

other’s role in the study. Experiencers were reminded that the helpers were trying to help them 

decrease their negative response to some of the images using different strategies, and helpers were 

reminded that their job was to help their friend feel less negatively about some of the images they 

would see using different strategies. Both participants completed the same set of questionnaires. 

Experiencer. The experiencer began by completing questionnaires. Next, they completed 

a brief PowerPoint training that prepared them for the social and solo ER tasks. As part of this 

training, experiencers saw sample images (which were not used in the experimental task) and were 

instructed on how to respond to different cues, including look, reinterpret, and count for the solo 

ER task, and look or listen for the social ER task. The instructions for the look and reinterpret cues 

were exactly the same as Study 1. When they saw the cue to count, participants were instructed to 
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count, calmly and slowly, up or down from a specific number presented on the screen. When they 

saw the cue to listen, participants were instructed to listen to their friend either reinterpreting the 

negative stimuli, or counting, calmly and slowly, up or down from a specific number presented on 

the screen. Thus, the cue to listen could signify that they were about to hear either a reinterpretation 

or counting from their friend. After training, the experiencers completed the two tasks using E-

Prime in counterbalanced order. In between the two tasks, experiencers took a 5-minute break to 

watch a brief neutral video. At the end of both tasks, experiencers were asked about their 

perceptions of the study and debriefed on the details of the study.  

Helpers. The helpers began by completing a relationship salience task (same as Study 1). 

After the salience task, the helper recorded 14 reinterpretations from the script generated by the 

research team. Next, they recorded 14 audio clips counting up or down from specific numbers. For 

both sets of recordings, helpers were instructed to speak in a way that would make the audio clips 

feel helpful to their friend as they viewed negative images. After completing the recordings, 

helpers completed questionnaires. At the end of the study, helpers were asked about their 

perceptions of the study.  

Analyses. Like Studies 1-2, Study 3 utilized an incomplete design. Thus, we analyzed the 

data in two stages. First, we filtered the data for look trials only and ran a LMM (i.e. a multilevel 

regression model) with valence of the images (negative vs. neutral) as the predictor variable, self-

rated negative affect (trial-level) as the outcome variable, and participant ID as the group-level 

random variable. Next, we filtered the data for negative image trials only, and ran a LMM with 

instruction type (reinterpret vs. look vs. count) and task (solo vs. social) as the predictor variables, 

self-rated negative affect as the outcome variable, and participant ID as the group-level random 

variable. Given that we had 3 instruction types in this model, we set the reference group as “look” 
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such that our model would produce an estimate for look vs. reinterpret and look vs. count. As in 

Study 1, we included an interaction term between instruction and task (resulting in estimates for 

look vs. reinterpret by task and look vs. count by task), and followed up with Tukey-adjusted 

pairwise comparisons to specifically compare social ER versus solo ER, and social counting versus 

solo counting. For both of these models, we initially included version of the task (1-4) and which 

task they completed first (solo vs. social) as predictors of no interest in the model, but since they 

did not significantly predict the outcome variable (p’s > 0.05), they were removed. To examine 

the relationship between the efficacy of social ER and solo ER, we first calculated difference scores 

between look-negative and reinterpret-negative for the social task (i.e. social ER efficacy) and solo 

task (i.e. solo ER efficacy) for each participant. Then, we calculated the Pearson correlation 

coefficient between social ER efficacy and solo ER efficacy. 

Results 

Our analysis of “look” trials suggested that there was a significant effect of valence, b = -

1.21, t(2321.11) = -43.63, p < .0001, 95% CI = [-1.27, -1.16], on participants’ negative affect, such 

that participants reported higher negative affect on the negative-look trials (M = 2.37, SD = 1.00) 

than the neutral-look trials (M = 1.15, SD = 0.44). Our analysis of “negative” trials revealed that 

there was no main effect of task (solo vs. social), b = -0.07, t(2762.13) = -1.34, p = 0.18, 95% CI 

= [-0.18, 0.03], on participants’ negative affect. However, with look as the reference group, there 

were significant main effects of counting, b = -0.25, t(2762.14) = -4.60, p < .0001, 95% CI = [-

0.35, -0.14], and reinterpreting, b = -0.83, t(2762.21) = -15.30, p < .0001, 95% CI = [-0.93, -0.72], 

such that negative affect was lower on the count trials (M = 2.17, SD = 0.91) and reinterpret trials 

(M = 1.64, SD = 0.75) as compared to the look trials (M = 2.37, SD = 1.00). While there was no 

interaction between count (vs. look) and task, b = 0.10, t(2762.13) = 1.23, p = .21, 95% CI = [-
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0.05, 0.25], there was a significant interaction between reinterpret (vs. look) and task, b = 0.20, 

t(2762.21) = 2.59, p < .005, 95% CI = [0.05, 0.35]. Pairwise comparisons indicated that there was 

a significant difference between the solo-reinterpret and social-reinterpret conditions, t(2762) = -

2.32, p = .02, such that participants reported greater negative affect during solo-reinterpret (M = 

1.71, SD = 0.80), than social-reinterpret (M = 1.58, SD = 0.70) (Figure 4a). There was no difference 

between the solo-look and social-look conditions, t(2762) = 1.34, p = 0.18. Additionally, as in 

Study 1, there was a correlation between social ER efficacy and solo ER efficacy, r = 0.35, t(38) 

= 2.33, p = .02, 95% CI = [0.05, 0.60] (Figure 4b).  

Discussion 

The present collection of studies examined whether social help selectively increased the 

efficacy of reappraisal, a widely-studied and utilized ER strategy that involves changing how one 

thinks about negative stimuli in order to change how they feel about it (Gross, 1998b). Across two 

studies, we found that social help boosted the efficacy of ER: when individuals heard their friend 

reappraising negative stimuli, it was more effective in reducing negative affect than reappraising 

stimuli alone. Importantly, Study 2 suggested that while reinterpretations generated by participants 

and researchers were not statistically equivalent, it is unlikely that there is a difference in the 

quality of reinterpretations between the social ER and solo ER tasks since the participant-generated 

reappraisal condition and researcher-generated reappraisal condition were not statistically 

different, and were marginally statistically equivalent. Meanwhile Study 3 suggested that the effect 

of social reappraisal was not due to a social buffering or “mere presence” effect triggered by 

hearing the friend’s voice irrespective of the ER strategy. Rather, social support seemed to 

selectively enhance the efficacy of reappraisal, suggesting that social help may be particularly 

instrumental in facilitating the implementation of ER strategies. We additionally found that the 



 28 

efficacy of solo ER and social ER was correlated within individuals across two studies. This 

finding suggests that ER strategies like reappraisal potentially share a common mechanism across 

intrapersonal and interpersonal contexts, though further research is necessary to explicitly examine 

the mechanisms underlying reappraisal in social contexts. 

While several theoretical frameworks posit that ER strategies like reappraisal are 

implemented and effective in social contexts (Niven, 2017; Reeck et al., 2016; Zaki & Williams, 

2013), the present research is one of the first to directly compare the efficacy of an ER strategy 

across interpersonal and intrapersonal contexts. Given that this form of social ER (i.e. providing 

reinterpretations of negative events for someone else) is common in everyday life (Niven et al., 

2015), it is important to examine its efficacy relative to regulating alone. By demonstrating the 

value of social help in implementing ER, the present work provides novel insight into why social 

relationships may be so important to individuals’ long-term wellbeing and health (Kawachi & 

Berkman, 2001). Indeed, socially-supported ER may be an under-studied but critical path through 

which individuals navigate hardship and cultivate resilience in the face of adversity. 

While the present research ruled out social buffering as a possible mechanism underlying 

the efficacy of social ER, we did not test additional possible mechanisms that could help explain 

why social ER was more effective than solo ER. This will be a critical next step for this line of 

work and thus we describe here several potential mechanisms that could explain the observed 

results. One possible explanation for why social ER is more effective than solo ER is because it 

offers a short-cut to emotion regulation by outsourcing some of the cognitive effort required to 

self-regulate (Beckes & Coan, 2011). It can be emotionally and cognitively taxing to generate 

reappraisals since this strategy requires people to engage with the negative stimuli (Sheppes, 

2014). In other words, we cannot re-think the meaning of a negative event (e.g. there will be other 
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great job opportunities) without engaging with our feelings about the event (e.g. I did not get the 

desired job). Thus, receiving a reappraisal from an outside source, particularly a trusted source like 

a close friend, may make it easier to change the perception of the stimuli by reducing the 

experiencer’s vulnerability and mental load. This mechanism could be tested by examining 

whether competing cognitive demands disrupt solo ER to a greater extent than social ER. 

Relatedly, reappraisals generated by others may feel more plausible than those we generate 

ourselves, particularly when the stimuli are personally relevant, since they provide us with some 

insight into how a more objective outsider might perceive things. Research suggests that people 

tend to focus on concrete details of their negative experiences (Ayduk & Kross, 2010; Grossmann 

& Kross, 2010), and that transcending one’s own egocentric viewpoint (i.e. adopting a 

psychologically distanced perspective) can facilitate wise reasoning about emotional events (Kross 

& Grossmann, 2012). Thus, social ER may facilitate a more distanced perspective of the stimuli, 

resulting in more effective down-regulation of negative affect related to that stimuli (Kross, 

Ayduk, & Mischel, 2005). This question of how social ER changes one’s perspective of an 

emotional event could potentially be evaluated through post-hoc interviewing of participants.  

Furthermore, it is possible that social ER counters negative emotional experiences with 

positive feelings of social connection and understanding (Eisenberg et al., 2014). While our 

findings suggest that social ER is not more effective than solo ER because of a “mere presence” 

effect triggered by hearing the friend’s voice, it is possible that receiving reappraisals from a close 

other is more rewarding or comforting than hearing them count because it more clearly 

demonstrates that they are engaging with the stimuli. In other words, hearing someone elses’ 

perspective of what we’re experiencing may facilitate a sense of shared experience, which allows 

individuals to obtain a more reliable worldview and helps them maintain a sense of connectedness 
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to those around them (Echterhoff, Higgins, & Levine, 2009). This mechanism could be tested by 

assessing how connected participants feel to their friends before and after engaging in social ER, 

as compared to when they regulate alone. Future work can explicitly examine these proposed 

mechanisms, and whether they operate independently or in parrallel during social ER. 

The present research builds on prior work demonstrating the role of social scaffolding on 

ER processes. In contrast to scaffolding techniques which support someone else’s regulatory 

efforts by, for example, modeling ER or providing instructions to regulate (A. S. Morris, Silk, 

Steinberg, Myers, & Robinson, 2007), the present studies examined whether one person can 

directly provide ER strategies to regulate someone else’s emotions (Niven et al., 2009; Rimé, 2009; 

Zaki & Williams, 2013). Given the widespread use of scaffolding techniques in clinical and 

educational programs aimed at boosting ER efficacy (Domitrovich et al., 2005; Kovacs & Lopez-

Duran, 2012; Rasmussen et al., 2019), our work has the potential to contribute to the development 

of novel interventions that leverage social relationships in more active roles during ER. Indeed, 

some prior work has demonstrated how social interactions can be leveraged towards enhancing 

engagement with online CBT-based clinical treatment programs. Specifically, Morris and 

colleagues developed a platform that crowd-sourced supportive reappraisals, and found that 

participants who used this platform demonstrated increased engagement and greater clinical 

benefits relative to those assigned to an expressive writing task (R. R. Morris, Schueller, & Picard, 

2015). While this work does not compare the efficacy of the social CBT program to more 

traditional CBT programs where participants self-regulate, it does suggest that social support can 

be leveraged in clinical treatment to increase engagement and adherence. It is possible that social 

interventions that entail such explicit regulation of others’ emotions are particularly useful in 

boosting ER efficacy when individuals are having difficulty regulating on their own, though 
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further research is required to examine this proposition. Future interventions may target 

individuals’ ability to regulate others’ emotions, as opposed to their own emotions, particularly in 

group settings where such social ER may increase group cohesion and decrease the potential 

consequences of heightened individual or collective negative emotional experiences (Friesen et 

al., 2013; Niven et al., 2012). Such interventions are especially worth exploring in light of 

accumulating research suggesting that regulating others’ emotions can improve one’s own 

emotions (Doré et al., 2017; Inagaki & Eisenberger, 2012).  

Since this research is amongst the first to specifically examine the efficacy of social ER 

relative to solo ER, there are several limitations that can be explored in future work. For example, 

our work specifically examined social ER in the context of a close female friendship (in a 

predominantly undergraduate sample). Thus, it is unclear the extent to which social help boosts 

the efficacy of ER in other relationships. It is possible that social help boosts the efficacy of ER 

when the person providing the reinterpretations is a close other, but not when they are a distant 

other. While we found that social ER was still effective in reducing negative affect as compared 

to no regulation (i.e., passively viewing negative images) when the reinterpretations were provided 

by a stranger, future work can explicitly compare social ER across different types of relationships, 

such as friendships, parent-child relationships, or work relationships. It is possible that some social 

support figures are more effective in facilitating this type of social ER than others, particularly at 

different developmental timepoints (Rimé, 2009), providing some insight into the mechanisms 

underlying this form of ER. Relatedly, there may be specific factors about a relationship, such as 

degree of trust or similarity between individuals’ viewpoints, that shape ER outcomes that would 

be informative to study in the future. Additionally, future work can sample from a more diverse 

population including both genders and extend beyond an undergraduate sample. 
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Our study utilized a classic reappraisal paradigm, allowing it to directly build on prior ER 

work with insights about how this ER strategy comparatively unfolds in a social context. However, 

this lab-based paradigm comes with the limitation of presenting participants with impersonal 

stimuli. Reappraisal is known to be a helpful ER strategy in reducing negative affect, but in 

everyday life this strategy sometimes backfires, such as when negative events allow few 

opportunities for reinterpretation, or when the event is highly intense/challenging (Somerville, 

2013). Relatedly, while our study design provided reinterpretations that were intended to be useful 

during social ER, in real life there is no such guarantee. Thus, future work should investigate the 

everyday contexts in which social ER is helpful, the degree to which friends spontaneously offer 

helpful reinterpretations in real life, and how social help shapes the outcome of ER processes 

across situational contexts. It is possible that social help could be ineffective in certain contexts, 

or that it would be helpful in contexts where solo ER is particularly difficult. In order to further 

enhance the ecological validity of such research, future work could utilize daily-diary or ecological 

momentary assessment studies to examine how such social regulatory processes unfold outside of 

the lab. 

Finally, this research is limited to examining a single ER strategy. Future work can 

investigate how other ER strategies, like putting feelings into words (Torre & Lieberman, 2018), 

differ across intrapersonal and interpersonal contexts, and can compare this ER strategy to other 

forms of social support, such as social scaffolding (A. S. Morris, Criss, Silk, & Houltberg, 2017). 

While additional work would be informative with regards to painting a broader picture of social 

ER and its mechanisms, the present work meaningfully sets the stage for such research and 

provides important preliminary insights into how individuals directly regulate each other’s 
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emotions using paradigmatic ER strategies that have been predominantly studied in a social 

vacuum.   
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Figures 

 

(a) Solo Task     (b) Social Task 

 

Figure 1. (a) The solo task in Study 1 began with a 2 s cue to “look” or “reinterpret”, followed 
by an image presentation for 8 s, and a rating screen for 3 s. (b) The social task in Study 1 
followed a similar procedure, except that instead of seeing a cue to “reinterpret” they saw a cue 
to “listen”, and image presentation lasted an additional 1 s to allow for sufficient time to view the 
image and listen to the audio clip. 
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(a)  

(b)   
 
Figure 2. In study 1, (a) there were no significant differences between the solo and social tasks 
for the no regulation and neutral conditions, but social emotion regulation (ER) was associated 
with lower negative affect than solo ER, p < 0.0001, and (b) social ER efficacy was highly 
correlated with solo ER efficacy, p < 0.0001. 
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(a)  

(b)  
 
Figure 3. In study 2, (a) social emotion regulation (ER) was more effective than no regulation, p 
< 0.0001, and (b) there was no significant difference in negative affect for social ER trials that 
used reinterpretations generated by participants, and for those that used reinterpretations 
generated by the research team, p = 0.75. 
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(a)  

(b)   
 
Figure 4. In study 3, (a) there were no significant differences between the solo and social tasks 
for the no regulation, counting, and neutral conditions, but social emotion regulation (ER) was 
associated with lower negative affect than solo ER, p < 0.0001, and (b) social ER efficacy was 
correlated with solo ER efficacy, p < 0.05. 
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SUPPLEMENTAL MATERIALS 

Reliability analyses for Study 1 and Study 2 

We conducted two post-hoc analyses of the Study 1 data to examine whether 9 trials were 

sufficient for obtaining a reliable estimate of social reappraisal in Study 2. As the first analysis, we 

calculated the split-half reliability for the social ER condition from Study 1. We began by filtering 

the data for only the 18 social ER trials (negative-reinterpret-social), ordering the trials by stimulus 

image name, and assigning each trial an even or odd value (1-18). By ordering the trials in this 

way, we ensured that participants from each version of the task had the same even trials and odd 

trials (e.g. Image 003.png was categorized as an even trial for all participants who completed 

version 1). Next, we calculated participants’ average negative affect on even trials, and their 

average negative affect on odd trials. Finally, we calculated the correlation between participants’ 

average negative affect on even and odd trials, r = .74 (Lord & Novick, 1968). This value is 

reasonably high, providing confidence that administering 9 trials for each of the reinterpretation 

conditions of interest in Study 2 is sufficient for a reliable estimate of negative affect (Rudner & 

Schafer, 2001). While the odd-even splitting is a common approach for computing split-half 

reliability, this approach does not ensure that the data split into two parts are parallel or balanced 

(Chakrabartty, 2013). Thus, we followed up with a second reliability test for descriptive purposes. 

For the second analysis, we examined the 18 social ER trials (negative-reinterpret-social) 

from Study 1 and calculated each participant’s average negative affect using one less trial each 

time (i.e., average for 18 trials, 17 trials, 16 trials, etc.). Next, we calculated correlation coefficients 

for each participant’s average negative affect using all 18 trials with their average negative affect 

using less trials (e.g., correlation between mean affect for 18 trials and mean affect for 17 trials, 

correlation between mean affect for 18 trials and mean affect for 16 trials, etc.). Results suggest 
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that with 9 trials, we still have relatively high reliability, r = .88, with the reliability dropping below 

an acceptable value at 5 trials, r = 0.63 (Supplemental Table 1).   

 

 

 

 

 

  

Supplemental Table 1  
Number of Trials Included in 
Comparison Mean 

Correlation with 18 
Trial Mean 

         3           0.2295201 
         4           0.4578911 
         5           0.6344222 
         6           0.7591528 
         7           0.8377344 
         8           0.8816504 
         9           0.8783361 
        10           0.9061898 
       11           0.9279366 
       12           0.9326546 
       13           0.9457340 
       14           0.9513833 
       15           0.9692663 
       16           0.9838442 
       17           0.9924504 
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CHAPTER 2: YOU CHANGED MY MIND: IMMEDIATE AND ENDURING IMPACTS OF 

SOCIAL EMOTION REGULATION 

 

Abstract 

As social creatures, our relationships with other people have tremendous downstream 

impacts on health and wellbeing. However, we still know surprisingly little about how our social 

interactions regulate how we think and feel through life’s challenges. Getting help from other 

people to change how one thinks about emotional events – known as “social reappraisal” – can be 

more effective in down-regulating negative affect than reappraising on one’s own, but it is 

unknown whether this regulatory boost from social support persists when people face the same 

events alone in the future. In a pre-registered study of 120 young adults (N = 60 same-gender 

dyads, gender split sample) involving in-lab emotion regulation tasks and a follow-up task online 

approximately 1 day later, we found that participants responded less negatively to aversive images 

that were socially regulated (i.e., reappraised with the help of a friend) both immediately and over 

time, as compared to images that had been previously solo regulated (i.e., reappraised on one’s 

own) or not regulated (i.e., passively viewed). Interestingly, the regulatory boost from social 

support observed both in the lab and at follow-up was driven by women dyads. This work 

highlights one important mechanism explaining how support from others can facilitate emotional 

wellbeing: by changing peoples’ lasting impressions of distressing events, interactions with others 

can help prepare them to cope with future exposure to those events on their own, underscoring 

how valuable others’ perspectives can be when navigating ongoing emotional stressors. 
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Introduction 

As social creatures, our relationships with other people have tremendous downstream 

impacts on health and wellbeing, often buffering us against the deleterious effects of physical and 

mental health challenges (Beckes & Coan, 2011; Berkman et al., 2000; Uchino et al., 2018). 

However, we still have limited knowledge about how our interactions with close others can shape 

how we think and feel through distressing situations (Niven, 2017; Reeck et al., 2016; Zaki & 

Williams, 2013). Recent research has demonstrated that changing how we think about negative 

events to change how we feel about them – known as cognitive reappraisal (Gross, 2015) – is a 

more effective emotion regulation strategy when a friend helps us change our perspective than 

when we try to rethink the situation on our own (Sahi, Ninova, & Silvers, 2021). In other words, 

a friend’s perspective can help us change how we interpret negative events to cope with them more 

effectively. But what happens when we must face the same negative events later and our friend is 

not around to help? The present study examined whether people responded less negatively when 

re-encountering aversive stimuli that were previously socially regulated (i.e., reappraised with 

help) as compared to solo regulated (i.e., reappraised on one’s own). Given prior mixed findings 

regarding gender differences in both social support and emotion processing (e.g., Neff & Karney, 

2005; Shields et al., 2006), we tested this question in a gender-split sample of young adult same-

gender friend pairs and assessed whether gender moderated social regulatory outcomes. 

Immediate and enduring effects of reappraisal 

Cognitive reappraisal has been shown to effectively down-regulate subjective (i.e., self-

report), neural (e.g., amygdala responsivity) and physiological (e.g., autonomic arousal) responses 

to negative events as they are happening (Gross, 2015; Ochsner et al., 2004). It also has enduring 

effects such that individuals show reduced negative affect when re-encountering aversive stimuli 
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that were previously reappraised (i.e., up to 15 minutes later) (Erk et al., 2010; MacNamara, 

Ochsner, & Hajcak, 2011; Silvers, Shu, Hubbard, Weber, & Ochsner, 2015). Additionally, 

reappraisal seems to improve with practice, such that reappraising a stimulus multiple times, versus 

one time, is associated with better outcomes when passively encountering the stimulus again 1 

week later (Denny, Inhoff, Zerubavel, Davachi, & Ochsner, 2015). Indeed, clinical treatment 

programs such as cognitive-behavioral therapy utilize reappraisal techniques over time to help 

individuals suffering from a range of psychopathologies (e.g., depression, anxiety, substance 

abuse) (A. Beck et al., 2005; Dimidjian & Davis, 2009).  

While this emotion regulation strategy is helpful, it has limited benefits for some 

populations. For example, adolescents and depressed populations demonstrate lower attenuation 

of negative affect while actively reappraising than healthy adults, and exhibit little to no enduring 

effects of reappraisal when passively viewing stimuli again (Erk et al., 2010; Silvers et al., 2015). 

Recent research demonstrated that support from a friend can potentiate the efficacy of reappraisal 

(i.e., social reappraisal; Sahi, Ninova, & Silvers, 2021), highlighting social support as a potential 

mechanism for ameliorating emotion dysregulation. Some work suggests that social reappraisal 

can also have enduring effects, for example by reducing the impact of re-watching an upsetting 

video two days after reappraising with a partner (Nils & Rimé, 2012a).  

If getting a friend’s perspective can more effectively regulate one’s emotions than trying 

to reappraise on one’s own, it is possible that people will respond less negatively to socially 

regulated stimuli than solo regulated stimuli when re-encountering them in the future. We care 

deeply about other peoples’ opinions and perspectives (Lieberman & Eisenberger, 2009), such that 

having a friend reframe distressing events might better facilitate lasting changes to our impressions 

of those events. This social regulatory process could illuminate one way that social interactions 
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enhance wellbeing: by changing our perspectives of negative events, our social interactions can 

prepare us to cope with future exposure to those events on our own. Systematic mapping of such 

self (i.e., on one’s own) and social (i.e., with help from someone else) regulatory mechanisms also 

stands to improve future interventions aimed at improving emotional health and wellbeing. 

Gender differences in emotion and social support 

Prior research comparing social reappraisal to reappraising on one’s own only examined 

women friend pairs (Sahi, Ninova, & Silvers, 2021). Existing research on gender differences in 

emotion and social support are very mixed, leaving open the possibility that gender might moderate 

social emotion regulation outcomes. Women are stereotyped to be more emotional than men 

(Shields, 2002), with some research suggesting that women display and report more emotions, and 

exhibit greater physiological arousal and neural responsivity to emotional stimuli (e.g., Bradley et 

al., 2001; Brody, 1997; Cahill et al., 2004). However, many additional studies have found no 

gender differences in these emotional reactivity metrics (e.g., Kelly et al., 2008; Vrana & Rollock, 

2002). Regarding emotion regulation, and reappraisal more specifically, previous research shows 

no gender differences in reappraisal frequency (Gross & John, 2003), with some evidence that 

reappraisal might be less effortful for men (McRae et al., 2008). When it comes to relationships, 

women have been found to value social connection, intimacy, and emotional support to a greater 

extent than men who show a preference for shared activities (Duck & Wright, 1993; Felmlee, 

Sweet, & Sinclair, 2012; Fox, Gibbs, & Auerbach, 1985; Guimond, Chatard, Martinot, Crisp, & 

Redersdorff, 2006). However, research also suggests that while women may be more responsive 

to support needs than men, there are no differences in capacity for support (Neff & Karney, 2005). 

Thus, while women may be more likely to engage in supportive behaviors, it remains unclear how 

social emotion regulation may be differentially effective across genders. 
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The current study 

In this pre-registered study of 120 young adults (N = 60 same-gender dyads), participants 

completed two in-lab emotion regulation tasks: a solo and social task. In these tasks, participants 

rated images that they (i) passively viewed (i.e., not regulated), (ii) solo regulated (i.e., reappraised 

on one’s own), or (iii) socially regulated (i.e., reappraised with the help of a friend). Approximately 

one day later, they completed an online follow-up task from home where they passively viewed 

randomized images from each of these conditions again (i.e., with no cues) and rated them. We 

hypothesized that participants would respond less negatively to images that were socially regulated 

both immediately (i.e., in-lab) and over time (i.e., at follow-up), as compared to images that had 

been previously solo regulated or not regulated. We anticipated that these effects would be 

consistent across genders. 

Method 

All procedures were approved by the local IRB committee and informed consent was 

obtained from all participants. Our sample size, study design, and hypotheses were pre-registered 

prior to data collection. This pre-registration, alongside de-identified data and analysis scripts, are 

hosted on Open Science Framework (OSF; https://osf.io/a9jvf/; Sahi & Silvers, 2023). 

Sample size. The rationale for our pre-registered sample size of 60 dyads is based on a 

power analysis that was conducted on previously published data (Sahi, Ninova, & Silvers, 

2021a). Using the ‘pwr’ package (Champely, 2020) in R (R Core Team, 2022) with power of .8, 

a significance level of .05, and a Cohen’s D of .53 derived from the existing dataset, we found 

that approximately 30 dyads would be sufficient to observe an immediate difference (i.e., during 

the task) between regulating emotions alone and regulating with help from others. Because we 

did not know what kind of effect size to expect for an enduring difference between these 
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conditions (i.e., at follow-up) or potential gender differences in these effects, we doubled the 

recommended sample size for a total of 60 dyads with 30 dyads for each gender. 

Exclusion criteria. Participants individually completed email screenings to ensure their 

eligibility before coming to the lab. Prospective participants who had previously participated in a 

similar reappraisal study in the lab, were not proficient in English, reported having a 

developmental disability or neurological disorder, diagnosed behavioral or psychological issues, 

or uncorrected vision or hearing (i.e., characteristics that might interfere with ability to complete 

the task) were not enrolled in the study. Participants were between 18 and 39 years of age. 

Young adulthood is a time where friendships are particularly salient, shaping individuals’ 

identities and appraisals of the world, making it an appropriate developmental period for our 

research questions (Arnett, 2015; Welborn et al., 2016). Participants were screened to ensure 

they had a same-gender friend they felt close to (i.e., at least a 6 on one of the following 

questions: (1) “How much support do you receive from this person on a regular basis?” and (2) 

“How significant is this relationship in your life?”) to participate with.  

Participants. Pairs of friends (N = 64 dyads, N = 128 participants) were recruited from 

the University of California campus through flyers, emails, and the university subject pool. Three 

dyads were excluded due to technical difficulties during the session, and one dyad was excluded 

due to difficulties understanding and completing the tasks, leaving a final sample of 60 dyads (N 

= 120 participants). Our sample was gender-split, such that we had an equal number of same-

gender dyads that identified as women or men. Out of 120 participants, 5 participants did not 

report the details of their gender identity. Of those that reported, none reported a non-binary or 

gender non-conforming identity. One person reported that they did not identify with their sex 

assigned at birth. The mean age of this sample was 20.83 years, and the sample was 
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approximately 53% Asian, 13% White/Caucasian, 3% Hispanic/Latinx, and 3% Black/African 

American. The remaining participants identified as multiracial or another identity.  

Social and solo emotion regulation tasks. We utilized the social and solo emotion 

regulation tasks from previously published research (Sahi, Ninova, & Silvers, 2021). Details of 

how these tasks were originally developed are included in Supplemental Materials (“Task 

Development”). The social and solo tasks included three conditions with 18 trials each: negative- 

regulate, negative-look, and neutral-look. In line with the original paradigm, there was no 

neutral-regulate condition, yielding an incomplete 2 (valence: negative vs. neutral) x 2 (cue: look 

vs. regulate) x 2 (task: solo vs. social) design with 6 conditions total. Each trial began with a cue 

(2 s). Across solo and social tasks, the “look” cue indicated that participants should look and let 

themselves respond naturally to the image. In the regulation condition of the solo task, the 

“reinterpret” cue indicated that participants should think about the image in a way that would 

reduce their negative emotional response to it (e.g., “They look upset with each other, but they 

can come to an agreement”). In the regulation condition of the social task, the “listen” cue 

indicated participants should listen to their friend reinterpreting the image. After the cue, 

participants saw a negative or neutral image (8 s for the solo task; 9 s for the social task to allow 

participants to see the image for 1 s before listening to the audio clip). After viewing the image 

and responding to it according to the cue, participants provided a negative affect rating (i.e., 

“How bad do you feel?”) on a 4-point rating scale from “1 = not bad at all” to “4 = very bad” (3 

s) (Figure 1A). A brief jittered fixation cross was included between each image and rating and 

between each trial. The solo and social tasks were presented in counterbalanced order, with trials 

from each condition randomized within the task. 
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The reinterpretations that participants heard during the listen trials were pre-recorded by 

their friends and spliced into the social emotion regulation task rather than read live. Importantly, 

these reinterpretations were read from a script that was generated in previous research for the 

purpose of standardizing the reinterpretations participants would listen to across dyads. These 

scripted reinterpretations have been shown to be no different from the kinds of reinterpretations 

participants use when regulating on their own in terms of how effectively they down-regulate 

negative affect on average (Sahi, Ninova, & Silvers, 2021). Participants were not informed that 

their friends were reading from a script.  

At-home rating task. Building on this established paradigm, we created a follow-up task 

to be completed from home online approximately one day after the in-lab task. In this task, 

participants were re-presented with negative images they passively viewed, socially regulated, or 

solo regulated in the lab. Each participant saw all images from the corresponding version of the 

social regulation (social-negative-regulate) and solo regulation (solo-negative-regulate) 

conditions (18 images each) completed in the lab, as well as 18 images that were not regulated (9 

from social-negative-look and 9 from solo-negative-look; selected to be roughly equivalent to the 

other conditions in terms of negative affect based on pilot study ratings – for details see 

Supplemental Materials: Task Development). These 54 trials would be presented in random 

order, each with an image and two questions: (i) “When you look at this image, how bad do you 

feel?” with a 4-point rating scale from “1 = not bad at all” to “4 = very bad” and (ii) “Have you 

seen this image before?” with a 5-point rating scale from “Very confident that I have seen this 

before” to “Very confident that I have not seen this before” (FeldmanHall et al., 2021). 

Importantly, there was no cue to look or reinterpret presented with these images at follow-up, 

such that participants were rating the images based on their natural responses to them at the time 
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(Figure 1B). Timing was not tightly regulated in this follow-up task to allow more flexibility in 

completing it from home (i.e., no auto-advancing of the trials in case distractions occurred), 

except that each trial was presented for a minimum of four seconds to allow some time to take in 

the image and prevent rapid click-throughs.      

Questionnaires. We collected several measures relating to social and emotional 

tendencies and qualities, including measures of relationship quality (Inventory of Peer 

Attachment: Armsden & Greenberg, 1987), support-giving and compassion (Social Provisions 

Scale: Cutrona & Russell, 1987; 2-Way Social Support Scale: Shakespeare-Finch & Obst, 2011; 

Interpersonal Regulation Questionnaire: Williams et al., 2018; Dispositional Positive Emotions 

Scale: Shiota et al., 2006), mood and regulation (Mini-Mood and Anxiety Symptom 

Questionnaire: Casillas, & Clark, 2000; Perceived Stress Scale: Cohen et al., 1983; Emotion 

Regulation Questionnaire: Gross & John, 2003), childhood experiences (Childhood Trauma 

Questionnaire: Bernstein et al., 2003), and conformity/social desirability (Crowne & Marlowe, 

1960; Steinberg & Monahan, 2007). We also included two unpublished scales, including an 

extended-emotion regulation questionnaire (including self and social regulation components) and 

an affect labeling questionnaire. Both participants completed the same set of questionnaires. 

These measures were collected for exploratory purposes and are only assessed here in relation to 

gender differences in social-emotional variables. 

In-lab procedure. In each dyad that enrolled in the study, one participant was assigned 

as the “experiencer” and the other participant was the “helper.” For dyads who signed up for the 

study directly (i.e., via email), participants were randomly assigned to their roles (N = 46, 52% 

women). For those who signed up via the university subject pool, the participant who signed up 

for the longer time slot was assigned to be the experiencer, with their friend as the helper (N = 
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14, 43% women). Although most participants were recruited directly (77%), we checked to 

ensure no important differences were observed in our results between these two methods of 

recruitment (see Supplemental Materials: Recruitment Differences). Upon arriving at the lab, the 

friend pairs were given their respective roles and consented by an experimenter together. Both 

participants were briefly walked through their tasks, including the in-lab and follow-up tasks for 

the experiencer, and the audio recording task for the helper. Then, they were separated for the 

remainder of the study. 

Experiencer. First, the experiencer completed questionnaires. Next, they completed a 

brief training using Microsoft PowerPoint designed to prepare them for the social and solo 

emotion regulation tasks. As part of this training, experiencers saw sample negative images, 

talked through the different cues (i.e., look/reinterpret/listen), and practiced reinterpreting out 

loud. Experiencers were reminded that during the social task, the helpers would try to help them 

decrease their negative response to some of the images. After the training, experiencers 

completed the two tasks in E-Prime. In between the two tasks, they took a 5-minute break to 

watch a non-emotional distraction video (i.e., “How It’s Made: Magnets”). After they completed 

the in-lab tasks, experiencers were asked about their perceptions of the study and reminded that 

they would receive an email the next day with a link to the follow-up task that resembled the in-

lab task. Participants were not aware during the in-lab tasks that they would be viewing many of 

the same images again during the follow-up. 

Helper. The helpers began by completing a brief relationship salience task where they 

were instructed to: “Take a moment to think about some memories that you have with the friend 

you came with today. When you are finished, please pick one memory and write a paragraph 

describing it.” This task has been used in prior work to make a close other more salient when 
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they were not physically present (Guassi Moreira, Tashjian, Galván, & Silvers, 2018). After this 

task, the helper recorded 18 reinterpretations from the script generated by the research team (e.g., 

“That person will recover from the accident.”). Each reinterpretation was one sentence and took 

about four seconds to read out loud. Helpers were instructed to read the reinterpretations in a 

natural way so that the reinterpretations of the images would feel helpful to their friend as they 

viewed negative images. After the helper completed the recordings, they filled out 

questionnaires. At the end of the study, helpers were asked about their perceptions of the study. 

Since the at-home rating task for experiencers would involve seeing the images from the in-lab 

emotion regulation tasks again, we asked the helpers not to disclose to their friends that they 

were reading the reinterpretations from a script until the experiencers finished this task 

approximately 1 day later. The helpers did not complete an at-home follow-up task. 

Follow-up procedure. Twenty-four hours after the in-lab session, experiencers received 

a personalized link by email that took them to the at-home rating task in Qualtrics. Participants 

were told that they would view and rate negative images, including some of the images they saw 

in lab. In reality, they did not see any new images (i.e., all of the images in the at-home rating 

task were from the in-lab tasks). Participants were asked to complete the task in one sitting 

(approximately 10 minutes) in a private quiet place as soon as possible after receiving the link. 

Once they finished this task, we asked participants about their impressions of the follow-up task, 

and then informed them that their friends were reading from a script during the social emotion 

regulation task in the lab. We asked them whether they had discussed the scripted nature of the 

reinterpretations with their friend prior to the follow-up. 65% of participants responded ‘No’ (did 

not discuss the script with their friend), 17% said ‘Yes’, and 18% said ‘Sort of’ with an option to 

explain (e.g., they figured out the scripted nature of the study on their own). Participants were 
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provided with additional compensation for completing the follow-up. Participants completed the 

follow-up task approximately 39 hours on average (SD = 0.96, Range = 24 – 149 hours) after the 

in-lab session ended, and only 1 dyad did not complete the follow-up (N = 59). 

Analyses. All analyses were conducted using the statistical software R (Version 4.1.2). 

We utilized linear mixed-effects models (i.e., multilevel regression models) with participant ID 

as the group level variable (i.e., trials nested within participants). Our models originally included 

version of the task (i.e., our pre-rated images were paired with different cues in each version of 

the task to check for baseline differences in images used across conditions) and which task 

participants completed first (solo vs. social) as predictors of no interest (p’s > 0.05). 

Immediate effects of social emotion regulation. We first examined whether prior work 

in women demonstrating that social regulation was more effective than solo regulation (Sahi, 

Ninova, & Silvers) replicated in the current mixed-gender sample. In line with this previous 

work, we analyzed the data for this question in two stages: (i) as a manipulation check, we first 

tested whether negative images were associated with more negative affect than neutral images in 

the look trials; and (ii) we assessed whether cue (regulate vs. look), task (solo vs. social), and the 

interaction between them were associated with negative affect during the negative image trials. 

We followed up on significant interactions with Tukey-adjusted pairwise comparisons. We also 

analyzed whether social and solo regulation efficacy (the difference between negative-look and 

negative-regulate for each task) was associated within individuals by calculating the Pearson 

correlation coefficient between these difference scores. 

Enduring effects of social emotion regulation. Since the follow-up task only had three 

conditions (unregulated negative images, solo regulated negative images, and socially regulated 

negative images), we tested whether condition shaped negative affect during the follow-up task, 
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with the social regulation condition as the reference group (i.e., social vs. solo regulation, social 

vs. no regulation). We followed up with Tukey-adjusted pairwise comparisons to assess 

differences between each pair of conditions. To clarify, these analyses investigated how the 

conditions differed from each other at follow-up (i.e., differences at the second timepoint), rather 

than how conditions changed from in-lab task to follow-up (i.e., changes across time). 

Gender differences in social emotion regulation. For comprehensiveness, we first 

assessed baseline gender differences and found that men reported less negative affect than 

women when passively looking at negative images (see “Supplemental Materials: Gender 

Differences” for full analyses and results). Since baseline differences in emotional reactivity to 

negative images would equally affect the social and solo regulation conditions, and all conditions 

used different image sets, these findings would not affect our subsequent analyses (i.e., 

contrasting social regulation to the other conditions by gender). 

Turning to our primary question regarding how gender may shape social emotion 

regulation outcomes, we tested for gender differences in the contrast between (i) social 

regulation versus no regulation, and (ii) social regulation versus solo regulation. In line with 

previous work (Sahi, Ninova, & Silvers, 2021), and as part of our planned analyses described 

above, we did not expect any differences across genders in response to the look-negative trials 

from the social and solo tasks. Thus, we used a condition variable with three levels – social 

regulation (negative-regulate-social), solo regulation (negative-regulate-solo), and no regulation 

(negative-look, including trials from both social and solo) to test these two contrasts for the in-

lab tasks in a single model. The model included condition, gender, and the interaction between 

them as predictors of negative affect during the in-lab tasks. We similarly tested for potential 

gender differences at follow-up by using follow-up condition (i.e., socially regulated negative 
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images, solo regulated negative images, and unregulated negative images), gender, and the 

interaction between them as predictors of negative affect during the follow-up task. In both 

models, we set social regulation as the reference group for condition, and women as the 

reference group for gender.  

Because the condition variables in these two models had 3 levels, these models would 

yield 2 main effects of condition (i.e., social regulation vs. no regulation for women, social 

regulation vs. solo regulation for women), 1 main effect of gender (the difference between men 

and women on average), and 2 interaction terms between condition and gender. Because we were 

interested in contrasting all conditions for both genders, we planned to follow up with Tukey-

adjusted pairwise comparisons regardless of whether we found significant interaction terms for 

both models. 

Exploratory associations between gender and relationship quality/social support 

variables. We explored gender differences in the relationship quality and social support 

questionnaires using point-biserial correlations (which yields the same p-values as independent 

samples t-tests) and followed up with exploratory analyses to see whether any of these social 

support variables might have explained our gender effects. We found that men reported lower 

relationship quality and social support in their relationships than women (Supplementary Table 

1), but these associations did not statistically explain gender differences in the tasks (see full 

analyses and results under Supplementary Materials: Gender Differences).  

Results 

Manipulation check of negative versus neutral images. 
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Participants reported higher negative affect on average when passively viewing negative 

images (M = 2.44, SD = 1.00) versus neutral images (M = 1.11, SD = 0.39), b = -1.32, t(4115.19) 

= -61.72, p < .001, 95% CI = [-1.36, -1.28]. 

Social regulation was more immediately effective than solo regulation. 

 During the negative image trials (i.e., negative-look and negative-regulate for the social 

and solo tasks), participants reported significantly lower negative affect on the regulate trials (M 

= 1.65, SD = 0.80) than the look trials (M = 2.44, SD = 1.00), b = -0.85, t(4085) = -23.67, p < 

.001, 95% CI = [-0.92, -0.78]. There was no main effect of task (i.e., social vs. solo) on negative 

affect, b = -0.00, t(4085) = 0.08, p = .94, 95% CI = [-0.07, 0.07], but there was a significant 

interaction between cue and task, b = 0.13, t(4085) = 2.48, p = .01, 95% CI = [0.03, 0.23], such 

that participants reported lower negative affect on the regulation trials from the social task (M = 

1.59, SD = 0.75) than the solo task (M = 1.71, SD = 0.83), z = -3.59, p < .001, but there was no 

difference between passively viewing the negative images from the social and solo tasks (i.e., the 

no regulation conditions from each task), z = -0.08, p = .94 (Figure 1C). 

Social and solo regulation efficacy were correlated within individuals. 

 Social emotion regulation efficacy (the difference between average negative affect on 

negative-look-helper trials versus negative-regulate-helper trials) and solo emotion regulation 

efficacy (the difference between average negative affect on negative-look-solo trials versus 

negative-regulate-solo trials) were significantly correlated within individuals, r = 0.52, t(58) = 

4.65, p < .001, CI = [0.31, 0.68], such that those who saw the greatest benefits from solo 

regulation, on average, also saw the greatest benefits from social regulation, on average. 

Social regulation was more effective at follow-up than solo regulation. 
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 In examining the effect of condition (unregulated negative images, solo regulated, or 

socially regulated – with the latter as the reference group) on negative affect during the follow-

up task, we found a significant difference in negative affect between the images that had been 

previously socially regulated versus not regulated, b = 0.24, t(3110) = 7.02, p < .001, 95% CI = 

[0.17, 0.30], and those that had been previously socially regulated versus solo regulated, b = 

0.08, t(3110) = 2.45, p = .01, 95% CI = [0.02, 0.15]. Pairwise comparisons additionally indicated 

a significant difference in negative affect between the images that had been previously solo 

regulated versus not regulated, z = -4.56, p < .001. Images that were not regulated in the lab were 

associated with the highest negative affect at follow-up (M = 2.44, SD = 1.00), followed by those 

that were solo regulated, (M = 1.71, SD = 0.83), and finally those that were socially regulated, 

(M = 1.59, SD = 0.75) (Figure 1D). 

Social regulation was more effective than no regulation for both genders, but it was only 

more effective than solo regulation for women at both timepoints. 

In examining whether gender moderated the effect of condition (i.e. social regulation, 

solo regulation, no regulation) on negative affect during the in-lab tasks, we found that social 

regulation was associated with significantly lower negative affect than solo regulation, b = 0.24, 

t(4084.52) = 4.70, p < .001 , 95% CI = [0.14, 0.34], and no regulation, b = 1.00, t(4084.34) = 

22.80, p < .001, 95% CI = [0.91, 1.08], with women as the reference group. There was no main 

effect of gender, b = 0.05, t(81.01) = 0.42, p = 0.68, 95% CI = [-0.17, 0.26], but there was a 

significant interaction between gender and social versus solo regulation, b = -0.22, t(4084.39) = -

3.07, p = .002, 95% CI = [-0.36, -0.08], as well as between gender and social regulation versus 

no regulation, b = -0.29, t(4084.37) = -4.71, p < .001 , 95% CI = [-0.41, -0.17]. 
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For women, social regulation was associated with less negative affect than solo 

regulation, z = -4.70, p < .001, and solo regulation was associated with less negative affect than 

no regulation, z = 17.21, p < .001 (social versus no regulation: z = -22.80, p < .001). Meanwhile 

for men, both social and solo regulation were more effective than no regulation (respectively: z = 

-15.98, p < .001; z = -15.57, p < .001), but there was no difference between social and solo 

regulation, z = -0.36, p = .93 (Figure 2A).  

 In examining whether gender moderated the effect of condition (i.e., socially regulated 

images, solo regulated images, no regulation) on negative affect during the follow-up task, 

we found that socially regulated images were associated with significantly lower negative affect 

than solo regulated images, b = 0.13, t(3108.38) = 2.74, p = .006 , 95% CI = [0.04, 0.23], and 

unregulated images, b = 0.26, t(3108.09) = 5.36, p < .001, 95% CI = [0.16, 0.35]. There was no 

main effect of gender, b = -0.04, t(67.66) = -0.28, p = 0.78, 95% CI = [-0.31, 0.23], nor was there 

a significant interaction between gender and either contrast (social versus solo: b = -0.10, 

t(3108.22) = -1.43, p = .15, 95% CI = [-0.23, 0.04]; social versus unregulated: b = -0.04, 

t(3108.06) = -0.63, p = 0.53, 95% CI = [-0.18, 0.09]). However, because we were interested in 

the contrasts between all conditions for both genders, we proceeded with Tukey-adjusted 

pairwise comparisons.  

For women, socially regulated images were associated with less negative affect than solo 

regulated images, z = -2.74, p = .02, and solo regulated images were associated with less 

negative affect than unregulated images, z = -2.62, p = .02 (social versus no regulation: z = -5.36, 

p < .001). Meanwhile for men, both social and solo regulated images were more effective than 

unregulated images (respectively: z = -4.57, p < .001; z = -3.82, p < .001), but there was no 

difference between social and solo regulation, z = -0.75, p = .73 (Figure 2B). 
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Discussion 

Changing how one thinks can change how one feels about emotional events, both in the 

moment and over time. Getting help from other people to change how one thinks can potentiate 

the efficacy of this strategy in the moment, but prior work had not examined whether these relative 

gains persisted when re-encountering negative events on one’s own. In the present study, we found 

that participants responded less negatively to images that were socially regulated (i.e., reappraised 

with the help of a friend) both immediately and at follow-up, as compared to images that had been 

previously solo regulated (i.e., reappraised on one’s own) or not regulated (i.e., passively viewed). 

These findings provide critical insight into how other people can shape the way we think and feel 

to help us cope with re-occurring stressors.  

Social emotion regulation has enduring effects. 

Building on previous work demonstrating that solo regulation can have lasting effects on 

how we respond to negative events (Erk et al., 2010; MacNamara et al., 2011; Silvers et al., 

2015), and that social emotion regulation can be more immediately effective than solo regulation 

(Sahi, Ninova, & Silvers, 2021), we showed that social emotion regulation can have more 

enduring effects than solo regulation. Thus, the benefits of such social support are not just a 

short-term fix for emotional distress: these effects can last to help us navigate future situations on 

our own. These findings build on prior theoretical and empirical work on the regulatory roles of 

close relationships, including attachment research (Mikulincer & Shaver, 2019), suggesting that 

our interactions with close others may enhance our abilities to navigate negative emotions 

independently. 

We demonstrated that the effects of social emotion regulation endured approximately 1 

day later, but it will be important to assess whether these effects persist beyond this time frame. 
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In line with work looking at the effects of emotion regulation training over time (Denny, 2020), 

and research showing that reappraisals of stressors can be contagious in social contexts (Oveis, 

Gu, Ocampo, Hangen, & Jamieson, 2020), it is possible that in everyday life social reappraisals 

get reenforced across multiple interactions, potentially extending the enduring impacts of social 

emotion regulation. Notably, reappraisals can also up-regulate negative affect by reinforcing 

negative interpretations of stimuli (e.g., MacNamara et al., 2011), underscoring how social 

regulation has the power to diminish or enhance wellbeing in a context-dependent way. 

Social emotion regulation may provide a greater boost in women than men. 

Social regulation was more effective both immediately and at follow-up than no regulation 

for both genders, but social regulation was only more effective than solo regulation for women. 

Exploratory analyses (see Supplemental Materials) suggested that although there were significant 

gender differences in relationship quality and social support, they did not account for gender-

related task differences. Prior work has shown less engagement of cognitive control regions (e.g., 

prefrontal cortex) with greater decreases in brain regions associated with emotional responding 

(e.g., amygdala) during reappraisal in men as compared to women (McRae et al., 2018), suggesting 

that reappraisal might be less effortful for men. If solo regulation is easier for men, they may 

benefit less than women from the regulatory “boost” offered by social support. Women have also 

exhibited more positive-refocusing and activation in reward-related regions (e.g., ventral striatum) 

during reappraisal than men (McRae et al., 2008), which may suggest that rewarding experiences 

like getting support from a close other (Lieberman & Eisenberger, 2009) benefits women more 

than men. Future research can unpack how gender differences in emotion socialization across 

development, or other individual differences (Sahi et al., 2022), shape social emotion regulation 
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processes, as beliefs about social roles can affect how people experience, communicate, and 

regulate emotions in relationships (Felmlee et al., 2012; Shields et al., 2006). 

Limits on generalizability 

 Young adulthood presents a ripe developmental period for examining social influences, 

particularly from friendships, on emotion (Arnett, 2015). However, this demographic feature of 

our sample limits the generalizability of our findings; future research can examine other ages and 

relationship types to assess potential variability in social emotion regulation effects. Although we 

built on the existing literature to assess gender differences between same-gender dyads, we did 

not assess mixed-gender dyads or non-binary individuals, which may allow us to further tease 

apart whether our gender effects could be driven by the gender of the support-giver or support-

receiver, or other relationship dynamics. Our sample was predominantly from two racial/ethnic 

groups on a college campus: Asian and White (53% and 13%, respectively; 66% total). Future 

research in more diverse samples can help identify possible effects of factors like identity, 

cultural norms, or socioeconomic status. 

Conclusions 

Our social relationships are critical for navigating stress and negative emotions. We 

replicated recent research demonstrating that getting help from friends to reframe negative stimuli 

is more effective than trying to reframe alone (Sahi, Ninova, & Silvers, 2021), and extended this 

work to show that these effects last: socially regulated stimuli are perceived less negatively than 

solo regulated stimuli approximately one day later. These findings indicate that by changing our 

lasting impressions of distressing events, our friends can help us better contend with those events 

in the future when we face them on our own. Such work demonstrates how social relationships 

can shape emotion regulation processes, and underscores how valuable others’ perspectives can 
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be when making sense of emotional experiences. Finally, we found that gender can shape social 

emotion regulation processes and provided several avenues for unpacking this association in future 

work. Collectively, these findings inform social, developmental, and clinical research aimed at 

unpacking social influences on cognitive and affective states, as well as research aimed at 

developing interventions for emotion dysregulation.  

  



 61 

Figures 

 

Figure 1. We used the “solo” and “social” emotion regulation (ER) tasks from previously published work (Sahi, 
Ninova, & Silvers, 2021). (A) The solo task began with a 2 s cue to “look” or “reinterpret” followed by an image 
presentation for 8 s, and a rating screen for 3 s. The social task followed a similar procedure, except that instead 
of seeing a cue to “reinterpret” they saw a cue to “listen” and the image was presented for 1 s before the audio 
clip played (9 s total).  (B) The follow-up task was administered online at home approximately 1 day later. This 
task randomly presented images that were previously presented in the solo or social tasks, including images that 
were reinterpreted or passively viewed, with a rating scale (no cue). (C) We found that regulating with help was 
associated with lower negative affect during the in-lab tasks than reappraising alone, p < .001. (D) We 
additionally found that regulating with help was associated with lower negative affect at follow-up than 
reappraising alone, p = .01, and that both forms of regulation (i.e., solo and social) were associated with lower 
negative affect at follow-up than images that were not regulated in the lab, p < .001. Note: the images shown in 
this figure, taken from the Open Affective Standardized Image Set (Kurdi, Lozano, & Banaji, 2017), are samples 
not used in the actual task. p < .05 = *, p < .01 = **, p < .001 = *** 
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Figure 2. In exploring gender differences associated with social emotion regulation (ER) outcomes, we found 
that (A) regulating with help (i.e., social ER) was effective in down-regulating negative affect for both genders 
during the in-lab tasks, p < .001, but it was only associated with lower negative affect than regulating alone (i.e., 
solo ER) in women, p < .001. Additionally, men reported lower negative affect during the no regulation 
conditions (i.e., passively viewing negative images) than women on average, p = .004. Consistent with the in-lab 
pattern, (B) we found that regulating with help was effective in down-regulating negative affect for both genders 
at follow-up, p < .001, but it was only associated with lower negative affect than regulating alone at follow-up in 
women, p < .05. p < .05 = *, p < .01 = **, p < .001 = *** 
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SUPPLEMENTAL MATERIALS 

Task Development 

The social and solo emotion regulation tasks used in this study were derived from 

previous work (Sahi, Ninova, & Silvers, 2021). In this work, researchers drew visual stimuli that 

were social in nature (involved other people) from the International Affective Picture System 

(Lang et al., 2008), the Open Affective Standardized Image Set (Kurdi et al., 2017), and from 

freely available online sources. These negative and neutral images were rated on Amazon 

Mechanical Turk (mTurk), alongside reinterpretations meant to decrease the negative affect 

people felt in response to the images. A total of 72 negative images and their associated 

reinterpretations were distributed into four image sets – each with 18 images – that were 

balanced in terms of average negative affect and reinterpretation efficacy. Alongside 36 neutral 

images that were distributed into two image sets, these six image sets were used to create four 

versions of the tasks that counterbalanced image sets across the social and solo tasks (e.g. 

version 1 solo task: negative image set 1 – reinterpret, negative image set 2 – look, neutral image 

set 1 – look; version 1 social task: negative image set 3 – reinterpret, negative image set 4 – look, 

neutral image set 2 – look). Negative images and their associated reinterpretations are available 

on the online repository for the original paper (https://osf.io/94ecj/). 

Recruitment Differences 

 To ensure no important differences between were observed in our results between our 

two methods of recruitment (i.e., flyers and university subject pool), we tested whether 

recruitment method moderated the effect of task (social vs. solo) on negative affect during the 

regulation conditions (i.e., negative-reinterpret). We found no main effect of recruitment method, 

b = 0.07, t(71.82) = 0.62, p = .54, a significant main effect of task, b = 0.08, t(2009) = 2.37, p = 
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.02, and a significant interaction between recruitment method and task, b = 0.18, t(2008) = 2.43, 

p = .02, such that there was a greater estimated difference between the social and solo regulation 

tasks amongst those recruited from subject pool, t(2009) = -4.09, p < .001, as compared to those 

recruited via flyers, t(2009) = -2.37, p = .02. This difference is one of magnitude (i.e., there was 

a greater estimated difference between our primary conditions of interest for those recruited from 

subject pool), but not of direction (i.e., social regulation was consistently significantly associated 

with less negative affect than solo regulation). We also checked to see whether gender was 

associated with recruitment method using Pearson’s chi-squared test, and found no association, 

χ2(1) = 0.09, p = .76.  

Gender Differences 

Baseline emotional reactivity. We examined whether gender moderated emotional 

reactivity by using image type (negative vs. neutral), gender, and the interaction between them to 

predict negative affect during the look trials. We found (in line with our manipulation check) that 

neutral images were associated with lower negative affect than negative images, b = -1.42, 

t(4114.16) = -2.85, p < .001, 95% CI = [-1.47, -1.36], that men reported lower negative affect on 

average (M = 1.70, SD = 0.96) than women (M = 1.85, SD = 1.05), b = -0.24, t(66.06) = -2.85, p 

= .006 , 95% CI = [-0.41, -0.08], and that there was a significant interaction between image type 

and gender, b = 0.19, t(4114.20) = 4.34, p < .001 , 95% CI = [0.10, 0.27], such that there was no 

gender difference for neutral images, z = 0.69,  p = 0.49, but women reported higher negative 

affect when passively looking at negative images (M = 2.56, SD = 1.00) than men (M = 2.32, SD 

= 0.99) on average, z = 2.85, p = .004. 

These results cohere with existing research suggesting baseline gender differences in 

emotional reactivity (e.g., Bradley et al., 2001; Brody, 1997; Cahill et al., 2004). However, this 
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literature is mixed, and underscores the need to parse whether this reactivity is due to reporting 

differences or subjective differences in emotional experiences. Future work on social emotion 

regulation can incorporate additional measures of emotional reactivity beyond subjective self-

report to assess whether the effects of social emotion regulation are consistent across self-report 

and other biological or physiological indices of emotional experience. 

Emotion regulation capacity. We examined whether gender moderated emotion 

regulation generally by using instruction (look vs. reinterpret), gender, and the interaction 

between them to predict negative affect during the negative trials. In line with our findings thus 

far, we found that reinterpreting was associated with lower negative affect than passively looking 

at negative images, b = -0.88, t(4086.16) = -24.49, p < .001, 95% CI = [-0.95, -0.81], and that 

men reported lower negative affect on average than women during the negative trials, b = -0.25, 

t(65.26) = -2.33, p = .02, 95% CI = [-0.45, -0.04]. We also found a significant interaction 

between instruction and gender, b = 0.18, t(4086.26) = 3.61, p < .001 , 95% CI = [0.08, 0.28], 

driven by differences in negative affect when passively looking at the images, z = 2.33, p = .02. 

In line with prior work demonstrating regulatory benefits across genders (e.g., Gross & John, 

2003; McRae et al., 2008), regulating (averaging across social and solo regulation) was more 

effective than looking at the negative images for both women, z = 24.49, p < .001, and men, z = 

19.27, p < .001. 

 Associations between gender & relationship questionnaires. We explored the association 

between gender and relationship quality and social support variables using point-biserial 

correlations. Variables of interest included the Inventory of Peer Attachment (i.e., trust, 

communication, and alienation subscales), the Two-Way Social Support Scale (i.e. receiving 

emotional support, giving emotional support, receiving instrumental support, and giving 
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instrumental support subscales), the Social Provisions Scale (i.e. guidance, reassurance of worth, 

social integration, attachment, nurturance, and reliable alliance subscales), the Interpersonal 

Regulation Questionnaire (negative-tendency, negative-efficacy, positive-tendency, and positive 

efficacy subscales), and the Dispositional Positive Emotions Scale (i.e. a measure of 

compassion). P-values are adjusted for multiple comparisons (18 tests total) using the False 

Discovery Rate (FDR) method.  

We found that men reported lower trust, r = -.40, adjusted p < .001, and quality of 

communication, r = -.43, adjusted p < .001, on the Inventory of Peer Attachment. They also 

reported receiving, r = -.26, adjusted p = .02, and giving, r = -.23, adjusted p = .04, less 

emotional support, as well as receiving, r = -.25, adjusted p = .02, and giving, r = -.23, adjusted p 

= .04, less instrumental support on the Two-Way Social Support Scale. Finally, they reported a 

lower tendency to share positive events on the Interpersonal Regulation Questionnaire, r = -.15, 

adjusted p = .03. No other associations were significant (see Supplementary Table 1).  

Since gender shaped the immediate and enduring effects of social vs. solo regulation on 

negative affect, and gender was moderately associated with the trust and communication 

subscales of the Inventory of Peer Attachment (IPPA), we checked to see whether the effects of 

gender on the immediate and enduring effects of social emotion regulation held even when 

controlling for these relationship quality variables. Thus, in line with our original analyses, we 

ran two models for each timepoint (in-lab and follow-up): condition, gender, the interaction 

between condition and gender, and either the trust or communication subscale of the IPPA as 

predictors of negative affect. None of the signficant terms in the original models changed when 

controling for relationship quality, such that the main effects of condition and the interaction 

terms between condition and gender were still signficant for the in-lab task, and the main effects 
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of condition were still signficant for the follow-up task (p’s < .01). There was no change in the 

pattern of results obtained from pairwise contrasts, such that social regulation was more effective 

than not regulating in both genders both in-lab and at follow-up, but social regulation was only 

more effective than solo regulation for women at both timepoints. These analyses suggest that 

the differences between men and women observed during the tasks was not attributable to 

relationship quality differences. 
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Supplementary Table 1: Association Between Gender and Social Support 
Variables 

Scale r Adjusted p 

Inventory of Peer Attachment    

Trust -0.40 < .001 

Communication -0.43 < .001 

Alienation -0.01 0.95 

Two-Way Social Support Scale   

Receiving Emotional Support  -0.26 0.02 

Giving Emotional Support -0.23 0.04 

Receiving Instrumental Support -0.25 0.02 

Giving Instrumental Support -0.23 0.04 

Social Provisions Scale   

Guidance -0.14 0.16 

Reassurance of Worth -0.16 0.14 

Social Integration -0.15 0.16 

Attachment -0.12 0.24 

Nurturance -0.18 0.11 

Reliable Alliance -0.16 0.14 

Interpersonal Regulation Questionnaire   

Negative-Tendency -0.14 0.16 

Negative-Efficacy -0.15 0.16 

Positive-Tendency -0.25 0.03 

Positive-Efficacy 0.02 0.91 

Dispositional Positive Emotions Scale -0.20 0.11 

Note. We explored the association between gender and social support variables 
using point-biserial correlations. Negative correlation values (r) indicate that men 
had lower scores on these scales. P-values are adjusted for multiple comparisons 
(18 tests total) using the False Discovery Rate (FDR) method. 
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CHAPTER 3: IT’S HOW YOU SAY IT: A ROLE OF VOCAL PITCH IN REGULATING 

OTHERS’ EMOTIONS 

 

Abstract 

Supportive interactions with close others can help change the way that people think about 

their negative experiences and thereby facilitate emotion regulation processes in the face of 

stressors. However, there is considerable variability in how individuals communicate during 

supportive interactions. Acoustic features of verbal speech inform how people perceive both the 

speaker and content of messages, but little is known about how features like vocal pitch shape 

affective outcomes during social support. Using a Bayesian statistics approach, we examined the 

role of support giver pitch on their friend’s affective response in three existing datasets (N1 = 40 

dyads; N2 = 40 dyads; N3 = 60 dyads; all same-gender dyads) where participants recorded scripted 

reinterpretations (i.e., reappraisals) of aversive stimuli to help a friend regulate negative emotion. 

We found cumulative evidence that higher support giver pitch was associated with lower negative 

affect in the friend during the task, as well as some evidence that higher support giver pitch during 

social emotion regulation was associated with how positively the friend viewed their relationship 

with the support giver more generally. These samples consisted primarily of women, but 

preliminary results indicate that higher support giver pitch may not be beneficial in men dyads. 

This research demonstrates how tone of voice contributes to regulating others’ emotions, 

highlighting the acoustic features of verbal communication as a promising frontier for future 

multidimensional socio-affective research aimed at improving social support and emotion 

regulation processes.  
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Introduction 

Social support plays a critical role in mental and physical health, often facilitating recovery 

from negative life events and buffering against the harmful effects of everyday stressors (Beckes 

& Coan, 2011; Berkman et al., 2000; Uchino et al., 2018). Despite a well-established body of 

research on the benefits of social support, limited empirical research has identified specific 

mechanisms that allow supportive interactions to shape the way that people think and feel through 

everyday challenges (Niven, 2017; Reeck et al., 2016; Zaki & Williams, 2013). Increasingly, 

researchers are examining how people effectively regulate each other's emotions — a process 

called social emotion regulation (or interpersonal emotion regulation). One social emotion 

regulation strategy that has been shown to have both immediate and enduring effects on emotional 

reactivity involves helping to change how someone else thinks about emotional events to change 

the way they feel about them (Sahi, Ninova, Silvers, 2021; Sahi et al., 2023; Nils & Rimé, 2012). 

However, the mechanisms underlying this social regulatory process remain poorly understood, 

including how inter- and intra-personal variability in the way that people communicate during 

social support interactions contribute to affective outcomes.  

Socioemotional attributes of vocal expression 

While we have a limited understanding of the role of prosody — or tone of voice — in how 

people regulate each other’s emotions, there is considerable research that aims to unpack the 

‘forms’ and ‘functions’ of emotional prosody in social contexts more broadly (Pisanski et al., 2016; 

Pell & Kotz, 2021; Bryant, 2021). Such work indicates that listeners are highly attuned to the 

emotional valence and intensity of auditory stimuli (Liu et al., 2012; Paulmann & Kotz, 2008; 

Paulmann et al., 2013; Sauter & Eimer, 2009). Listeners use auditory cues to not only draw 

conclusions about the content being communicated, but also to form judgments about speakers 
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themselves, including, for example, judgements about their warmth, competence, confidence, 

persuasiveness, and trustworthiness (Scherer, London, & Wolf., 1973; O'Connor & Barclay, 2017; 

Wu, Ching, & Chen, 2023; Oksenberg, Coleman, & Cannell, 1986). Thus, listeners make 

inferences about the meaning and value of vocal communications that are informed by new and 

existing perceptions of the speaker.  

One prominent feature of vocal expression that has been widely-studied is fundamental 

frequency (F0) — a measure of vocal fold vibration that is perceived as pitch (i.e., the “highness” 

or “lowness” of a speaker’s voice; Hartmann, & Hartmann, 2013; Pisanski et al., 2016). Pitch is 

the most salient paralinguistic cue of human speech (Titze, 1994), reliably communicating 

information about a speaker’s biological traits (e.g., sex, age, size; Kreiman & Sidtis, 2011), as 

well as socially relevant traits (e.g., warmth, competence; Oleszkiewicz et al., 2017) and affective 

states (e.g., valence, arousal; Liuni et al., 2020). Higher speaker pitch has been associated with 

high-arousal emotions such as anger, fear, and happiness, whereas lower speaker pitch is 

associated with low arousal emotions like sadness and even mental health disorders like depression 

(Pell et al., 2009; Yang, Fairbairn, & Cohn, 2012). Humans are attuned to such acoustic variability 

in emotional expression, such that people can recognize emotions from vocal cues in “nonsense 

speech” resembling their native language, with F0 being a key discriminant signal between broad 

emotion types (Pell et al., 2009). Within the positive emotion umbrella, meta-analytic work 

suggests that higher pitch is associated with more “epistemological emotions” (i.e., emotions 

related to existing or new knowledge) such as amusement and interest, as compared to emotions 

such as contentment or admiration (Kamiloğlu, Fischer, & Sauter, 2020), highlighting the nuance 

with which auditory cues — like other nonverbal cues (e.g., facial expressions) — communicate 

emotional information. 
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Importantly, auditory signals are thought to shape the behavioral responses of listeners, in 

ways that can be adaptive for the listener, the speaker, or both (Seyfarth et al., 2010; Rendall, 

Owren, & Ryan, 2009). A prime example of how auditory signals can adaptively support both the 

speaker and listener is in the context of early caregiving relationships where parents speak to their 

infants using “infant-directed speech” (i.e., “baby talk”). Such vocal modulation, which involves 

using higher pitch amongst other acoustic properties, communicates caregivers’ positive affect, 

promotes social bonding between the caregiver and infant, and facilitates enhanced attention and 

learning in infants (e.g., cognitive and emotional development) (Werker & McLeod, 1989; Grieser 

& Kuhl, 1988; Trainor, Austin, & Desjardins, 2000; Saint-Georges et al., 2013; Cox et al., 2022). 

Thus, acoustic features of verbal expression can help the speaker increase the salience of their 

message to adaptively guide the listener’s behavior, while simultaneously communicating 

affection and facilitating closeness between the speaker and listener (Bombar & Littig, 1996).  

A growing body of work demonstrates that people can and do intentionally modulate their 

voices, particularly when attempting to shape another person’s thoughts and behaviors (Pisanski 

et al., 2016). Thus, it is likely that speakers (intentionally or unintentionally) modulate their voices 

in social support contexts where their goal is to alter the affective state of the listener. When 

considering the context of social emotion regulation, it is plausible that one might try to use their 

voice to express positive arousal, or use a warm and assuring tone to comfort the listener — all of 

which have been associated with using higher pitch (Kamiloğlu, Fischer, & Sauter, 2020; Hughes 

et al., 2014; Oleszkiewicz et al., 2017). Such vocal modulation may improve social support 

outcomes by convincing the listener that a stimulus is less negative than it appears, effectively 

shaping the listener’s cognitive and affective experiences by reorienting them towards the 

stimulus. In line with the literature on infant-directed speech, these non-verbal cues may 
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additionally serve to facilitate social bonding between the speaker and listener during social 

support, potentially contributing to relationship satisfaction over time. 

Possible sex or gender differences in the acoustic features of social emotion regulation 

Males have lower pitch on average than females (Rendall et al., 2005), but males and 

females tend to modulate their voices similarly when sharing the same communicative goal.1 At 

the same time, there are subtle differences in the extent to which they modulate their voices that 

could be driven by their specific goals, their average pitch ranges, or both. For example, parents 

— regardless of sex — increase their pitch when speaking to infants (Fernald et al., 1989; Niwano 

& Sugai, 2003), but mothers seem to use greater pitch variability in addition to higher pitch when 

speaking to young children, and use this altered speech pattern with children longer than fathers 

(i.e., as children get older, fathers stop using “baby talk” earlier than mothers) (Broesch & Bryant, 

2018).  

Importantly, gender differences in emotion socialization or other features of social 

relationships can impact social emotion regulation mechanisms and associated acoustic features 

(Felmlee et al., 2012; Shields et al., 2006). Indeed, some research indicates gender differences in 

how individuals communicate with their same-gender friends and opposite-gender romantic 

partners: whereas women were more likely to use high pitch speech with their same-gender friends 

than men, both women and men used high pitch speech with their opposite-gender romantic 

partners (Bombar & Littig, 1996). Such work suggests that the gender of the speaker, the gender 

 
1 In mating contexts, people will sometimes exaggerate sex-typical voice patterns to increase their attractiveness when 

appealing to the opposite sex such that men lower their pitch and women raise their pitch. In this context, speakers 

may share the broad goal of appearing attractive, but their more specific goals differ (i.e., appearing masculine or 

feminine).  
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of the listener, and the relationship between them all contribute to how individuals modulate their 

voices. Thus, it is possible that there are gender differences in how pitch affects social emotion 

regulation outcomes.  

Current investigation 

In the current investigation, we examined the role of support giver pitch on social emotion 

regulation in three existing datasets (N1 = 40 dyads; N2 = 40 dyads; N3 = 60 dyads; all same-gender) 

where participants recorded scripted reinterpretations (i.e., reappraisals) of aversive stimuli to help 

a friend reduce their negative emotion (Sahi, Ninova, & Silvers, 2021; Sahi et al., 2023). We 

applied Bayesian statistics to take a graded inference approach to investigating how the support 

giver’s pitch during this social emotion regulation task — indexed by mean F0 across each trial 

— shaped the listener’s trial-by-trial negative affect (i.e., accounting for both within- and across- 

speaker variation). To examine how speaker pitch generalized to relationship outcomes in 

everyday life, we tested whether average support giver pitch during social emotion regulation (i.e., 

speaker pitch averaged across all trials) was associated with the listener’s self-reported relationship 

satisfaction. 

Study 1 was treated as an exploratory dataset, after which we pre-registered our hypotheses 

for studies 2 and 3 on Open Science Framework (OSF; https://osf.io/vakn3/).2 We expected higher 

support giver pitch to be associated with better social emotion regulation outcomes (i.e., lower 

negative affect in the listener during the task) and greater relationship satisfaction (i.e., higher 

score on a self-reported measure of peer attachment). Importantly, studies 1 and 2 only sampled 

women dyads, whereas study 3 used a gender-split sample of same-gender dyads (i.e., half women-

 
2 The study 2 dataset had already been collected at the time of pre-registration, and data collection for study 3 had just 

begun. 
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women dyads, half men-men dyads). While this feature of the datasets limits assessments of 

gender-related effects, we attempted to gain some preliminary insight into this question by testing 

whether gender moderated the association between pitch and social emotion regulation and 

relationship outcomes in study 3.  

Method 

Use of published data. In this research, we used three datasets that have been analyzed in 

previous manuscripts. The behavioral data utilized here are freely available on OSF. Data from 

studies 1 and 2 are from a published manuscript (studies 1 and 3 from https://osf.io/3qn47/; Sahi, 

Ninova, & Silvers, 2021) and data from study 3 is from a pre-printed manuscript currently 

undergoing peer review (https://osf.io/a9jvf/, Sahi et al., 2023). The audio data utilized in this 

research have not been previously analyzed. Since we cannot fully de-identify this data, the raw 

audio data is not publicly shared. However, the acoustic features (e.g., F0 mean) derived from this 

data for the present research questions are shared publicly on OSF (https://osf.io/vakn3/). 

Sample size. The number of dyads and social emotion regulation trials per dyad for these 

existing datasets (N1 = 40 dyads, 18 trials each; N2 = 40 dyads, 12 trials each; N3 = 60 dyads, 18 

trials each) were determined based on the expected effect sizes when comparing the efficacy of 

social (i.e., with help) and solo (i.e., on one’s own) emotion regulation (Sahi, Ninova, & Silvers, 

2021; Sahi et al., 2023), and not for testing the present research questions. Thus, it was unknown 

whether these existing datasets would be adequately powered to detect associations between 

support giver pitch and regulatory outcomes. We account for this limitation through our analytic 

choices, described in an upcoming section. 

Exclusion criteria. Participants individually completed email screenings for all studies to 

ensure eligibility. Prospective participants who had previously participated in a similar reappraisal 
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study in the lab, were not proficient in English, were not between 18-39 years old, reported having 

a developmental disability or neurological disorder, diagnosed behavioral or psychological issues, 

or uncorrected vision or hearing (i.e., characteristics that might interfere with ability to complete 

the task) were not enrolled in the studies. Only women were enrolled in studies 1 and 2, whereas 

study 3 enrolled a gender-split sample of same-gender dyads. 

Participants. Participants for these studies were friend pairs that reported having a close 

relationship, recruited from the university campus through flyers, emails, and subject pool. For 

study 1, the mean age was 19.4 years, and the sample was approximately 55% Asian, 24% 

White/Caucasian, 10% Latinx/Hispanic, and 2% Black/African American. For study 2, the mean 

age was 21 years, and the sample was approximately 50% Asian, 29% White/Caucasian, 30% 

Latinx/Hispanic, and 10% Black/African American. For study 3, the mean age was 20.83 years, 

and the sample was approximately 53% Asian, 13% White/Caucasian, 3% Latinx/Hispanic, and 

3% Black/African American. Participants for all three studies were grouped into gender categories 

based on their gender identities rather than sex assigned at birth. For studies 1-2, the samples were 

all women, including 1 person who was assigned male at birth. For study 3, the sample was gender-

split, including 1 person who was assigned female at birth (see Table 1 for summary of 

demographic and sample characteristics).  

Social emotion regulation task.  

Experiencer. The social emotion regulation task completed by the experiencers (i.e., the 

listeners) included three conditions: negative-listen, negative-look, and neutral-look (study 1: 18 

trials each; study 2: 12 trials each; study 3: 18 trials each). The focus of our analyses was the 

“listen” trials of the social emotion regulation task wherein people heard their friend reinterpreting 

the content of negative stimuli. Each trial began with a cue to look or listen (2 s). The “look” cue 
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indicated that participants should look and let themselves respond naturally to the image. The 

“listen” cue indicated participants should listen to their friend reinterpreting the image. After the 

cue, participants saw a negative or neutral image (9 s). After viewing the image and responding to 

it according to the cue, participants provided a negative affect rating (i.e. “How bad do you feel?”) 

on a 4-point rating scale from “1 = not bad at all” to “4 = very bad” (3 s) (Figure 1). A brief jittered 

fixation cross was included between each image and rating and between each trial. There were 

four versions of the task such that image sets were counterbalanced across conditions.  

While our analytic focus was the “listen” trials, in all three studies, the experiencers also 

completed a solo emotion regulation task where they would regulate their own responses to 

negative images instead of receiving help from their friend. Study 3 also included a follow-up task 

one day later where participants rated images that they viewed or regulated in the social or solo 

tasks in the lab. Additional details for these tasks are described in the existing manuscripts (Sahi, 

Ninova, & Silvers, 2021; Sahi et al., 2023).  

Helper. The helpers in these studies (i.e., the support givers) recorded reinterpretations of 

negative images from scripts generated for the original research studies (https://osf.io/h32q8/). 

There were four different scripts, corresponding to the four different image sets for each version 

of the task. Recordings for all three studies were created on the same PC computer using a Logitech 

H390 Wired Headset with a noise-canceling microphone and OceanAudio Version 3.6 (an audio 

recording software). Each reinterpretation was one sentence and took four to eight seconds to read 

out loud (e.g. “That person will recover from the accident”). Helpers were instructed to read the 

reinterpretations in a natural way so that they would be helpful to the friend as they viewed the 

negative images. Thus, all helpers for each corresponding version of the task read the same 

reinterpretations, but they were free to read them in any way they wanted to support their friend. 
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These reinterpretations were spliced into the social emotion regulation task for the listen trials, 

rather than read live (to control timing and prevent technical issues). Experiencers were not 

informed that the helpers were reading from a script until the end of the study. 

Audio data cleaning procedure. For all three datasets, pitch extraction was performed 

using ‘PraatR’ (Albin, 2014), an R package that allows the user to execute a full list of ‘Praat’ 

commands within the R environment. Praat is an open-source computer software commonly used 

for analysis, synthesis, and manipulation of vocal features in human phonetics research (Boersma 

& Weenink, 2020).3 We used the Praat function “To Pitch…”, an auto-correlation technique 

optimized for speech, to extract F0 values for each clip (Boersma, 1993; Weenink, 2018; Boersma 

& Weenink, 2020).  

Manual inspection for each recording was performed in the Praat window to detect and 

correct misidentified pitch values after completing pitch processing. Extreme pitch points (both 

high and low) that were outside of the speaker’s pitch range were flagged by viewing the 

spectrogram while listening to the audio. Such values are likely caused by changes in breathing 

between utterances or noises from the recording environment (e.g., “creaky” voices; Klatt & Klatt, 

1990; Wright, et al., 2019). For extreme values that had strong proxies, we replaced the extreme 

values with alternative values suggested by Praat (see example in Supplemental Figure 1; Gerhard, 

2003; Styler, 2013). For extreme values that had no appropriate alternative matches, we removed 

these points using the “unvoice” function in Praat (Chow & Brown, 2018; see example in 

Supplemental Figure 2). We were conservative in our removal of extreme pitch values to preserve 

 
3  It is worth noting that the application of Praat has also been adopted by animal researchers (Charlton, Reby, & 

McComb, 2007; Charlton, Whisson, & Reby, 2013).  
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expected variability in acoustic patterns across and within speakers in natural speech.4 Two trials 

total were removed from the dataset because these files could not be processed (i.e., no pitch value; 

see Supplemental Table 1). 

We saved processed F0 data for each recording in units of semitone and Hertz. Semitone 

is a standardized acoustic measure that allows for better comparison across speakers with varying 

pitch ranges (Grieser & Kuhl, 1988; Hunte & Titze, 2010; Shute & Wheldall, 2010), including 

variability in pitch introduced by age, sex, body weight, and perceived social power (Barsties, 

2013; Aung & Puts, 2020; Whalen & Levitt, 1995; Hellermann, 2003). Given that semitone is a 

standardized measure of pitch, and is arguably a better representation of perceived changes in pitch 

than Hertz (Grieser & Kuhl, 1988; Hellermann, 2003), we chose to use semitone as the unit of 

measurement for our analyses. We took a “whole sentence approach” to our analysis such that we 

calculated global measures of F0 in semitone, including F0 mean, minimum, maximum, range, 

and standard deviation across each audio clip (Paeschke,  Kienast & Sendlmeier, 1999). 

Variables.  

Trial-by-trial pitch. Our measure of trial-by-trial acoustic pitch was the support giver’s 

mean F0 in semitone across each audio clip. 

Average speaker pitch. We averaged across trials for each speaker to assess average 

speaker pitch during social emotion regulation. 

  Social emotion regulation outcome. Our social emotion regulation outcome was the 

listener’s trial-by-trial self-reported negative affect (on a scale of 1 to 4, 1 = not at all bad; 4 = very 

 
4 We replaced extreme F0 values with alternative values suggested by Praat in less than 1% of the trials for studies 1 

and 2, and less than 2% of the trials for study 3. We removed unmatched extreme values on about 20% of the trials 

for studies 1 and 2, and about 30% of the trials for study 3.  
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bad) during the listen trials of the social emotion regulation task. Hearing their friends reinterpret 

the negative stimuli was an effective regulatory strategy (Sahi, Ninova, & Silvers, 2021), so these 

data exhibited a left skew such that participants mainly selected 1 or 2 (i.e., the lowest end of the 

1 - 4 scale). Thus, these data, which had natural ordered categories, were treated as ordinal data in 

analyses.  

Relationship quality. All three studies included a subjective measure of relationship 

quality — the Inventory of Peer Attachment (IPPA) — that was modified to focus the questions 

on the participant’s partner in the study (i.e., their friend) rather than how they frame friends in 

general. The IPPA includes three subscales summed for a total score: trust (e.g., “I trust my 

friend”), communication (e.g., “When we discuss things, my friend cares about my point of view”), 

and alienation (e.g., “My friend doesn’t understand what I’m going through these days”) (α1 = 

0.86; α2 = 0.84; α3 = 0.97; Armsden & Greenberg, 1987). We used this measure as our assessment 

of how the listener perceived their relationship with the support giver in general (i.e., outside of 

the lab).  

Analyses. 

Bayesian statistics. We took a Bayesian parameter estimation approach to analyzing our 

research questions across three samples. This approach involves estimating parameter values by 

updating prior beliefs about the model parameters (i.e., prior distribution) with new evidence (i.e., 

observed data) using a likelihood function to yield a posterior distribution (McElreath, 2020). 

Rather than using p-values to assess whether an effect is meaningfully different from zero (i.e., no 

effect), Bayesian statistics allows for a graded inference approach to assess whether evidence 

accumulates in support of a proposed association across datasets (Spiegelhalter et al., 1994). Since 

we were working with multiple datasets with the same methodology and similar populations, we 
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were able to use the posterior from study 1 as a meaningful prior in subsequent studies. In other 

words, we could use new evidence from studies 2 and 3 to “update” what we learned from study 

1 to make a cumulative assessment about the parameters of interest. 

Bayesian statistics takes more of a probabilistic approach to statistical analysis than null-

hypothesis testing. These analyses do not utilize p-values, but one can still assess the direction and 

strength of parameters in Bayesian models by evaluating the sign (i.e., +/-) and width of the 

credible interval associated with each parameter. A credible interval is the Bayesian analog of a 

confidence interval: it falls to the left of, right of, or overlaps with zero to indicate how likely a 

parameter is to be meaningfully different from zero. The highest density interval (HDI) is a type 

of credible interval that summarizes the range of most credible values of the parameter, such that 

the width of the HDI indicates certainty in the parameter estimate (Kruschke, 2011; Kruschke, 

2018). 89% HDIs are recommended for interpreting results from Bayesian models, since the more 

extreme values in posterior distributions using a 95% interval are thought to be less stable 

(Krusche, 2014). Nonetheless, because 89% intervals are less conservative than 95% intervals (i.e., 

lower likelihood of containing zero), we report both in our results. 

Regression models. For our first research question — whether support giver’s pitch was 

associated with the listener’s negative affect during social emotion regulation — we used ordinal 

logistic multilevel regression models with the listener’s trial-by-trial negative affect (i.e, an ordinal 

variable) as the outcome and support giver’s trial-by-trial pitch (i.e., a continuous variable) as the 

predictor. We nested trials within dyads, and used a random intercept and fixed effects. We used 

the ‘brms’ package in R for these models (Bürkner, 2018). This trial-by-trial (i.e., mixed-effects 

regression) approach allowed us to account for variation across dyads, as well as within-speaker 

differences in pitch – or variability in how the support giver modulated their pitch across trials. 
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For our second research question — whether support giver’s pitch during social emotion 

regulation was associated with the listener’s relationship satisfaction — we used linear regression 

models with the listener’s relationship satisfaction (i.e., IPPA score; a continuous variable) as the 

outcome and average support giver pitch across social emotion regulation trials as the predictor 

variable. We used the “rstanarm” and “bayestestR” packages in R for these models (Goodrich et 

al., 2020; Makowski, Ben-Shachar, & Lüdecke, 2019). We followed up on our second research 

question with exploratory analyses assessing the association between average support giver pitch 

and the three subscales of listener relationship satisfaction (i.e., trust, communication, alienation), 

included in Supplementary Materials (Supplemental Table 2). 

For both research questions, we used the same models across studies 1 and 2 (i.e., women 

only samples), but for study 3 (i.e., mixed-gender sample) we additionally included gender as a 

main effect and moderator of pitch.  

Prior selection and sensitivity analyses in study 1. When using Bayesian statistics, one 

ideally has some information about the parameter they are estimating from prior literature on the 

topic. However, it is also possible to use Bayesian statistics without information about the prior by 

using a non-informative or weakly informative prior to conduct analyses. When using a weakly 

informative prior, one can designate an interval for the effect of interest that excludes values that 

would be unreasonable based on the scale of the variables or other existing knowledge. In Bayesian 

statistics, it is common to perform sensitivity analyses to examine the effect of choosing different 

priors (e.g., non-informative, weakly informative, and informative priors) on the results. Such 

sensitivity analyses can demonstrate the reliability of an effect and are linked to features of the 

sample, such as sample size (e.g., smaller datasets tend to be more sensitive to prior selection) 

(Krushke, 2021).  
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In study 1, we had no estimate of the parameters from existing research, so we ran our 

models with three different priors. For our first research question, the predictor variable (i.e., 

support giver’s trial-by-trial pitch) ranged from approximately 4 to 22 semitones and the outcome 

variable (i.e., listener negative affect) ranged from 1 to 4 points. Given these ranges, we did not 

expect the pitch parameter to be greater than 1 or less than -1. Thus, we used (1) a flat prior (i.e. 

uninformative prior); (2) a weakly informative prior using a normal distribution, mean of 0, and 

standard deviation of 0.33 such that 99% of values for the parameter estimate were expected to 

fall between -1 and +1; and (3) another weakly informative prior with a narrower interval using a 

normal distribution, mean of 0, and standard deviation of 0.25 such that 99% of values for the 

parameter estimate were expected to fall between -0.75 and +0.75. We found that the results for 

study 1 were not sensitive to the prior we selected (i.e., the results did not meaningfully change 

when using different priors), so we chose to build on the second model using a weakly informative 

prior (i.e., full report of sensitivity analysis is provided under Results; see Supplemental Table 3 

for summary). 

For our second research question, the predictor variable (i.e., support giver average pitch 

across trials) ranged from approximately 7 to 16 semitones and the outcome variable (i.e., listener 

friendship satisfaction) ranged from 85 to 123 points. Given these ranges, we did not expect the 

pitch parameter to be greater than 9 or less than -9. Thus, we used (1) a flat prior (i.e. uninformative 

prior); (2) a weakly informative prior using a normal distribution, mean of 0, and standard 

deviation of 3 such that 99% of values for the beta coefficient were expected to fall between -9 

and +9; and (3) another weakly informative prior with a narrower interval using a normal 

distribution, mean of 0, and standard deviation of 2 such that 99% of values for the coefficient 

were expected to fall between -6 and +6. As with the first research question, results for study 1 
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were not sensitive to the prior we selected, so we chose to build on the second model using a 

weakly informative prior (i.e., full report is provided under Results; see Supplemental Table 4). 

Use of informative priors for pitch parameters in studies 2-3. We used the posterior for 

the pitch estimate from study 1 as an informative prior for this estimate in study 2, and used the 

posterior for pitch from study 2 (which contained information from studies 1 and 2) as an 

informative prior for this variable in study 3. Thus, with each additional study, we made a 

cumulative assessment of the nature of our effects. To assess how sensitive results from study 2 

and 3 were to prior selection, we also tested these models with less informative priors (i.e., wider 

intervals). 

Importantly, we set the reference group for gender in study 3 as women since studies 1 and 

2 were conducted in n and mean-centered the pitch variable to aid in interpretation of the gender 

variable. Thus, we were able to use an informative prior for the pitch variable in study 3, despite 

the mixed-gender sample, because the estimate for pitch in this study represented the association 

between pitch and the outcome variable for women. Meanwhile, the estimate for gender in this 

model represented the effect of gender on the outcome variable holding pitch at its mean. 

Use of weakly informative priors for gender terms in study 3. We had little prior 

information regarding possible gender effects in these models. Thus, for the first research question 

(i.e., the association between speaker pitch and listener negative affect during social emotion 

regulation) we used a weakly informative prior for the gender term with a normal distribution, 

mean of 0, and standard deviation of 0.33, and used an uninformative prior for the interaction term 

between pitch and gender. For the second research question (i.e., the association between average 

speaker pitch during social emotion regulation and listener relationship satisfaction), we expected 

men to have lower relationship satisfaction on average (as captured by the IPPA) than women in 
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this sample (Sahi et al., 2023). Thus, we used a weakly informative prior for gender with a normal 

distribution, mean of -1 (indicating that men were expected to have lower relationship satisfaction 

than women), and a standard deviation of 10, and used a weakly informative prior for the 

interaction term with a normal distribution, mean of 0, and a standard deviation of 10. Given the 

expected association between gender and pitch based on existing literature (Hellermann, 2003; 

Hunte & Titze, 2010), we checked for multicollinearity in the study 3 models. Gender and pitch 

were moderately correlated across models, r’s < 0.5, but this correlation was not sufficiently high 

to raise concerns regarding multicollinearity.  

Results 

Was support giver pitch associated with social emotion regulation outcomes? 

Study 1. In testing the association between support giver pitch and social emotion 

regulation outcomes in the listener in study 1, we used three different priors to test the sensitivity 

of our results to the prior we selected. The results of our analyses were consistent when using the 

flat prior (i.e., uninformative prior; b = -0.13, SD = 0.05, OR = 0.88, 89% HDI [-0.21, -0.04], 95% 

HDI [-0.24, -0.03]), a weak prior (i.e., normal(0, 0.33); b = -0.13, SD = 0.05, OR = 0.88, 89% HDI 

[-0.21, -0.04], 95% HDI [-0.23, -0.02]), and a weak prior with a more narrow interval (i.e., 

normal(0, 0.25); b = -0.12, SD = 0.05, OR = 0.89, 89% HDI [-0.21, -0.04], 95% HDI [-0.22, -

0.03]). We chose to maintain the posterior from the model using the weak prior (i.e., normal(0, 

0.33)) as the prior for subsequent analyses. According to this model, for every one unit increase in 

the support giver’s pitch, the odds of the listener reporting lower negative affect increased by 12%. 

The HDI was to the left of (i.e., negative parameter) and non-overlapping with zero, and had a 

relatively narrow width (i.e., 0.17 points), indicating some confidence in this effect. 
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Study 2. Using the posterior from study 1 as an informative prior (i.e., normal(-0.13, 0.05)) 

for the pitch variable in study 2, higher support giver pitch was once again associated with lower 

negative affect in their friend during the task, b = -0.10, SD = 0.04, OR = 0.90, 89% HDI: [-0.17, 

-0.04], 95% HDI [-0.18, -0.03]. For every one unit increase in support giver’s pitch, the odds of 

the listener reporting lower negative affect increased by 10%. As in study 1, the HDI was to the 

left of and non-overlapping with zero, and the HDI was narrower than in study 1 (i.e., 0.13 points), 

indicating increasing confidence in this effect. 

When using a slightly less informative prior (i.e., doubling the interval: normal(-0.13, 

0.10)), our results were relatively consistent, b = -0.08, SD = 0.05, OR = 0.92, 89% HDI: [-0.17, 

0.00], 95% HDI [-0.19, 0.01], but the effect was smaller and the HDI overlapped with zero. 

Study 3. Because study 3 used a gender-split sample, we built on the model from studies 1 

and 2 to include gender as a main effect and moderator. We used the posterior from study 2 as an 

informative prior (i.e., normal(-0.10, 0.04)) for the mean-centered pitch parameter (with women 

as the reference group for gender), used weakly informative priors for gender (i.e., normal(0,0.33)) 

and a flat prior for the interaction term. We found that higher support giver pitch was once again 

associated with lower negative affect in their friend during the task, b = -0.08, SD = 0.03, OR = 

0.92, 89% HDI: [-0.13, -0.02], 95% HDI [-0.14, -0.01], in women (i.e., holding gender constant). 

In women, for every one unit increase in helper’s pitch, the odds of the target having lower negative 

affect increased by 8%. As in study 2, the HDI for pitch was to the left of and non-overlapping 

with zero, and the HDI was narrower than in study 2 (i.e., 0.11 points), indicating increasing 

confidence in this effect. 

The main effect of gender had a positive parameter but the HDI was fairly evenly 

distributed over zero, b = 0.16, SD = 0.42, OR = 1.17, 89% HDI: [-0.50, 0.82], 95% HDI [-0.66, 
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0.98], suggesting a low likelihood that gender shaped listener negative affect during the task. The 

interaction between gender and pitch had a positive parameter and the HDI was nonoverlapping 

with zero, b = 0.13, SD = 0.07, OR = 1.14, 89% HDI: [0.02, 0.24], 95% HDI [0.00, 0.26]. While 

there was a negative association observed between pitch and social emotion regulation outcomes 

for women, there was a small positive association between pitch and social emotion regulation 

outcomes for men, b = 0.05, SD = 1.05, OR = 0.92, 89% HDI: [-0.05, 0.15], 95% HDI [-0.06, 

0.17], with an HDI that crossed zero.  

When using a slightly less informative prior (i.e., widening the interval: normal(-0.10, 

0.08)), the parameter for pitch was still negative but weaker, b = -0.05, SD = 0.05, OR = 0.95, 89% 

HDI: [-0.13, 0.02], 95% HDI [-0.14, 0.04], with an HDI that overlapped with zero. The parameter 

for gender was stronger but the HDI was still spread across zero, b = 0.37, SD = 0.41, OR = 1.45, 

89% HDI: [-0.28, 1.01], 95% HDI [-0.44, 1.18]). The interaction term was relatively consistent 

across models, b = 0.14, SD = 0.07, OR = 1.15, 89% HDI: [0.02, 0.25], 95% CI [0.00, 0.28], such 

that while we observed a negative association between pitch and social emotion regulation 

outcomes for women, there was a positive association between pitch and social emotion regulation 

outcomes for men, b = 0.09, SD = 0.05, OR = 1.09, 89% HDI: [0.01, 0.17], 95% HDI [-0.02, 0.19], 

with an HDI that did not cross zero. 

Summary. To summarize, when using a weakly informative prior in study 1 and 

subsequently using strong priors in studies 2 and 3, we found accumulating evidence for a negative 

association between support giver pitch and listener negative affect during the social emotion 

regulation task (study 1: b = -0.13, SD = 0.05, OR = 0.88, 89% HDI [-0.21, -0.05], 95% HDI [-

0.23, -0.02]; study 2: b = -0.10,  SD = 0.04, OR = 0.90, 89% HDI: [-0.16, -0.04], 95% HDI [-0.18, 

-0.03]; study 3: b = -0.08, SD = 0.03, OR = 0.92, 89% HDI: [-0.13, -0.02], 95% HDI [-0.14, -
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0.01]) in women (Supplemental Table 3). While the parameter estimate gets smaller across the 

three studies, the HDI also gets narrower, indicating increasing certainty in the estimate (Figure 

2A). Based on our analyses in study 3, there does not seem to be a main effect of gender on listener 

negative affect during the task, but there is evidence for an interaction between pitch and gender 

on listener negative affect during the task such that increasing support giver pitch is associated 

with lower odds of negative affect in women, but associated with no change or possibly higher 

odds of negative affect in men. 

Our results across these three studies were gradually more sensitive to the prior, such that 

the prior made no difference in the results in study 1 (i.e., parameter estimates and HDIs were 

consistent), made some difference in the results in study 2 (i.e., parameter estimate shrunk and 

HDI contained zero), and made a more notable difference in the results in study 3 (i.e., parameter 

estimate shrunk in magnitude and HDI crossed zero) (Supplemental Table 3). This pattern of 

decreasing certainty in the results aligns with the power of each sample: while study 1 was the best 

powered of the three (i.e., N1 = 39, with around 18 trials each), study 2 had a smaller trial number 

per dyad (i.e., N2 = 39, with around 12 trials each), and study 3 had the lowest power for each 

gender group (i.e., N3 = 29 women dyads and 30 men dyads, with around 18 trials each).  

Was support giver pitch during social emotion regulation associated with relationship 

outcomes? 

Study 1. In testing the association between average support giver pitch during the task and 

listener relationship satisfaction in study 1, we used three different priors to test the sensitivity of 

our results to prior selection. The results of our analyses were relatively consistent when using a 

flat prior (i.e., uninformative prior; b = 1.61, SD = 0.66, 89% HDI [0.58,  2.64], 95% HDI [0.34, 

2.92]), a weak prior (i.e., normal(0, 3); b = 1.52, SD = 0.63, 89% HDI [0.54, 2.48], 95% HDI [0.29, 
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2.72]), and a weak prior with a narrower interval (i.e., normal(0, 2); b = 1.44, SD = 0.62, 89% HDI 

[0.43, 2.37], 95% HDI [0.22, 2.63]). As with the first research question, we chose to maintain the 

posterior from the model using the weak prior (i.e., normal(0, 3)) as the prior for subsequent 

analyses. According to this model, for every one unit increase in the support giver’s average pitch 

across social emotion regulation trials, the listener’s relationship satisfaction increased by 1.52 

points. The HDI for this parameter was to the right of and non-overlapping with zero, and was 

around 2 points wide, suggesting some confidence in a positive association between support giver 

pitch during the task and listener relationship satisfaction. 

Study 2. Using the posterior from study 1 as an informative prior (i.e., normal(1.52, 0.63)) 

for study 2, higher support giver pitch during the task was once again associated with higher 

listener relationship satisfaction, b = 1.17, SD = 0.42, 89% HDI [0.54, 1.89], 95% HDI [0.33, 

1.98]. For every one unit increase in the support giver’s average pitch across social emotion 

regulation trials, the listener’s relationship satisfaction increased by 1.17 points. As in study 1, the 

HDI was to the right of and non-overlapping with zero, and the HDI was narrower (closer to 1 

point wide) than in study 1, indicating increasing confidence in this positive parameter. 

When using a slightly less informative prior (i.e., doubling the interval: normal(1.52, 

1.26)), the parameter estimate became weaker, b = 0.97, SD = 0.53, 89% HDI: [0.16, 1.84], 95% 

HDI [-0.11, 2.03], but the HDI remained to the right of and non-overlapping with zero. Thus, there 

was cumulative evidence across the two studies in support of a positive association between 

support giver pitch during the task and listener relationship satisfaction. 

Study 3. Because study 3 used a gender-split sample, we built on the model from studies 1 

and 2 to include gender as a main effect and moderator. We used the posterior from study 2 as an 

informative prior (i.e., normal(1.17, 0.42)) for the mean-centered pitch parameter (with women as 
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the reference group for gender), and used weakly informative priors for gender and the interaction 

term (i.e., normal(-1,10) and normal (0,10), respectively). In this model, higher support giver pitch 

during the task was associated with higher listener relationship satisfaction, b = 0.75, SD = 0.38, 

89% HDI [0.20, 1.41], 95% HDI [0.02, 1.48], in women (i.e., holding other variables in the model 

constant). For every one unit increase in the support giver’s average pitch across social emotion 

regulation trials in women, the listener’s relationship satisfaction increased by 0.75 points. As in 

study 2, the HDI for this parameter was to the right of and non-overlapping with zero, and the HDI 

was about the same width (around 1 point) as in study 2.  

There was a negative association between the dyad’s gender and listener relationship 

satisfaction, b = -4.39, SD = 4.17, 89% HDI: [-11.06, 2.29], 95% HDI [-12.56, 3.79]. Although 

the HDI for this parameter overlaps with zero and is quite wide (around 13 points), the majority 

of the HDI is to the left of zero, suggesting that men may have lower relationship satisfaction on 

average than women (holding pitch at its mean). The interaction term was negative, b = -0.93, SD 

= 0.84, 89% HDI: [-2.30, 0.29], 95% HDI [-2.54, 0.81], but the HDI contained zero with a 

relatively narrow spread (under 3 points) suggesting low likelihood that there was an interaction 

between these variables. 

When using a slightly less informative prior (i.e., widening the interval: normal(1.17, 

0.84)), the parameters were directionally consistent (i.e., the same signs). However, the parameter 

for pitch was much weaker and the HDI for pitch now overlapped with zero, b = 0.04, SD = 0.62, 

89% HDI: [-0.94, 1.06], 95% HDI [-1.20, 1.26]. The parameter for gender was stronger and the 

HDI for this term remained entirely to the left of zero, b = -7.06, SD = 4.64, 89% HDI: [-15.46, -

0.64], 95% HDI [-15.82, 2.48]. The HDI for the interaction term remained negative and more 

evenly spread across zero in this model, b = -0.15, SD = 0.96, 89% HDI: [-1.57, 1.48], 95% HDI 
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[-2.05, 1.82]. Collectively, these results indicate that the estimates in this model, especially for 

pitch and gender, are sensitive to prior selection, and that we have weak evidence for a main effect 

of pitch on relationship satisfaction for women in the third sample. Given that the sample size is 

smaller in study 3 for each gender than in studies 1 and 2 (i.e., N = 29 women and N = 30 men in 

study 3, as compared to N = 39 women in studies 1 and 2), it is unsurprising that these analyses 

are more sensitive to prior selection than the previous studies. 

Summary. To summarize, when using a weakly informative prior in study 1 and 

subsequently using strong priors in studies 2 and 3, we found accumulating evidence for a positive 

association between average support giver pitch during social emotion regulation and listener 

relationship satisfaction (study 1: b = 1.52, SD = 0.63, 89% HDI [0.54, 2.48], 95% HDI [0.29, 

2.72]; study 2: b = 1.17, SD = 0.42, 89% HDI [0.54, 1.89], 95% HDI [0.33, 1.98]; study 3: b = 

0.75, SD = 0.38, 89% HDI [0.20, 1.41], 95% HDI [0.02, 1.48]) in women. While the parameter 

estimate becomes smaller across the three studies and is notably weaker by study 3, the HDI also 

gets narrower, indicating some confidence in a positive association between the variables (Figure 

2B). Based on our results and the relatively small number of men sampled (only in study 3), it is 

unclear whether a similar association is present in men, and we have no evidence for an interaction 

between pitch and gender on relationship satisfaction. 

Our results across these three studies were gradually more sensitive to the prior, such that 

the prior made little difference in the results in study 1 (i.e., parameter estimates and HDIs were 

consistent), made some difference in the results in study 2 (i.e., parameter estimate shrunk but HDI 

relatively consistent), and made a notable difference in the results in study 3 (i.e., parameter 

estimates changed drastically and HDIs shifted) (Supplemental Table 4). This pattern of increasing 

sensitivity to the prior across each study is expected based on the use of stronger priors in studies 
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2 and 3, and the power of each sample: while studies 1 and 2 were similarly powered for linear 

regression (i.e., N1 = 39, N2 = 39), study 3 had less power for each gender group (i.e., N3 = 29 

women dyads, 30 men dyads).  

Discussion 

Social support is a critical ingredient to mental health and successful relationships and is 

often expressed vocally. However, limited research has examined the paralinguistic cues that 

confer effective social support and promote relationship satisfaction. We sought to examine how 

acoustic mechanisms — specifically vocal pitch — might facilitate supportive interactions when 

a speaker tried to help change how their friend thought about negative stimuli to help them regulate 

their emotions. Using a Bayesian statistics approach, we found consistent evidence across three 

datasets that higher support giver pitch was associated with lower negative affect in the listener 

during a social emotion regulation task. We also found evidence of a positive association between 

average support giver pitch during social emotion regulation and listener relationship satisfaction, 

although these associations were more sensitive to prior selection. 

Higher support giver pitch was associated with better social emotion regulation outcomes 

Acoustic properties of speech have been associated with speakers’ perceived social traits, 

as well as information about their affective states, which collectively shape listeners’ perceptions 

and behaviors. Thus, our finding that higher support giver pitch was associated with lower negative 

affect in the listener during social emotion regulation was likely driven by a combination of how 

the listener perceived the speaker as a support giver and the content of their support. Higher pitch 

has been associated with greater warmth, particularly in women speakers (Oleszkiewicz et al., 

2017), suggesting that support givers in these studies may have been modulating their voices to 

communicate sincerity and kindness (i.e., features associated with warmth) to their friend. Such 
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vocal modulation might increase the efficacy of social support by increasing the salience of the 

speaker as a support giver (i.e., their availability and willingness to provide emotional support). 

Higher pitch has additionally been associated with greater speaker confidence, particularly in 

ambiguous circumstances (Scherer, London, & Wolf, 1973), as well as greater persuasiveness (for 

example, as indexed by lower refusal rate during telemarketing; Oksenberg, Coleman, & Cannell, 

1986). Thus, in addition to communicating their own availability to the listener, support givers 

who use higher pitch during social emotion regulation might increase the believability of their 

messages. It might be particularly important for support givers to use a confident and persuasive 

tone when reframing affective stimuli to change someone else’s emotional response. Finally, 

higher pitch has also been associated with greater positive arousal (Kamiloğlu, Fischer, & Sauter, 

2020), which in the context of this paradigm might help support givers emphasize their positive 

reinterpretations of the stimuli (e.g., “It’s not that bad!”). 

While our findings do not directly speak to these mechanisms, existing work on the social 

functions of higher pitch suggest that support givers might have modulated their voices to 

communicate greater warmth, confidence, and positive arousal to help regulate their friend’s 

emotions during the task. Importantly, it remains unknown whether the effect of pitch on social 

emotion regulation outcomes in these studies was driven by differences in speakers’ natural 

acoustic patterns (e.g., their average speaking pitch), how they modulated their voices for the task 

(e.g., changes from their baseline pitch), or both. In other words, is providing effective regulatory 

support a matter of how one uses their voice, having a naturally supportive voice, or both? While 

we used multilevel modeling to capture between-person and within-person variation in acoustic 

frequencies, future research can measure speakers’ baseline acoustic frequencies (i.e., in a non-

support context) to gain more insight into how much people modulate their voices when providing 
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support, and whether some people have voices that are more naturally conducive to effective 

support provision than others. 

Mixed evidence for association between support giver pitch and relationship satisfaction 

We observed mixed evidence for an association between support giver pitch and listener 

relationship satisfaction, making it difficult to draw strong conclusions about this set of findings. 

If pitch plays a role in effective social support provision, and receiving social support from a friend 

improves relationship satisfaction, then it is possible that those who use their voices more 

effectively during social support will be seen more favorably by their friends. However, it is 

unknown whether the support givers in the present studies modulate their voices when supporting 

their friends outside of the lab in the same way as they did during these lab experiments. 

It is also possible that vocal synchronization is more important for relationship satisfaction 

than vocal modulation on its own. The literature on infant-directed speech underscores the 

interactive nature of this process whereby infants and caregivers synchronize their vocal patterns 

across interactions to facilitate enhanced bonding and learning (Saint-Georges et al., 2013). Similar 

synchronization has also been observed in clinical settings where clinicians lower their pitch when 

working with depressed patients (Scherer et al., 2014), highlighting the reciprocal nature of verbal 

and non-verbal communication. Thus, future research can clarify these findings by using more 

naturalistic paradigms where speakers and listeners can more freely interact, allowing us to assess 

how the listener’s tone influences the speaker’s tone, and vice versa, and how such synchronization 

processes might relate to relationship quality.  

Possible gender differences in the association between pitch and social emotion regulation 

Study 3 provided preliminary insight into whether gender might moderate associations 

between vocal pitch and social emotion regulation processes. While support giver pitch was 
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consistently associated with social emotion regulation outcomes in women (in studies 1, 2, and 3), 

study 3 indicated that higher speaker pitch was associated with no change in or possibly even 

worse social emotion regulation outcomes in men. Importantly, we cannot assess whether these 

gender differences are driven by how men modulate their voices during social support, how men 

perceive pitch variability in men speakers, or both. However, this preliminary finding builds on 

existing literature demonstrating that women are more likely than men to use affectionate speech 

patterns involving higher pitch with their same-gender friends (Bombar & Littig, 1996). Such 

gender differences in vocal communication could be rooted in differences in how men and women 

perceive their relationships with their same-gender friends, in line with existing work showing that 

women value intimacy and emotional support in their same-gender friendships to a greater extent 

than men (Felmlee et al., 2012). Recent findings using the study 3 dataset also showed that women 

experienced a greater regulatory boost from social support than men (Sahi et al., 2023), 

demonstrating that gender may play an important role in social emotion regulation mechanisms 

and outcomes. 

At the same time, however, research suggests that men use high-pitch speech with their 

opposite-gender romantic partners to the same extent as women (Bombar & Littig, 1996), 

suggesting that men may modulate their voices similarly to women when providing support to 

women. Given that social traits like warmth are associated with femininity (Lehr, Tan, & 

Ysseldyke, 2009), it is possible that some men avoid using a warm tone with same-gender friends, 

but are more likely to use it in relationships with different social expectations or norms, for 

example with their children or romantic partners (Bombar & Littig, 1996; Broesch & Bryant, 

2018). Future research can start to identify how gender shapes vocal modulation during social 

support by studying mixed-gender dyads, and assessing these acoustic patterns during social 
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support across different dyad types, including caregiving relationships, romantic relationships, and 

even in group settings. 

Future directions: The role of context 

A critical future direction for this line of research is to consider other social emotion 

regulation contexts. We looked at a single emotion regulation strategy (i.e., social reappraisal) 

using a controlled paradigm (i.e., reinterpretation-style reappraisal), demonstrating that vocal 

features play a role in social emotion regulation outcomes. However, it is unlikely that higher pitch 

will uniformly improve social emotion regulation outcomes. For example, in cases when a support 

giver chooses to validate rather than reinterpret another person’s feelings of loss, they might lower 

their pitch to communicate that they resonate with the listener’s affective state. Thus, the listener’s 

affective state and the support giver’s social emotion regulation strategy selection likely both shape 

the support giver’s vocal modulation. Thus, it is important for future research to examine pitch and 

other acoustic features in different social support contexts to establish a more comprehensive view 

of the acoustic features of social emotion regulation processes. 

There are many factors in addition to pitch that contribute to social emotion regulation 

efficacy, including verbal content (e.g., the perspective offered), the emotional context (e.g., the 

intensity and type of emotional stimuli), and individual preferences (e.g., the type of support 

people prefer to receive) that would be informative to examine in conjunction with acoustic 

variability (Sahi et al., 2022). The present studies controlled for many of these factors, for example 

by scripting the content of the reappraisals across dyads, and restricting feedback to audio 

recordings (i.e., no visual or physical cues such as facial expressions or affective touch) to isolate 

the effect of acoustic pitch. Future research can build on this work with more naturalistic paradigms 
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or observational datasets in large samples to help shed light on how different communicative 

mechanisms work in tandem to regulate listeners’ cognitive and affective states.  

Finally, age and cultural context have been shown to play important roles in emotional 

experiences, expression, social relationships, and even acoustic norms, suggesting that there is 

likely some variability in the role of acoustic features like pitch in regulating others’ emotions in 

different populations (Bryant, 2022; Leipold, Abrams, & Menon, 2022). Our research was 

conducted in young adult friend pairs — a key developmental period for examining social 

influences on emotion (Arnett, 2015) — but we may see different effects of pitch on social emotion 

regulation across the lifespan. Future research in ethnically and linguistically diverse samples can 

help identify possible effects of factors like identity and cultural norms on vocal expression, and 

how such features might intersect with gender norms to shape social emotion regulation behavior. 

Conclusions & broader implications 

Social support is critical for emotional wellbeing, but we still have a limited understanding 

of how people regulate each other’s emotions. In order to unpack the mechanisms and outcomes 

of social emotion regulation processes, it is critical to assess how different streams of information 

— including linguistic and paralinguistic cues — contribute to regulatory outcomes. In the present 

research, we demonstrated a role of support giver’s vocal pitch in regulating their friend’s emotions 

during in-lab social emotion regulation tasks, holding constant the content of their verbal 

communications. Adopting a multimodal approach to studying social emotion regulation processes 

can improve how we develop therapeutic mechanisms for emotion dysregulation and help improve 

the quality of social support that we provide and receive in everyday life more broadly. Such fine-

grained research on vocal communication in social support contexts has implications for social, 

developmental, educational, and organizational domains, and can even be applied to improve the 
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quality of human-computer interactions in an increasingly technological world (Lim & Okuno, 

2014). In sum, this work adopts a novel approach to studying social emotion regulation processes, 

providing insight into how people effectively communicate to support others and highlighting 

vocal communication as a promising frontier for future socio-affective research.  
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Figures 

 

Figure 1. We analyzed the data from social emotion regulation tasks administered in three 
separate samples in previous work (Sahi, Ninova, & Silvers, 2021; Sahi et al., 2023). The listener 
in these studies completed a computerized task that began with a 2 s cue to “look” or “listen” 
followed by an image presentation for 9 s, and a rating screen for 3 s. During the look trials, 
participants passively viewed negative or neutral images, and during the listen trials they heard 
their friend — the support giver — reinterpreting the content of the negative image they were 
viewing to help them regulate their emotional response to it (e.g. “He is resting and will 
recover”). Our analyses focused on the listen trials of the task. Note: The image shown in this 
figure, taken from the Open Affective Standardized Image Set (Kurdi, Lozano, & Banaji, 2017), 
is a sample not used in the actual task. Graphics are from Microsoft Powerpoint. 
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Figure 2. With Bayesian statistics, rather than looking for a significant p-value, we can assess 
the direction and strength of an effect by observing the shape and position of the posterior density 
distributions, shown above. The black horizontal bars on each plot represent the 89% highest 
density interval (HDI). (A) For the first research question, the HDIs for all three studies are to 
the left of and non-overlapping with 0, indicating a negative association between support giver 
pitch and listener negative affect during social emotion regulation. (B) For the second question, 
the HDIs for all three studies are to the right of and non-overlapping with 0, indicating a positive 
association between support giver pitch during social emotion regulation and listener 
relationship satisfaction. For both research questions, the HDI becomes narrower with each 
study, indicating that we have greater certainty in the parameter.  
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Tables 

 
Table 1. Demographic and sample characteristics for each study 

 Study 1 Study 2 Study 3 

Age M = 19.4 (18 - 24) M = 21 (19 - 27) M = 20.83 (18 - 31) 

Sex/Gender Women only Women only Gender split 

Racial/ethnic 
groups 

55% Asian 
24% White 
10% Latinx/Hispanic 
2% Black 
9% Multiracial/another 
identity 

32.5% Asian 
27.5% White 
25% Latinx/Hispanic 
10% Black 
5% Multiracial/another 
identity 

53% Asian 
13% White 
3% Latinx/Hispanic 
3% Black 
28% Multiracial/another 
identity 

Pitch Range in 
Semitones 

Trial-level: 4 - 22 
Person-level: 7.47 - 15.64 

Trial-level: 2 - 18 
Person-level: 7.98 - 15.33 

Trial-level: -2 - 20 
Person-level: -0.94 - 14.43 

Note. Mean age and age range of the sample are provided for each study. Participants for all three studies 
were recruited based on their gender identities rather than sex assigned at birth. We provide pitch ranges 
at the trial-level (mean fundamental frequency values across individual trials) and person-level (mean 
fundamental frequency values across individual speakers, averaged over trials) in semitones. 
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SUPPLEMENTAL MATERIALS 
 

Supplemental Figures  
 

 
1.1 Praat pitch view of the sentence 

 
1.2 Praat spectrogram view of the 

sentence  

 
1.12 Praat pitch view centering on the 

F0 values required inspection and/or 
correction 

1.22 Praat spectrogram view centering on the 
F0 values required inspection and/or 

correction 

Supplemental Figure 1. Examples of F0 values (between 400Hz-500Hz) in different Praat 
viewing windows. The pitch points illustrated here are not random noises from the environment 
and have alternative matches. We use the Praat function “octave down” two times (x2) to bring 
the values back to the normal range. In this recording, the speaker (male) was saying “the smaller 
kid knows kung fu but he’s trying to avoid a fight ”.   

 



 103 

 

Supplemental Figure 2. An example of removed F0 values (between 300Hz-400Hz) in the Praat 
window. The pitch points illustrated here are positioned in the beginning of a utterance - they are 
artifacts of breathing and do not contain meaningful pitch value. In this recording, the speaker 
(female) was saying “she is doubting herself, but her brother is there to help her through it”.  
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Supplemental Tables  
 

Supplemental Table 1. Sample sizes after audio data cleaning procedure 

 
Study 1 Study 2 Study 3 Study 3 - 

Women 
Study 3 - 

Men 

Original datasets N1 = 40 
18 trials 

each 

N2 = 40 
12 trials 

each 
N3 = 60 

18 trials each 
N3-W = 30 

18 trials each 
N3-M = 30 

18 trials each 

After audio 
cleaning 

N1 = 39 
702 trials 

total 

N2 = 39 
467 trials 

total 

N3 = 59 
1059 trials 

total 
N3-W = 29 

522 trials total 
N3-M = 30 

537 trials total 

Note. In each study, 1 dyad was lost due to incorrect data storage or unusable audio data files. In studies 
2 and 3, 1 trial each was removed during data cleaning because these files could not be processed (i.e., 
no pitch value). Note: there were a few missing trials in the original datasets, such that most but not all 
dyads had 12-18 trials each. 
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Supplemental Table 2: Association between average support giver pitch and listener relationship 
satisfaction broken down by subscales 

IPPA Subscale Study 1 Study 2 Study 3 

Trust rpitch,t|c,a = -0.11 rpitch,t|c,a = -0.02 
rpitch,t|c,a = 0.20 

 
Women: 0.25 

Men: 0.26 

Communication rpitch,c|t,a = 0.33 rpitch,c|t,a = 0.28 
rpitch,c|t,a = 0.03 

 
Women: -0.52 

Men: -0.37 

Alienation rpitch,a|t,c = 0.12 rpitch,a|t,c = -0.10 
rpitch,a|t,c =  -0.11 

 
Women: 0.03 

Men: 0.07 

Note. We ran semi-partial correlation tests to see which subscale of the Inventory of Peer Attachment 
(IPPA) might be driving the association between support giver pitch and listener relationship satisfaction. 
We were not looking for significant associations here, but simply wanted to compare the magnitude and 
direction of correlation values for each subscale, reported above. In studies 1 and 2, speaker pitch had 
the strongest association with the communication subscale of the IPPA, after accounting for the 
association between pitch and the other IPPA subscales. In study 3, however, speaker pitch had the 
strongest association with the trust subscale of the IPPA, after accounting for the association between 
pitch and the other IPPA subscales. We ran the semi-partial correlation tests in Study 3 separately for 
men and women as well. To aid in interpreting these results, please note that men had lower relationship 
satisfaction on average than women, r = -0.52, p < .001. 
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Supplemental Table 3: Sensitivity analysis for association between support giver pitch and social 
emotion regulation outcomes. 

Prior Parameter estimate 89% HDI 

Study 1 

flat prior b = -0.13, SD = 0.05 [-0.21, -0.04] 

normal(0, 0.33) b = -0.13, SD = 0.05 [-0.21, -0.04] 

normal(0, 0.25) b = -0.12, SD = 0.05 [-0.21, -0.04] 

Study 2 

normal(-0.13, 0.05) b = -0.10,  SD = 0.04 [-0.17, -0.04] 

normal(-0.13, 0.10) b = -0.08, SD = 0.05 [-0.17, 0.00] 

Study 3 

normal(-0.10, 0.04) b = -0.08, SD = 0.03 [-0.13, -0.02] 

normal(-0.10, 0.08) b = -0.05, SD = 0.05 [-0.13, 0.02] 

Note. When using a weakly informative prior in study 1 and subsequently using strong priors in studies 
2 and 3 (rows flagged in yellow), we found accumulating evidence for a positive association between 
support giver pitch and listener negative affect during the task in women. Our results across these three 
studies were gradually more sensitive to the prior, such that the prior made no difference in the results in 
study 1 (i.e., parameter estimates and HDIs were consistent), made some difference in the results in study 
2 (i.e., parameter estimate shrunk and HDI contained zero), and made a more notable difference in the 
results in study 3 (i.e., parameter estimate shrunk in magnitude and HDI crossed zero). Note: Study 3 
was the only model of the three that contained additional predictors (i.e., gender and an interaction term). 

 
 
 

 

 
 
 
 
 



 107 

Supplemental Table 4: Sensitivity analysis for association between average support giver pitch and 
relationship outcomes. 

Prior Parameter estimate 89% HDI 

Study 1 

flat prior b = 1.61, SD = 0.66 [0.58, 2.64] 

normal(0, 3) b = 1.52, SD = 0.63 [0.54, 2.48] 

normal(0, 2) b = 1.44, SD = 0.62 [0.43, 2.37] 

Study 2 

normal(1.52, 0.63) b = 1.17, SD = 0.42 [0.54, 1.89] 

normal(1.52, 1.26) b = 0.97, SD = 0.53 [0.16, 1.84] 

Study 3 

normal(1.17, 0.42) b = 0.75, SD = 0.38 [0.20, 1.41] 

normal(1.17, 0.84) b = 0.04, SD = 0.62 [-0.94, 1.06]  

Note. When using a weakly informative prior in study 1 and subsequently using strong priors in studies 
2 and 3 (rows flagged in yellow), we found accumulating evidence for a positive association between 
average support giver pitch during social emotion regulation and listener relationship satisfaction in 
women. Our results across these three studies were gradually more sensitive to the prior, such that the 
prior made little difference in the results in study 1 (i.e., parameter estimates and HDIs were consistent), 
made some difference in the results in study 2 (i.e., parameter estimate shrunk but HDI relatively 
consistent), and made a big difference in the results in study 3 (i.e., parameter estimates changed 
drastically and HDIs shifted). Note: Study 3 was the only model of the three that contained additional 
predictors (i.e., gender and an interaction term). 
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DISCUSSION 

Decades of research have shown how important social support is for our health and 

wellbeing, often buffering us against the harmful effects of physical and mental health challenges 

(Beckes & Coan, 2011; Berkman et al., 2000; Uchino et al., 2018). While it’s clear that social 

support influences emotion regulation processes – or how people manage their emotional 

experiences – we have limited knowledge about how our interactions with close others can regulate 

the way that we think and feel through life’s challenges (Niven, 2017; Reeck et al., 2016; Zaki & 

Williams, 2013). This dissertation zooms in on the intersection between social support and emotion 

regulation, a process we describe as “social emotion regulation” (Sahi, Ninova, & Silvers, 2021; 

Sahi, et al., 2022; Sahi et al., under review; Sahi, Eisenberger, & Silvers, in revision). In other 

words, how do people lend a hand in regulating our emotions? What are the mechanisms involved 

in social emotion regulation, and how do the outcomes of social emotion regulation compare to 

regulating on one’s own? 

Extensive work has examined the mechanisms and outcomes of cognitive reappraisal, an 

emotion regulation strategy that involves changing how one thinks to change how they feel about 

emotional stimuli. Such work has found that cognitive reappraisal is effective, enduring, and can 

be trained through practice, making it a good target for developing emotion dysregulation 

interventions (Gross, 2015; Ochsner et al., 2012; Denny, 2020). In daily life, we often get help 

changing how we think from the people around us, but limited research has examined how 

reappraisal unfolds in a social context. We developed a novel social emotion regulation paradigm 

building on existing cognitive reappraisal paradigms to compare how people regulate on their own 

versus with help from a friend. This paradigm involved listening to a friend reinterpret the content 

of negative images to help down-regulate negative affect during the task. We conducted four 
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studies using iterations of this paradigm to begin uncovering the mechanisms and outcomes of 

social emotion regulation. 

Summary of findings 

In Paper 1, we examined how regulating alone (i.e., using reappraisal independently to 

change one’s emotional response) compared to regulating with help from a friend (i.e., listening 

to a friend reappraise stimuli to help change one’s response). We found that regulating with help 

from a friend was more effective than regulating on one’s own. We additionally tested alternate 

explanations for our findings, and ruled out the possibility that social emotion regulation was more 

effective than regulating on one’s own due to a difference in the quality of reinterpretations, or due 

to a mere buffering effect. In sum, we found that social help selectively potentiated the efficacy of 

emotion regulation in friend pairs. Together, these results provide insight into how social 

relationships can directly lend a hand in implementing emotion regulation strategies: getting a 

friend’s perspective when trying to rethink a negative event is more powerful than rethinking it on 

your own (Sahi, Ninova, & Silvers, 2021). 

These results highlight social support as a potential pathway for ameliorating emotion 

dysregulation, especially in populations that struggle to implement cognitive emotion regulation 

strategies like reappraisal. However, there were two important open questions to clarify and extend 

these results. First, it is possible that getting help from others to regulate emotions might create an 

over-dependence in regulation processes, such that the effects of social emotion regulation are 

limited to when a social support figure is available to help. This suggestion is in line with existing 

work demonstrating that parents who engage in overzealous attempts to downregulate their 

children’s emotions (i.e., “accommodation”) can unintentionally exacerbate their children’s 

anxiety (Norman, Silverman, & Lebowitz, 2015). Second, thus far we examined these processes 
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in women only, leaving open the possibility that gender differences in emotions and social 

relationships could impact social emotion regulation outcomes (Shields, 2002). 

Thus, Paper 2 replicated the methods from Paper 1 in a mixed-gender sample with the 

addition of a follow-up study administered from home around one day after the in-lab tasks. In the 

follow-up task, participants passively viewed the stimuli from the in-lab tasks again and rated 

them. We found that participants responded less negatively to aversive images that were socially 

regulated (i.e., reappraised with the help of a friend) both immediately and over time, as compared 

to images that had been previously solo regulated (i.e., reappraised on one’s own) or not regulated 

(i.e., passively viewed). Interestingly, while social emotion regulation effectively down-regulated 

negative affect in women and men, the regulatory boost from social support observed both in the 

lab and at follow-up was driven by women dyads. These findings build on prior theoretical and 

empirical work on the regulatory roles of close relationships, including attachment research 

suggesting that representations of attachment figures can become internalized over time to support 

emotion regulation processes (Mikulincer & Shaver, 2019). This work demonstrates that 

interactions with close others can help prepare people to cope with future exposure to those events 

on their own, underscoring how valuable others’ perspectives can be when navigating ongoing 

emotional stressors (Sahi et al., 2023). 

Across studies, participants only heard their friend’s voice over headphones during the 

task, controlling for visual (e.g., facial expressions) and sensory (e.g., physical touch) cues that 

likely contribute to social emotion regulation processes. We additionally controlled for the content 

of what support givers said across dyads by scripting the reinterpretations of the images. However, 

we encouraged participants to speak in any way that would be helpful to their friends while offering 

social regulatory support. Thus, support givers varied in how they delivered the reinterpretations, 
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prompting us to investigate how acoustic features of vocal communication impacted social 

emotion regulation outcomes. In Paper 3, we used a Bayesian statistics approach to examine this 

question in three existing datasets from Papers 1 and 2 and found cumulative evidence that higher 

support giver pitch was associated with lower negative affect in the friend during the task, as well 

as evidence that higher support giver pitch during social emotion regulation was associated with 

how positively the friend viewed their relationship with the support giver more generally. 

Preliminary results looking at gender differences indicated that higher support giver pitch may not 

be beneficial in men dyads. This research demonstrates how “tone of voice” contributes to 

regulating others’ emotions, highlighting the acoustic features of verbal communication as a 

promising frontier for future multidimensional socio-affective research aimed at improving social 

emotion regulation processes. 

Implications and future directions 

Collectively, these three papers shed light on how we help others regulate their emotions. 

We show that getting support in regulating emotions can be more effective than regulating on 

one’s own, and that such support can linger when we’re alone to facilitate self-regulation 

processes. We show that auditory signals like vocal pitch can facilitate social emotion regulation 

and relationship satisfaction. Consistent gender differences in these findings demonstrate the 

importance of assessing the role of relationship expectations and emotion socialization in social 

emotion regulation mechanisms. Relatedly, it will be important for future research to consider 

individual differences in social support preferences. In separate research, we found evidence that 

variability in how people choose to provide social support to others shapes how they feel receiving 

different types of support (Sahi et al., 2022). Thus, future research unpacking why individuals 
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respond differently to social regulatory support will be critical in understanding how this process 

works, and what drives its efficacy in different circumstances. 

A critical future direction for this line of research is to consider other social emotion 

regulation contexts. In these studies, we looked at a single emotion regulation strategy (i.e., social 

reappraisal) using a controlled paradigm (i.e., reinterpretation-style reappraisal of impersonal 

stimuli) in friend pairs. In Paper 1, we showed that reappraising with help from a stranger was 

more effective than not regulating at all, but we have yet to compare reappraising with help from 

a stranger to reappraising with help from a friend, leaving open the question of how relationship 

type affects social emotion regulation outcomes. Some work has shown that when receiving 

support from a stranger about autobiographical stressors, people prefer to be validated than to 

receive reappraisal support (Sahi et al., 2022), since validation tends to offer more immediate relief 

than reappraisal (Nils & Rimé, 2012b). Such work demonstrates how the nature of emotional 

stimuli, relationship between the support giver and receiver, and regulatory goals can impact the 

outcomes of social emotion regulation and the relative efficacy of different support strategies. 

Thus, future research can compare different social regulatory strategies across a variety of 

emotional and relationship contexts.  

It is also important to consider limitations on the generalizability of our samples. Young 

adulthood presents a ripe developmental period for examining social influences, particularly from 

friendships, on emotion (Arnett, 2015). Future research can examine other age groups to assess 

how social emotion regulation mechanisms might change across the lifespan. We are currently 

conducting research using functional magnetic resonance imaging in adolescents and young adult 

friend pairs to start probing the developmental mechanisms possibly contributing to social emotion 

regulation processes from a neural and behavioral perspective. Additionally, although we assessed 
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gender differences between same-gender dyads, we did not assess mixed-gender dyads or non-

binary individuals, which may allow us to further tease apart whether our gender effects could be 

driven by the gender of the support-giver or support-receiver, or other relationship dynamics. Our 

samples were predominantly from two racial/ethnic groups on a college campus: Asian and White 

(53% and 13%, respectively; 66% total). Future research in diverse samples can help identify 

possible effects of factors like identity, cultural norms, or socioeconomic status. 

Emotion regulation is a critical ingredient for health, well-being, and social functioning. 

However, the vast majority of research on emotion regulation has examined it in a social vacuum, 

despite the fact that in everyday life individuals frequently regulate their emotions with help from 

other people. The present collection of studies sought to compare the efficacy of a paradigmatic 

emotion regulation strategy, cognitive reappraisal, across intrapersonal and interpersonal contexts. 

In doing so, we aimed to build on (a) theoretical frameworks suggesting that emotion regulation 

strategies are implemented and effective across such contexts, and (b) empirical research 

suggesting that social relationships can play an important role in supporting emotion regulation 

processes through social buffering (e.g., “mere presence” effects) and social scaffolding (e.g., 

emotion modeling or explicit instructions to regulate). This dissertation sheds light on the 

mechanisms and outcomes of social emotion regulation processes and illuminates several avenues 

for future research to unpack the cognitive, neural, developmental, and acoustic mechanisms 

involved in effective social regulatory support. This line of research is highly informative across 

domains of psychology, education, and organizations, with implications for the development of 

human-computer interactions. Ultimately, this work promotes greater collective social and 

emotional wellbeing through enhanced emotional intelligence in how we understand ourselves, 

each other, and the bonds between us. 
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