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Abstract
The current dissertation explored interpersonal emotion dynamics in late adolescent female
friend dyads, and their associations with psychosocial adjustment (internalizing symptoms and
relationship quality), in three empirical studies. In Study 1, physiological synchrony—the
moment-to-moment linkage between relationship partners’ physiological responses—during
positive and negative contexts was examined as it related to psychosocial adjustment. Friend
dyads showed physiological synchrony and dyads differed in their degree of synchrony, but
physiological synchrony was not associated with psychosocial adjustment. Study 2 investigated
individual differences in socioemotional flexibility—the ability to adjust emotions according to
situational demands—across positive and negative emotional contexts. Lower flexibility across
contexts was associated with higher internalizing symptoms, and higher overall flexibility was
related to higher relationship quality. Finally, Study 3 built on Study 2 and examined potential
moderating influences (stressful life events and perceived social support) on the relation between
socioemotional flexibility and change in psychosocial adjustment one year later. Higher
flexibility and higher exposure to stressful life events or higher social support satisfaction was
associated with a decrease in internalizing symptoms over time. Lower social support
satisfaction was related to a decrease in relationship quality over time, regardless of level of
flexibility. This dissertation contributes to the literature by providing empirical support for
describing and characterizing adolescent friendships as temporal interpersonal emotion systems
(TIES), where moment-to-moment emotion dynamics and psychosocial adjustment at the
developmental time scale mutually influence each other both within and between relationship
partners. Findings from this research has implications for understanding the adaptive and

maladaptive role that friends may have in shaping socioemotional development.

il



Co-Authorship
The three manuscripts of this dissertation were the collaborative effort of the doctoral
candidate, Tiffany Tsui, and her supervisor, Dr. Tom Hollenstein. Under the supervision of Dr.
Hollenstein, Ms. Tsui was responsible for the conceptualization, design, data collection, analysis,
and preparation of each manuscript. Dr. Hollenstein provided feedback on all aspects of the

research process and is included as a co-author on all three manuscripts.

il



Acknowledgements

This dissertation would not have been possible without the help and support of many
people along the way. To my supervisor and mentor, Dr. Tom Hollenstein, thank you for your
guidance and support throughout this project. It has been an absolute privilege to work together
over the past seven years, and I am grateful for your investment in me as both a scholar and a
person. To my committee members, Dr. Tara MacDonald and Dr. Luis Flores, thank you for
your valuable input and helpful feedback at the different stages of my project. To my examiners,
Dr. Glenda Fisk and Dr. Thao Ha, thank you for your thought-provoking questions and
interesting discussions during my defense.

I am grateful to all of the participants who took part in this research — thank you for
letting me put your friendship to the test! I would also like to thank the many ADL
undergraduate research assistants who helped with data collection, physiological data processing,
and coding.

Thank you to my lab mates (Kalee DeFrance, Vanessa Schell, Alexandra Tighe, Megan
Wylie, and Vanessa Martin) for the welcome distractions in Craine 209, fun conference trips,
and support. A special shout-out to Tyler Colasante for his guidance and help with multilevel
modeling! To my cohort and Soul Sis, I am so grateful for your friendship through every step of
our graduate school journey. I will never forget our ‘za and Bach nights, study days at Starbucks,
and dinner dates followed by fondue.

To my friends in Toronto, thank you for your support and for ensuring that I maintained
some work-life balance. To my family (Mom, Dad, and Kim), thank you for encouraging me to
pursue my dreams, cheering me on, and celebrating with me — your love and support kept me

going throughout this journey. Finally, to my husband Ken, there are no words to express how

v



grateful I am for your support, especially over the past year. This accomplishment is yours as

much as it is mine, and I could not have done this without you.



Table of Contents

AADSTIACE ...ttt h et a et bbbt eh e e bt e a b e bt ettt e bt e nbeentes il
GO AUNOTSIIP. ...ttt ettt ettt e et e st e e beesabeesbeessse e seeesbeenseesnseenseennseenns il
ACKNOWIEAZEIMENLS......c..eiiiiieiiieiieeiie ettt ettt ettt et e e e st e e saaeeabeebeessseenseessseenseesnseenseens v
LSt OF FIGUIES ..ttt ettt ettt et e st e e bt e st e e s e e sabeenbeeesseenseesnseenseannnes viil
LISt OF TADIES ..ottt ettt b ettt et b et e ix
Chapter 1: General INtrodUCHION ..........cocuiiiiiiiiiieiie ettt eabe b e e 1
Dynamic Systems Theory and Interpersonal Emotion Dynamics ..........c..ccocevveevieninieneenennns 3
Forms of Interpersonal Emotion Dynamics and Psychosocial Adjustment..............ccccceeeveennee 5
Adolescent Friendships as Temporal Interpersonal Emotion Systems...........ccccevvevervieneennennne. 7
The Current DISSEITAtION .......ccueiiiriiiiieterit ettt ettt ettt sttt ettt e st etesaeesbeetesaeens 8
RETETEICES ...ttt sttt et sttt et b e et sae e 12
Chapter 2: Concurrent Physiological Synchrony in Adolescent Friend Dyads within Positive and
INEGALIVE COMEEXLS ...eeuvieirieiieeiiieitieeteeteeeteetteeteesteessteesseessseeseessseesseessseenseessseenseessseeseesnseenseensns 19
ADSTIACE ..ottt bbbt et e h et e e s a e bt et e ehtenbeeteearens 20
INEEOAUCTION ...ttt ettt st b e et sb ettt e sbe e b et e sae e 21
IMIETROM ...ttt sttt ettt et sttt ettt 25
RESUILS ..ttt ettt ettt et b ettt b b et nae e 31
DIISCUSSION ...ttt ettt s h ettt bt et e it s bt e bt e st e e bt e bt estesbe e bt eatesbeenbeennenaeenee 35
RETETEICES ...ttt sttt et sttt et b e et sae e 40
Chapter 3: Socioemotional Flexibility in Adolescent Friend Dyads: Associations with
Internalizing Symptoms and Relationship QUality .........c.cooceevieniininiiiniiiiiiinieceeceee 47
AADSTIACE ..ottt b e h bt et eh et e e e a e bt et ea e bt et eatens 48
INEEOAUCTION ...ttt et et b e et sb et et sae e b e e sae e 49
IMIETROM ...ttt ettt ettt ettt 53
RESUILS ..ttt ettt et b e ettt et b b et sae e 62
DIISCUSSION ...ttt ettt ettt s h ettt h et et s bt et e e st e s bt e bt estesbe et e eatesbeebeennenaeenee 70
RETETEICES ...ttt sttt et sttt et b e et sae e 76
Chapter 4: Linking Socioemotional Flexibility and Psychosocial Adjustment in Adolescent
Friend Dyads: Moderating Influences of Stress and Support ..........ccceccveeiierieniiienienciieieeieeee. 83
AADSTIACE ..ottt b e e h bt et h et e e e a e bt et eeatenbeeteeatens 84
INEEOAUCTION ...t ettt ettt b e et sb et et sbe et et e e enee 85
IMIETROM ...ttt sttt ettt et sttt b e et nae e 90
RESUILS ..ttt et b ettt ettt bttt et et e aees 100

vi



DISCUSSION .eeeeeeeeeeeeeieeeeeeeeeeee e eeeeeee et eeeeeeeee e eeeeeeeeeeee e e eaeaeaeeaeeeeseeeeeseeaeeneeeneneseseeesesnsnnennnennnnnns 112

RETETEICES ...ttt ettt et sttt e b 119
Chapter 5: General DISCUSSION. .......cccuiirieiiiieiieeiiesiie ettt et ete et seeesteeaeeebeenseessbeenseessseenseas 126
Applications to Temporal Interpersonal Emotion Systems (TIES) ........ccccevivieniinenienennne. 127
General Implications and Future DIir€Ctions ..........cccueeviieriieriieniieniieeie e 131
CONCIUSION ..ttt ettt et b e et e b e s bt et e eb b e sb e et e sat e s bt enbeeatenbeenseeneens 134
RETETEICES ...ttt sttt ettt et st be et st e b 135
Appendix A: Me and My Best Friend Questionnaire (MMBFQ).........ccccccvvviiiiiienieniiennnne, 140
Appendix B: Research Ethics Approval .........cccoecieiiiiiiiiiiieiieieeieeee e 145

vii



List of Figures

Figure 1. Two Plots (derived from Gridware 1.1; Lamey et al., 2004) Showing Trajectories of
Friends’ and Targets’ Expressed Emotions During the Conflict DiSCUSSION ...........c..cccveeeuvennenne. 60
Figure 2. Target and Friend (a) Self-reported Positive Emotion, and (b) Self-reported Negative
Emotion Across Baseline and the Three DiSCUSSTIONS ...........cccccureuireereesierieinienieneenieeienieeniennens 65
Figure 3. Interaction of Target Internalizing Symptoms and Friend Internalizing Symptoms on
the Quadratic SIOpe Of TYANSTLIONS ...........cccueecuieeuieeiiiiieeiieeeiee ettt ettt e saeestee e eseessaesnseesaseens 70
Figure 4. Trajectories of Friends’ and Targets’ Expressed Emotions During the Conflict
Discussion (derived from Gridware 1.1; Lamey et al., 2004, see Chapter 3)..........c.cccceeeuveeuene. 98
Figure 5. Interaction of Tl Transitions and T2 Stressful Life Events on Target Internalizing
SYMPLOMS OVEF TIME ...ttt ettt ettt et e st e et eesateesabeessaeesaseeas 107
Figure 6. Interaction of Tl Dispersion and T2 Social Support Satisfaction on Friend
Internalizing SympProms OVer TIMe. ............cccveecueecueerieeiieeieeieeeie et site e eseeeeteesseesaeenaeesasaens 110
Figure 7. Interaction of T1 Dispersion and T2 Social Support Satisfaction on Target Relationship
QUALIEY OVEF T .......ooeeeeiieie ettt ettt et te et e et e et e s abeesbtessbeenbeesnbeenseesnseenseas 111
Figure 8. Interaction of Tl Dispersion and T2 Social Support Satisfaction on Friend Relationship
QUALIEY OVEF T .......ooeeeiieeeeieee ettt ettt et et e et e s abe e bt e s sbeenbeeesseenseessseenseas 112

viii



List of Tables

Table 1. Means, Standard Deviations, and Correlations of Target and Friend Psychosocial
Adustment QA AVOUSAL..............ccc.oeeueeeeiieiiiieie ettt ettt ste et e stteestte s e eseesabeebeessseenseesnsaens 32
Table 2. Fixed Effect Estimates from Multilevel Models Examining Concurrent Synchrony within
a Positive Context and Psychosocial AdJUSTMENL ................ccceeveeeeeieiieeeiiieiieeieesee e 34
Table 3. Fixed Effect Estimates from Multilevel Models Examining Concurrent Synchrony within
a Negative Context and Psychosocial AQJUSTIMENL ................cccueeeeeeueeieeeiiieiieeieesiee e esiee e 35
Table 4. Means, Standard Deviations, and Correlations of Target and Friend Psychosocial
Adjustment, Dispersion, And TTANSIHIONS ............cc.cccueeeueeriueeiieeieesieesieesiteseeesseesseesseesseesseesseens 63
Table 5. Fixed Effect Estimates from Multilevel Models Examining Overall Flexibility and
PsychoSOCial AGJUSTINENE ...........ccueevuieiiiieiieeieeie ettt ettt et et e s te e bt e saseesaesnseenseenens 66
Table 6. Coefficients from Regression Analyses Examining Dynamic Flexibility During Conflict
Discussion and PsychoSocial AGJUSTIMENT ..............cc.cccuvevuieeiiieiieeiiienieeie et iee e sseesae e 67

Table 7. Fixed Effect Estimates from Multilevel Models Examining Reactive Flexibility and

PsychoSOCial AGTUSTINENE ..........cccueevuieiiieiieeieeie ettt ettt ettt et et ae et esaseesaesaseenseenens 69
Table 8. Descriptive Statistics and T-test Results for Participants Who Returned and Did Not

REIUFTL FOF TIME 2 ...ttt ettt ettt et e et e et e s b e et e e s abeenbeasabeensaesnseenseenens 92
Table 9. Means, Standard Deviations, and Correlations of All Study Variables ....................... 102

Table 10. Fixed Effect Estimates from Multilevel Models Examining Flexibility and Psychosocial
AQTUSIMENE OVEE TIME........oceeeeeieiieeiieieeee ettt ettt et te et e s e e teesbe e bt e ssseeseesaseenseassseenseas 104
Table 11. Fixed Effect Estimates from Multilevel Models Examining Moderating Role of
Stressful Life Events on Flexibility and Psychosocial Adjustment Over Time ........................... 106
Table 12. Fixed Effect Estimates from Multilevel Models Examining Moderating Role of Social
Support Satisfaction on Flexibility and Psychosocial Adjustment Over Time ........................... 109

X



Chapter 1: General Introduction



General Introduction

Most emotions occur in the context of close relationships (Butler, 2011), and emotions
are often influenced or regulated through interpersonal processes (Zaki & Williams, 2013).
Interpersonal emotion regulation refers to the up- and down-regulation of emotions through
social interactions, in which individuals’ emotions are connected to and affected by the emotions
of their relationship partner (Butler, 2011; Thompson, 1994). How dyads navigate the ups and
downs of emotional experiences during interactions as they unfold in real time—known as
interpersonal emotion dynamics—plays an important role in each person’s psychosocial
adjustment (Butler, 2015; Ha et al., 2019; Hollenstein, 2015). For example, Ha and colleagues
(2014) found that within adolescent heterosexual romantic relationships, males’ expressed
negative emotions as well as females’ negative emotions during conflict discussions was
associated with males’ depressive symptoms over time.

While the association between interpersonal emotion dynamics and psychosocial
adjustment has been well established in parent-child and adult romantic relationships (Lougheed,
2020; Sels et al., 2019), far less research has been conducted to understand this association in
adolescent friendships. This is a critical gap in the literature, as interpersonal emotion regulation
is particularly challenging during adolescence due to normative increases in emotional intensity
and lability (Dahl, 2001), which is linked to psychosocial adjustment problems (Silk et al.,
2003). In addition, interpersonal emotion regulation is further complicated by changes in social
support networks; friendships become especially salient during adolescence, are important
sources of influence and emotional experiences, and help to shape socioemotional development
(Brown & Larson, 2009; Furman & Rose, 2015; Wang et al., 2011). Thus, understanding how

interpersonal emotion dynamics function within adolescent friendships will help inform efforts



to promote positive psychosocial outcomes among youth during this emotionally intense and
challenging developmental period.

The overarching goal of my dissertation was to explore interpersonal emotion dynamics
between adolescent friends, and their associations with psychosocial adjustment, in a series of
three empirical studies. In this chapter, I present the background literature that informed the
research questions of my dissertation. First, I review and describe the significance of dynamic
systems theory for understanding interpersonal emotion dynamics. Second, I discuss relevant
forms of interpersonal emotion dynamics that have been linked to psychosocial adjustment.
Third, I present adolescent friendships as a novel relationship context for understanding
associations between interpersonal emotion dynamics and psychosocial adjustment. Finally, I
introduce the individual studies that form this dissertation and explain their contributions to the
literature on adolescent friendship emotion dynamics.

Dynamic Systems Theory and Interpersonal Emotion Dynamics

Dynamic systems theory is a metatheoretical framework that can be applied to any
domain pertaining to system dynamics, including emotions (Hollenstein et al., 2013; Lougheed,
2020). This framework provides a set of generalizable principles that help describe and predict
the characteristics of naturally occurring, complex, open, and adaptive systems (i.e., dynamic
systems) at multiple time scales (e.g., real-time, days, weeks, months, years; Hollenstein et al.,
2013; Hollenstein & Tsui, 2019; Lougheed, 2020). Two dynamic systems principles are
particularly relevant for understanding interpersonal emotion dynamics in close relationships.
First, the dynamic systems approach defines a system as any set of interacting component parts
that are integrated in an organized ensemble (Butler, 2011). In emotion research, emotion is

thought of as a system of components (physiological arousal, expressed emotions, and subjective



feelings) that interact over time to give rise to an individual’s emotion states (Butler, 2011,
2017). When emotions occur in the context of close relationships, the two individuals’ emotion
systems become linked, and the result has been conceptualized as a temporal interpersonal
emotion system (TIES; Butler, 2011, 2017). Within TIES, emotion components interact not only
within the individual but across relationship partners as well, such that the temporal changes in
emotion components in one individual is directly connected to a simultaneous stream of emotion
components in the other individual (Butler, 2011). In this way, social relationships can be
understood as dynamic systems, and interpersonal emotion dynamics are the observed patterns of
experience, expression, and/or arousal by which one person’s emotions are linked to their
partner’s emotions in real time (Butler, 2011, 2017).

Second, the dynamic systems approach emphasizes interacting processes at multiple
nested time scales (Hollenstein et al., 2013; Lougheed, 2020). Reciprocal causality refers to
interactions between system components within the same time scale (Hollenstein et al., 2013;
Lougheed, 2020). Reciprocally causal processes are self-organizing in that there is no external
cause leading to the emergence of certain structures (Kelso, 1995; Witherington, 2011). In TIES,
reciprocal causality reflects the process in which emotion components (individuals’
physiological arousal, expressed emotion, and subjective feelings) show temporal associations
(e.g., up- or down-regulation) between relationship partners during interpersonal interactions
(Kelso, 1995; Lougheed, 2020).

Over repeated interactions, reciprocally causal processes at lower levels create stable
patterns or structures at the next higher levels until a hierarchical, nested structure emerges over
time (Hollenstein et al., 2013; Hollenstein & Tsui, 2019; Lewis, 2000; Lougheed, 2020). Within

the hierarchy, higher order structures take more time to develop and therefore occur at longer



time scales compared to lower order processes (Hollenstein et al., 2013; Lougheed, 2020). In
addition, higher order structures constrain the interactions among the lower order processes at
shorter time scales (Hollenstein et al., 2013; Hollenstein & Tsui, 2019; Lougheed, 2020). This
interaction between different time scales is known as circular causality, and it involves both the
construction of higher order structure from lower order processes and the constraint of lower
order processes from those higher order structures (Witherington, 2011). Within TIES, lower
order interpersonal emotion dynamics in real time create stable patterns of higher order dyadic
tendencies (e.g., emotion regulation patterns) until longstanding dyadic or individual
characteristics (e.g., relationship quality, internalizing symptoms) emerge across development
(e.g., months, years), which in turn constrain real-time interpersonal emotion dynamics
(Hollenstein et al., 2013; Lewis, 2000; Lougheed, 2020). Taken together, moment-to-moment
emotion dynamics (changes in emotion components) and psychosocial adjustment at the
developmental time scale mutually influence each other both within and between relationship
partners in TIES.
Forms of Interpersonal Emotion Dynamics and Psychosocial Adjustment

There is a growing body of empirical evidence for both reciprocal causality (interactions
between system components within the same time scale) and circular causality (interactions
across different time scales) within TIES. Reciprocal causality has been assessed through the
temporal associations of emotion components (individuals’ physical arousal, expressed emotion,
and subjective feelings) within a dyad during the same time scale (Lewis, 2000; Lougheed,
2020). The two forms of reciprocally causal dynamics that were the focus of my dissertation
were physiological synchrony and socioemotional flexibility. First, physiological synchrony is

the temporal linkage between relationship partners’ physiological systems (Helm et al., 2018).



Physiological synchrony has been investigated across different physiological indices (e.g.,
electrodermal activity, heart rate) and within different time scales (e.g., real time, daily life;
Davis et al., 2018; DePasquale, 2020). Second, socioemotional flexibility is the process by which
dyadic emotional patterns shift in response to situational demands (Hollenstein et al., 2013).
According to the Flex3 model of flexibility, flexibility occurs at different time scales
(Hollenstein et al., 2013). At the micro level, dynamic flexibility refers to the moment-to-
moment changes in emotional states within one emotion context (e.g., within a conflict
discussion; Hollenstein et al., 2013). At the meso level, reactive flexibility refers to adjusting
one’s emotional pattern between emotion contexts (e.g., a change in discussion topics following
an A-B-A design from positive to negative to positive; Hollenstein et al., 2013). Finally, at the
macro level, trait flexibility refers to longitudinal changes in flexibility across months or years
(Hollenstein et al., 2013). To date, both physiological synchrony and socioemotional flexibility
have been shown in parent-child and/or adult romantic partner dyads (Amole et al., 2017;
Coutinho et al., 2019; van der Giessen et al., 2015), demonstrating reciprocal causality within
these TIES.

Research examining circular causality has primarily focused on the association between
one relationship partner’s emotion dynamics (at the real time scale) and the other partner’s
psychosocial adjustment (at the developmental time scale) and vice versa, such as the relation
between real-time dyadic emotion dynamics and psychosocial adjustment across development
(Ha et al., 2014; Lewis, 2000; Lougheed, 2020). There is evidence of links between interpersonal
emotion dynamics (e.g., physiological synchrony, socioemotional flexibility) and psychosocial
adjustment (e.g., internalizing symptoms, relationship quality) in both parent-child and adult

romantic partner TIES. For example, greater physiological synchrony between spouses during a



conflict discussion is associated with lower marital satisfaction (Levenson & Gottman, 1983).
Higher dynamic flexibility in mother-daughter interactions is related to lower maternal
internalizing symptoms and higher relationship quality (Lougheed & Hollenstein, 2016). Taken
together, these findings suggest that there is circular causality between interpersonal emotion
dynamics and psychosocial adjustment within these TIES.
Adolescent Friendships as Temporal Interpersonal Emotion Systems

To date, research examining interpersonal emotion dynamics and links to psychosocial
adjustment has focused on parent-child and adult romantic partner TIES (Lougheed, 2020;
Randall et al., 2013; Randall & Butler, 2013; Sels et al., 2019). However, friend TIES have been
neglected despite being critically important contexts for furthering our understanding of this
association. Research on adolescent friendships, more generally, provides some empirical
support for friend TIES. First, adolescent friendships are emotional. Youth process their
emotions with friends, and friends have been shown to share emotional distress and to reinforce
each other’s emotions (Klimes-Dougan et al., 2014; Rose et al., 2014; Smith & Rose, 2011).
Second, friendships are formative during adolescence. Previous studies have demonstrated the
transactional process by which adolescent friends influence one another in many domains,
including internalizing and externalizing symptomology (Allen et al., 2006; Prinstein, 2007).
Finally, friendships are unique compared to other relationship types because they are typically
the first TIES to emerge in development that are horizontal and voluntary (Laursen & Collins,
1994). Voluntary relationships depend more heavily on the motivation of relationship partners to
maintain a connection over time compared to obligatory relationships (e.g., parent-child
relationships; Bushman & Holt-Lunstad, 2009; Collins & van Dulmen, 2006). Taken together,

these results suggest that friends may potentially form strong TIES in which emotion



components interact across relationship partners (reciprocal causality) and mutually influence
psychosocial adjustment (circular causality), but this has yet to be examined. My dissertation
aimed to fill this gap by examining adolescent friendships as TIES to better understand
associations between interpersonal emotion dynamics and psychosocial adjustment. Furthermore,
factors that may moderate how interpersonal emotion dynamics work to influence psychosocial
adjustment over time, such as exposure to stressful life events or social support, have yet to be
explored. My research aimed to clarify how and for whom interpersonal emotion dynamics may
impact psychosocial adjustment over time in adolescent friend TIES.

The Current Dissertation

This dissertation consists of three manuscripts that examine interpersonal emotion
dynamics in adolescent friendships (reciprocal causality), as well as their associations with
psychosocial adjustment (circular causality). All three studies centered on the same sample at
two time points, one year apart. Late adolescent female friend dyads were the focus of my
dissertation, as friendships typically reach peak intimacy and stability during late adolescence
(Poulin & Chan, 2010; Way & Greene, 2006), and female friendships tend to be characterized by
higher levels of self-disclosure, emotional expression, and support compared to male friendships
(Miller-Slough & Dunsmore, 2016), and females are more likely to rely on interpersonal emotion
regulation than males (Ryan et al., 2005).

Similar to previous research on parent-child TIES, I assessed interpersonal emotion
dynamics by asking female friend dyads to participate in a series of discussions following an A-
B-A design, first discussing a positive topic, then a negative topic (conflict), and then another
positive topic. This design (the inclusion of both positive and negative topics) is important for

eliciting a broad range of emotions, and associations between interpersonal emotion dynamics



and psychosocial adjustment have been shown to differ based on emotional context (Chaspari et
al., 2015; Coutinho et al., 2019; Hollenstein & Lewis, 2006; Levenson & Gottman, 1983). In
addition, the sequence and multiple reversals between positive and negative discussions are
necessary to examine how interpersonal emotion dynamics adjust to changing contexts (e.g.,
from positive to negative, and from negative to positive; Hollenstein et al., 2013; Hollenstein &
Lewis, 2006; Lougheed & Hollenstein, 2016). However, to assess interpersonal emotion
dynamics in adolescent friend TIES, I was unable to use discussion topics designed for parent-
child dyads (e.g., Hollenstein & Lewis, 2006) for several reasons. First, in contrast to parents and
children, friends may be less willing and able to identify conflicts to discuss due to the voluntary,
horizontal nature of the relationship and motivation to maintain it (Adams & Laursen, 2001).
Second, adolescents have different types of conflicts with friends compared to parents; friend
conflicts tend to focus on relationship issues (e.g., honesty; Adams & Laursen, 2001) whereas
parent-adolescent conflicts tend to focus on daily hassles (e.g., transportation, getting rides).
Finally, compared to other relationship types (including parents and children), conflict between
close friends involves the least negative emotion (Laursen, 1993). To address these limitations, I
developed a new questionnaire for this dissertation that was designed to identify a personalized,
emotional conflict topic specific to friends. From a dyad’s questionnaire responses, the
experimenter selected the largest discrepancy between an adolescent’s self-rated behaviour and
friend-rated behaviour to be the conflict topic rather than asking adolescents to self-identify
conflicts. For example, a dyad might discuss how one dyad member believes that they are not at
all likely to flirt with someone’s boyfriend/girlfriend, whereas the other dyad member believes
that their friend is extremely likely to do so. Thus, the discussion task that I designed for this

dissertation was novel because the conflict topic was personalized (the largest discrepancy



between adolescents’ views of one dyad member) to elicit the most negative emotion as possible.
Psychosocial adjustment was examined in terms of relationship quality and internalizing
symptoms (e.g., anxiety, depression) as females show a higher risk for internalizing symptoms in
adolescence compared to other psychosocial adjustment issues (e.g., externalizing symptoms;
Graber, 2004).

My first study, Chapter 2: Concurrent Physiological Synchrony in Adolescent Friend
Dyads within Positive and Negative Contexts, examined the reciprocally causal dynamics of
physiological synchrony during the positive and negative discussions. This research aimed to
contribute to our understanding of whether adolescent friend dyads demonstrate a moment-to-
moment link between their physiological responses, and if associations between physiological
synchrony and psychosocial adjustment vary by emotional context.

My second study, Chapter 3: Socioemotional Flexibility in Adolescent Friend Dyads:
Associations with Internalizing Symptoms and Relationship Quality, investigated the reciprocally
causal dynamics of socioemotional flexibility of expressed emotions at two time scales: within
one emotion context (dynamic flexibility; micro level) and between multiple emotion contexts
(reactive flexibility; meso level). The goal of this study was to explore the ability of adolescent
friend dyads to flexibly adjust emotions according to situational demands, and to better
understand the associations between friend flexibility at two time scales and psychosocial
adjustment.

My final study, Chapter 4: Linking Socioemotional Flexibility and Psychosocial
Adjustment in Adolescent Friend Dyads: Moderating Influences of Stress and Support, built on
the foundation laid by Study 2 and explored whether the degree of adolescent friend dyads’

socioemotional flexibility (as assessed in my second study) predicted change in their
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psychosocial adjustment one year later. Moreover, I examined whether this relation was
moderated by exposure to stressful life events or social support satisfaction. Examining the
association between socioemotional flexibility and psychosocial adjustment over time as it
varied by stress and support provided insight into potential factors that may improve or hinder
adolescent well-being.

Together, this collection of studies represents the first theoretical test of interpersonal
emotion dynamics in adolescent friend TIES. My research contributes to the literature by
revealing the forms and functions of adolescent friend emotion dynamics, and their specific
associations with psychosocial adjustment. Findings from this research have implications for
understanding adolescent socioemotional development within the context of healthy friendships

through an emotion dynamics lens.
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Chapter 2: Concurrent Physiological Synchrony in Adolescent Friend Dyads

within Positive and Negative Contexts
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Abstract
Concurrent physiological synchrony refers to the moment-to-moment link between dyad
members’ physiological responses, and concurrent synchrony during positive and negative
interactions is linked to psychosocial adjustment in parent-adolescent and spousal dyads.
Friendships are another important context for understanding synchrony during adolescence
because of their role in regulating emotional responses and shaping socioemotional development.
The present study examined physiological synchrony in adolescent friend dyads within positive
and negative contexts, and associations with psychosocial adjustment. Female friend dyads (N =
85, Mage = 17.92 years) completed three discussions about topics that switched from positive to
negative to positive while their electrodermal activity was continuously recorded. Dyads showed
concurrent synchrony of electrodermal activity, and dyads differed in their degree of synchrony,
in both positive and negative discussions. However, concurrent synchrony did not differ between
positive and negative discussions, and there were no significant associations between concurrent
synchrony and psychosocial adjustment. Potential explanations for these results are discussed in
terms of the voluntary and high-quality nature of adolescent friendships.

Keywords: physiological synchrony, electrodermal activity, friend interactions

20



Introduction

Within close relationships, individuals are colloquially described to be “in sync.” This
refers to a state in which two individuals change together at the same time or in the same way.
During social interactions, dyads show physiological synchrony where both individuals’
physiological systems fluctuate similarly, and their physiological arousal levels increase and
decrease at the same time (DePasquale, 2020). Physiological synchrony within interpersonal
interactions has been demonstrated in parent-child and spousal dyads, and between-dyad
differences in physiological synchrony during positive and negative emotional contexts is
associated with psychosocial outcomes such as internalizing symptoms and relationship quality
(Amole et al., 2017; Coutinho et al., 2019). However, there is a notable research gap on
physiological synchrony in adolescent friendships, which is surprising given the salience of
friends during this developmental period and the significant impact they have on social and
emotional development (Furman & Rose, 2015). The present study aimed to examine whether
adolescent friend dyads demonstrate physiological synchrony, and associations between
physiological synchrony in positive and negative emotional contexts and psychosocial
adjustment.
Physiological Synchrony

Individuals in close relationships (e.g., parent-child, spouses, and friends) can experience
similar emotional fluctuations during interpersonal interactions, in which the components of each
individual’s emotion systems (e.g., physiological arousal) are linked via their temporal dynamics
(Butler, 2011; Lougheed, 2020). One such interpersonal emotion process is physiological
synchrony. Physiological synchrony refers to the degree of temporal correspondence between

two individuals’ physiological systems, usually in response to a task or within a particular
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context (Helm et al., 2018). Physiological synchrony during social interactions has been linked to
psychosocial adjustment. For example, spouses reporting higher marital satisfaction showed
physiological synchrony during a conflict interaction task, whereas asynchrony (defined in the
study as a negative correlation between partners’ physiological arousal) was more common in
dissatisfied couples (Thomsen & Gilbert, 1998). Within parent-adolescent dyads, greater
physiological synchrony during both positive and negative discussion tasks is associated with
fewer internalizing symptoms and less negative emotion for both dyad members (Amole et al.,
2017; Suveg et al., 2019; Woody et al., 2016). Parent-adolescent physiological synchrony also
tends to be positively related to relationship quality, particularly during positive interactions (see
DePasquale, 2020 for a review). Thus, the association between physiological synchrony and
psychosocial adjustment is a consistent finding across different relationship types.

Friendships are another important social context for understanding physiological
synchrony. During adolescence, youth spend an increased amount of time with friends (Simons-
Morton et al., 1999) and influence one another’s emotions (e.g., reinforcing negative emotion,
sharing emotional distress; Rose et al., 2014; Smith & Rose, 2011). Specifically, interactions
with friends help to process emotions and regulate emotional responses to stressful situations,
which in turn impacts social and emotional well-being (Cui et al., 2020). However, the link
between friends at a physiological level during interactions, and how this relates to psychosocial
adjustment, remains relatively unknown. Two notable exceptions have begun to address this gap.
Rankin and colleagues (2018) found that physiological synchrony was positively related to co-
rumination during negative and neutral interaction tasks in adolescent female friend dyads. In
addition, Cook (2020) found that greater physiological synchrony in response to a conflict

interaction task was associated with poorer relationship quality between adolescent friends.
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However, one common limitation of these studies is that they measured physiological synchrony
using within-dyad correlations of one-time measures, whereas synchrony is a dynamic process
that unfolds over time (Davis et al., 2018). Thus, we need to assess synchrony as real-time
trajectories of physiological arousal. To our knowledge, physiological synchrony between
friends has yet to be studied in real-time. Examining the dynamic, unfolding changes in
physiological arousal as they naturally occur throughout an interaction would help us to have a
clearer understanding of the impact of physiological synchrony between friends on adolescents’
well-being.
Role of Emotional Context in Physiological Synchrony

The existing literature also suggests that the association between physiological synchrony
and psychosocial adjustment may depend on emotional context (Coutinho et al., 2019; Levenson
& Gottman, 1983; Woody et al., 2016). For example, Levenson and Gottman (1983) found that
greater physiological synchrony between spouses during a conflict discussion (where they may
feel “locked into” negative conflict) was associated with lower marital satisfaction, but
physiological synchrony during a neutral discussion was not associated with marital satisfaction.
In addition, greater physiological synchrony between romantic partners during a positive
interaction (where they may feel connected and understood) was related to greater empathy
within the relationship, but this association was not found during negative and neutral
interactions (Coutinho et al., 2019). Taken together, it appears that greater physiological
synchrony during a positive emotional context may be linked to better psychosocial adjustment
by escalating positive emotions (e.g., connectedness), whereas greater physiological synchrony
during a negative emotional context may be related to poorer psychosocial adjustment by

escalating negative emotions (e.g., hostility, irritability). The two previous studies on adolescent
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friend dyads (Cook, 2020; Rankin et al., 2018) focused on physiological synchrony within a
negative emotional context. Consistent with research in other relationship types, both studies
found that greater physiological synchrony during a negative interaction was associated with
poorer adjustment (Cook, 2020; Rankin et al., 2018). However, the association between
physiological synchrony within a positive emotional context and psychosocial adjustment among
adolescent friends remains unexplored. For the present study, we were particularly interested in
comparing physiological synchrony between positive and negative emotional contexts.
The Present Study

We examined real-time physiological synchrony of emotional arousal in adolescent
friend dyads within both positive and negative emotional contexts. Specifically, we were
interested in examining concurrent physiological synchrony, which refers to the moment-to-
moment link between dyad members’ physiological responses (Helm et al., 2018). Moreover, we
investigated whether the association between physiological synchrony and psychosocial
adjustment differed between positive and negative emotional contexts. Adolescent female friend
dyads completed a series of three discussions that switched between positive and negative
emotional contexts while their physiological responses were continuously recorded in real-time.
We chose to measure electrodermal activity (EDA) because it is a dynamically responsive
indicator of emotional arousal in both positive and negative emotional contexts (Baker et al.,
2015; Kreibig, 2010). Female dyads were the focus of the present study because female
friendships tend to be characterized by higher levels of self-disclosure, emotional expression, and
support compared to male friendships (Miller-Slough & Dunsmore, 2016), and females are more
likely to rely on interpersonal emotion regulation than males (Ryan et al., 2005). Psychosocial

adjustment was examined in terms of relationship quality and internalizing symptoms (e.g.,
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anxiety, depression) as females show a higher risk for internalizing symptoms in adolescence
compared to other psychosocial adjustment issues (e.g., externalizing symptoms; Graber, 2004).

The first objective of the present study was to examine whether adolescent friend dyads
show concurrent physiological synchrony. We hypothesized that we would find concurrent
synchrony between adolescent friends regardless of emotional context. The second objective was
to investigate whether the degree of concurrent physiological synchrony differed between
positive and negative emotional contexts. Based on previous research on other relationship types
that has revealed greater physiological synchrony in negative versus positive or neutral contexts
(Chaspari et al., 2015; Coutinho et al., 2019; Levenson & Gottman, 1983), we predicted that
friend dyads would show greater concurrent synchrony within a negative emotional context
compared to a positive emotional context. Finally, the third objective was to examine the
associations between concurrent physiological synchrony within positive and negative emotional
contexts and adolescents’ psychosocial adjustment (internalizing symptoms, relationship
quality). We hypothesized that greater concurrent synchrony within a positive emotional context
would be associated with lower internalizing symptoms and higher relationship quality. We also
predicted that greater concurrent synchrony within a negative emotional context would be
associated with higher internalizing symptoms and lower relationship quality.

Method

Participants

The sample consisted of 85 adolescent females (referred to as Targets; M age = 17.86
years, SD = 1.00, range = 16—19 years) recruited from a research database of community
participants (n = 50) and a research pool of first year undergraduate students enrolled in an

introductory psychology course (7 = 35) in southeastern Ontario, Canada. Adolescents were
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asked to bring a close female friend (referred to as Friends; M age = 17.97 years, SD = 1.20,
range = 15.66-21.08 years) to the lab. This sample size provided ~75% power to detect at least a
medium-sized effect in a multilevel analysis framework with the obtained estimated intraclass
correlation (ICC = .36; Kleiman, n.d.). Approximately 30.6% of dyads had been close friends for
less than one year, 22.4% for 1-2 years, 18.8% for 3—4 years, and 28.2% for more than 5 years.
Targets identified their ethnicities as Caucasian (84.6%), Mixed (4.7%), Latin American (3.5%),
South Asian (2.4%), Southeast Asian (2.4%), African American (1.2%), and Unknown (1.2%).
Friends identified their ethnicities as Caucasian (71.7%), Mixed (12.8%), Southeast Asian
(7.1%), South Asian (2.4%), Latin American (2.4%), West Asian (1.2%), African American
(1.2%), and Unknown (1.2%). All participants were compensated with $20 or academic credit.
Procedure

Participants provided written informed consent, and then filled out a series of
questionnaires on a computer in the lab. They also completed a paper questionnaire to indicate
their baseline self-reported feelings, but these data were not examined in the present study. Next,
participants put physiological sensors on their fingertips for recording electrodermal activity
(EDA). Once the sensors were recording, participants completed a series of three 4-minute
discussions about topics that switched from positive to negative to positive: (1) planning a party
with unlimited money (warm-up discussion), (2) conflicts in their views about each other
(negative discussion), and (3) what they like about each other (positive discussion).

The conflicts for the negative discussion were selected using a questionnaire developed
for this study (Me and My Best Friend Questionnaire; MMBFQ); see Appendix A). As part of the
series of questionnaires, participants filled out the MMBFQ and rated how likely they were to

behave according to 46 statements (e.g., “flirt with someone’s boyfriend/girlfriend,” “cheat on a
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test if you thought you could get away with it,” “lie to someone to protect their feelings”) along a
5-point Likert scale (not at all likely = 1, extremely likely = 5). They also completed the same
questions about their friend’s behaviour. The experimenter identified the items with the three
largest discrepancies of at least 2 points between ratings reported for an adolescent by
themselves and by their friend (e.g., self: 4, friend: 2) to be used as personalized discussion
topics (range of average discrepancy of the three discussed topics = 2—4). For example, a dyad
might discuss how one dyad member believes that they are not at all likely to flirt with
someone’s boyfriend/girlfriend, whereas the other dyad member believes that their friend is
extremely likely to do so. Dyads were instructed to discuss the topics in order (starting with the
largest discrepancy first), and to move on to the next topic (with the second largest discrepancy)
if time remained.

Following each discussion, participants completed a paper questionnaire to indicate their
self-reported feelings during the discussion, but these data were not examined in the present
study. Upon completing the discussions, participants removed the sensors, filled out a final
consent form, were debriefed, and received compensation.

Measures
Questionnaires

Internalizing Symptoms. The presence and severity of adolescents’ anxiety symptoms
was assessed using the Beck Anxiety Inventory (BAI; Beck et al., 1988). Participants reported
the degree to which they are bothered by 21 symptoms (e.g., “unable to relax,” “difficulty
breathing”) along a 4-point Likert scale (not at all = 0; severely, I could barely stand it = 3). The
BAI showed excellent internal consistency in this sample for Targets (o = .96) and Friends (o=

95).
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The Social Anxiety Scale for Adolescents, Short Form (SAS-A; Myers et al., 2002) was
used to measure social anxiety symptoms. The SAS-A is a 13-item questionnaire, and
adolescents indicated the extent to which each statement is characteristic of them (e.g., “I'm
afraid that others will not like me”) along a 5-point Likert scale (not at all = 1, all the time = 5).
Internal consistency of the mean across all items was excellent in this sample (Target o =.92;
Friend a = .91).

The presence and severity of adolescents’ depressive symptoms was assessed using the
Beck Depression Inventory, Second Edition (BDI-II; Beck et al., 1996). The BDI-II consists of
21 groups of statements, and adolescents selected one of four statements that reflect how they
have been feeling over the past two weeks (e.g., I do not feel sad = 0, I feel sad much of the time
=1, I am sad all the time = 2, | am so sad or unhappy that I can’t stand it = 3). Two items from
the original questionnaire pertaining to sex and suicidal thoughts were omitted to comply with
the institutional research ethics board. The BDI-II showed excellent internal consistency in this
sample for Targets (o = .90) and Friends (o = .93).

Based on the existing literature, we did not have specific hypotheses for different patterns
of results for anxiety versus depressive symptoms. Our community sample was also not a clinical
one so any differences between anxiety and depressive symptoms cannot be applied
meaningfully to clinical disorders. Moreover, the BAI mean (i.e., mean of all items), SAS-A
mean, and BDI-II mean were significantly correlated in our sample (Targets » = .43—.50, p <
.001; Friends » = .37-.53, p <.001). Given that we were interested in understanding psychosocial
adjustment more broadly (rather than anxiety and depression specifically) and these outcome

variables were coarse indicators of adjustment, we created a composite Internalizing Symptoms
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score for analyses by rescaling the SAS-A mean to be on a similar metric as the other two scores
(Little, 2013) and averaging the three scores together.

Relationship Quality. Adolescents’ contribution to the friendship was measured using
the McGill Friendship Questionnaire — Friend’s Functions (MFQ-FF; Mendelson & Aboud,
1999). The MFQ-FF consists of 30 items, and adolescents rated the frequency with which their
friend fulfills six friendship functions (stimulating companionship, help, intimacy, reliable
alliance, self-validation, emotional security; e.g., “  helps me when I need it”) along a 9-
point Likert scale (never = 0, always = 8). Internal consistency of the mean across all items was
excellent in this sample for Targets (o = .93) and Friends (o = .92).

The McGill Friendship Questionnaire — Respondent’s Affection (MFQ-RA; Mendelson
& Aboud, 1999) was used to assess adolescents’ positive feelings about the friendship.
Adolescents indicated their degree of agreement with 16 statements about feelings for their
friend and friendship satisfaction (e.g., “I prefer  over most people I know”) along a Likert
scale ranging from 1 to 9 (very much disagree to very much agree). The MFQ-RA showed
excellent internal consistency in this sample (Target o = .94; Friend o =.97).

As the MFQ-FF mean (i.e., mean of all items) and MFQ-RA mean both assessed
relationship quality and were significantly correlated (Targets » = .59, p <.001; Friends » = .57, p
<.001), the MFQ-RA mean was rescaled to be on a similar metric as the MFQ-FF mean (Little,
2013) and the two scores were averaged to create a composite Relationship Quality score for
analyses.

Lab Measures
Arousal. During each 4-minute discussion, participants’ EDA was continuously recorded

using Acqknowledge 4.3 (Biopac Systems Inc., 2013). Each participant’s EDA time series was
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then exported into 5 second epochs (total of 48 epochs), and each epoch value was the average
EDA value for the corresponding 5 seconds. An epoch length of 5 seconds was selected because
latencies for electrodermal responses can range up to 5 seconds (Boucsein, 2012).

The EDA data were prepared for estimation of concurrent synchrony according to the
procedures outlined by Helm and colleagues (2018). First, a linear trend was fit to each
participant’s EDA time series and the residuals were saved (Helm et al., 2018). This process
removes any common trend between dyad members (e.g., increases in EDA due to
environmental changes in the room) which may confound measures of concurrent synchrony
(Helm et al., 2018). Second, our sample consisted of indistinguishable dyads (i.e., dyads whose
members cannot be separated into two categorically different groups, like mothers and children),
and we could not assume a causal direction of influence (e.g., that Target’s physiological
response caused Friend’s physiological response, but not vice versa). Therefore, a non-
directional approach was taken, and the residuals were standardized within individuals (Helm et
al., 2018). This step equates intraindividual variances across all individuals, and ensures that
both modeling approaches (i.e., Target EDA predicting Friend EDA, and Friend EDA predicting
Target EDA) produce identical estimates of concurrent synchrony (Helm et al., 2018). Each
participant’s detrended, standardized EDA time series during the positive and negative
discussions were used in analyses.

Data Analyses

Descriptive and correlational analyses were first conducted for all study variables using
SPSS 26 (IBM Corp, 2019). We then conducted a series of multilevel models using Mplus 8.3
(Muthén & Muthén, 2019). For each model, Concurrent Synchrony was estimated by the

regression of Target EDA (outcome variable) on Friend EDA (predictor variable) over time at

30



Level 1. To test our research question regarding the difference in concurrent physiological
synchrony between positive and negative emotional contexts, we conducted a multilevel model
to examine the slope of Concurrent Synchrony over time at Level 1 predicted by Discussion (-1
= negative discussion, 1 = positive discussion) at Level 2. The model equations were as follows:

Level 1: Arousalr = Bgnen (Arousalr) + e

Level 2: Bsynen = 8 (Discussion) + p

To test our research question about the associations between concurrent physiological
synchrony within positive and negative emotional contexts and psychosocial adjustment, we
conducted four multilevel models. For the first two models pertaining to the positive discussion,
we examined the slope of Concurrent Synchrony over time during the positive discussion at
Level 1 predicted by the interaction between Targets’ and Friends’ psychosocial adjustment
(Internalizing Symptoms, Relationship Quality) and the main effects at Level 2. The model
equations were as follows:

Level 1: Arousalzpos = Bsynch (Arousalrpes) + €pos

Level 2: Bgyner = Or (Internalizing Symptomsr) + o (Internalizing Symptomsr) + dr+

(Internalizing Symptomsr * Internalizing Symptomsr) +

For the last two models pertaining to the negative discussion, the same multilevel models
were used except that the EDA data from the negative discussion was substituted for the EDA
data from the positive discussion.

Results

Descriptive Statistics

As presented in Table 1, Target- and Friend-rated Relationship Quality were positively

associated with each other. Within both Targets and Friends, each person’s average EDA during
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the negative discussion (Discussion 2) was positively related to their average EDA during the

positive discussion (Discussion 3).

Table 1

Means, Standard Deviations, and Correlations of Target and Friend Psychosocial Adjustment
and Arousal

M (SD) Target Friend
1 2 3 4 5 6 7 8

Target

1. Internalizing Symptoms 1.15(51)  --  -.05 -.08 -.07 14 -19 .07 .07

2. Relationship Quality 7.34 (.55) - -01 -.02 -04 36 -03 -02

3. Negative Discussion EDA  5.37 (1.68) -- 99 18 -.06 -.09 -.08

4. Positive Discussion EDA  5.43 (1.80) - A8 -.08 -.10 -.09
Friend

5. Internalizing Symptoms 1.14 (.52) - =15 -14 -13

6. Relationship Quality 7.36 (.56) - 15 17

7. Negative Discussion EDA  6.61 (2.17) - .99

8. Positive Discussion EDA  6.80 (2.32) -

Note. EDA = electrodermal activity. Correlations in bold are significant with at least p <.05.

Concurrent Synchrony Between Adolescent Friends

Consistent with predictions, the Concurrent Synchrony slope was positive and significant
during both discussions (see Table 2 and Table 3), meaning that dyad members showed a
common fluctuation in their EDA on average (e.g., an increase in one dyad member’s EDA co-
occurred with an increase in the other dyad member’s EDA) regardless of emotional context. In
addition, the variance of the Concurrent Synchrony slope at Level-2 was significant for the
positive (¢ = .08, p <.001) and negative (> = .06, p < .001) discussions, indicating that dyads

differed in their degree of concurrent synchrony within both contexts.
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Concurrent Synchrony Between Positive and Negative Contexts

Contrary to expectations, Discussion did not significantly predict differences in
Concurrent Synchrony slopes (B =-.001, SE = .02, p > .05, 95% CI [-.05, .05]). Thus, there was
no significant difference in concurrent synchrony between positive and negative emotional
contexts.
Concurrent Synchrony and Psychosocial Adjustment within Positive and Negative
Contexts

The results of the multilevel models for the positive discussion are shown in Table 2.
Contrary to expectations, Internalizing Symptoms and Relationship Quality did not significantly
predict differences in Concurrent Synchrony slopes between dyads during the positive
discussion. Thus, although dyads varied in their synchrony, none of our expected predictors

could explain that variability.
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Table 2

Fixed Effect Estimates from Multilevel Models Examining Concurrent Synchrony within a
Positive Context and Psychosocial Adjustment

Concurrent Synchrony within a Positive Context

Estimate (SE) p 95% CI

Slope (Target EDA on Friend EDA) 23 (.04) <.001 [.16, .30]
Internalizing Symptoms (predicting Slope)

Target .04 (.07) .61 [-.10,.17]

Friend .03 (.07) .68 [-.11,.16]

Target x Friend 24 (.114) .08 [-.03, .51]
Relationship Quality (predicting Slope)

Target -.03 (.07) .66 [-.17,.11]

Friend .05 (.07) 51 [-.09, .18]

Target x Friend -.02 (.10) .80 [-.21, .16]

Note. SE = standard error, CI = confidence interval, EDA = electrodermal activity. Significant
results at p < .05 are indicated in bold font.

The results of the multilevel models for the negative discussion are presented in Table 3.
Contrary to predictions, there were no significant associations between dyads’ psychosocial
adjustment (Internalizing Symptoms and Relationship Quality) and differences in Concurrent

Synchrony slopes within a negative emotional context.
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Table 3

Fixed Effect Estimates from Multilevel Models Examining Concurrent Synchrony within a
Negative Context and Psychosocial Adjustment

Concurrent Synchrony within a Negative Context

Estimate (SE) p 95% CI

Slope (Target EDA on Friend EDA) 23 (.03) <.001 [.17, .30]
Internalizing Symptoms (predicting Slope)

Target .09 (.006) 13 [-.03, .21]

Friend -.05 (.006) 46 [-.17,.08]

Target x Friend 19 (113) 13 [-.06, .44]
Relationship Quality (predicting Slope)

Target -.06 (.07) 35 [-.19,.07]

Friend .05 (.006) A48 [-.08, .17]

Target x Friend -.004 (.09) .97 [-.18, .17]

Note. SE = standard error, CI = confidence interval, EDA = electrodermal activity. Significant
results at p < .05 are indicated in bold font.

Discussion

Physiological synchrony during interpersonal interactions has been linked to
psychosocial adjustment in parent-child and spousal relationships (Amole et al., 2017; Thomsen
& Gilbert, 1998), but far less is known about this association within adolescent friendships.
Moreover, there is evidence to suggest that associations between physiological synchrony and
psychosocial adjustment may differ based on emotional context (Coutinho et al., 2019; Levenson
& Gottman, 1983). The present study examined concurrent physiological synchrony of EDA
within positive and negative emotional contexts, and associations with psychosocial adjustment

in adolescent friend dyads. Each of our findings are discussed in turn.
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Concurrent Synchrony in Friend Dyads

We found that friend dyads showed concurrent synchrony, and dyads differed in their
degree of concurrent synchrony, in both positive and negative emotional contexts. This is the
first study that has examined moment-to-moment changes in physiological arousal in adolescent
friend dyads across different emotional contexts (not just during conflict). Our findings are in
line with research demonstrating concurrent synchrony during interpersonal interactions in other
relationship types, including parents and children (Han et al., 2019; Li et al., 2020; Woltering et
al., 2015; Woody et al., 2016) and romantic partners (Chaspari et al., 2015; Coutinho et al., 2019;
Levenson & Gottman, 1983; Thomsen & Gilbert, 1998). In addition, the current results add to
the growing literature on physiological synchrony in adolescent friendships and provide further
evidence that adolescent friends show links between their physiological responses. Additional
research is needed, however, to determine whether adolescent friends are more similar to one
another physiologically compared to randomly paired adolescents. There is the potential that
adolescent friends may influence each other’s physiological responses, in addition to their
influence in multiple other areas such as academic beliefs (Altermatt & Pomerantz, 2003),
psychosocial adjustment (e.g., externalizing behaviours, internalizing symptoms; Prinstein, 2007;
Reitz et al., 2006), and emotional responses (Smith & Rose, 2011).
Concurrent Synchrony and Emotional Context

Contrary to expectations, the degree of concurrent synchrony did not differ between
positive and negative emotional contexts. That is, concurrent synchrony varied between different
friend dyads (as discussed above) but not between different emotional contexts within dyads.
This suggests that dyads who showed higher or lower levels of concurrent synchrony during the

negative discussion continued to show the same level of synchrony during the positive
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discussion that followed. This finding may be explained, in part, by typical characteristics of
adolescent friendships. Friendships are voluntary relationships, and as such friend dyads may not
have fully engaged emotionally in the discussions (particularly during the negative discussion)
and avoided conflict for fear of relationship dissolution (Ha et al., 2019). Indeed, research has
shown that close friends tend to express the least negative emotion during conflict compared to
other relationship types (Laursen, 1993). As a result, the negative discussion may have been
more emotionally “neutral” rather than negative. Concurrent synchrony may not differ
significantly between positive and neutral emotional contexts as they might be more similar in
terms of emotional intensity and expressed negative emotion compared to negative emotional
contexts.
Concurrent Synchrony and Psychosocial Adjustment

It was also unexpected that internalizing symptoms and relationship quality were not
associated with between-dyad differences in concurrent synchrony within positive and negative
emotional contexts. One potential explanation for the lack of associations is that our sample of
adolescent friend dyads reported very high average relationship quality scores with low
variability (M = 7.34, SD = .55, maximum = 8). For comparison, the sample of adolescent friend
dyads used in the study conducted by Cook (2020) reported lower average relationship quality
scores with higher variability (M = 3.82, SD = .50, maximum = 5) and found that poorer
relationship quality was associated with greater synchrony in response to conflict. It is possible
that the average relationship quality scores reported in our sample led to a ceiling effect, which
may have limited our ability to replicate this finding or to uncover other significant associations.
Future studies should recruit samples in such a way to maximize variability in relationship

quality or include other predictors relevant to relationship quality that would naturally show
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more variability (e.g., amount of time spent together). Moreover, as discussed above, the
negative discussion may have been more similar to a neutral discussion, which may have also
made associations difficult to find. Previous research did not find an association between
physiological synchrony and psychosocial adjustment during a neutral discussion (Levenson &
Gottman, 1983).
Limitations and Future Directions

Some limitations of the present study should be considered in interpreting the findings.
First, physiological synchrony was assessed using a single indicator of emotional arousal (i.e.,
EDA) reflecting one physiological system (i.e., sympathetic nervous system). However, it has
been argued that the relation between physiological synchrony and psychosocial adjustment may
vary across different physiological measures and systems (Danyluck & Page-Gould, 2019; Davis
et al., 2018; DePasquale, 2020; Palumbo et al., 2017). For example, in parent-child dyads,
parasympathetic synchrony during low arousal interactions tends to be associated with better
interaction quality and improved psychosocial adjustment, except for dyads reporting chronic
stress or trauma (DePasquale, 2020). Adrenocortical synchrony in parent-child dyads shows a
different pattern of results, where synchrony across multiple types of tasks is generally positively
related to parental sensitivity and child adjustment (DePasquale, 2020). It will be important for
future research to examine multiple indicators of emotional arousal associated with various
physiological systems to better understand how and when concurrent synchrony may be adaptive
versus maladaptive. Second, there was no control group of randomly paired individuals (e.g.,
strangers) in the present study, which precludes any conclusions about the relative level of
concurrent synchrony between friends compared to other dyad types. Future studies should

consider including a control group to elucidate whether friends may show more, less, or
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equivalent levels of concurrent synchrony compared to strangers discussing positive and
negative topics. Finally, our sample consisted of predominantly Caucasian females in late
adolescence, so the results cannot be generalized to more diverse samples, males, or other age
groups. It is likely that different patterns of findings may emerge for males given that sex has
been found to be an important covariate in previous research on parent-child synchrony (Ruttle et
al., 2011; Saxbe et al., 2014), and for younger adolescents given that the stability and quality of
friendships generally increases across development (Poulin & Chan, 2010; Way & Greene,
2006). An important future direction is to examine the role of sex, age, and culture to better
understand the associations between concurrent synchrony and psychosocial adjustment.
Longitudinal studies may be particularly beneficial for investigating within-dyad changes, or
stability, in concurrent synchrony across development.
Conclusion

Friendships play a crucial role in shaping adolescents’ beliefs, behaviours, and emotional
responses. The results of the present study suggest that adolescent friend dyads synchronize their
moment-to-moment changes in physiological arousal during both positive and negative
interpersonal interactions. In addition, some friend dyads are more physiologically “in sync”
during these interactions compared to others. Given the link between how adolescents manage or
co-regulate physiological arousal and behavioural and physical health problems, identifying the
contexts in which physiological synchrony may be adaptive versus maladaptive may be a step
towards supporting adolescent well-being. Our findings contribute to the growing literature

surrounding physiological synchrony in adolescent friendships.
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Chapter 3: Socioemotional Flexibility in Adolescent Friend Dyads:

Associations with Internalizing Symptoms and Relationship Quality
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Abstract
Socioemotional flexibility is the ability of a dyad to adjust emotions according to contextual
demands during interactions, and it is linked to better psychosocial adjustment in parent-
adolescent dyads. However, friendships are another critical context for understanding flexibility
because of their impact on adolescents’ socioemotional development. The present study
examined flexibility in adolescent friend dyads at two time scales: within one emotion context
(dynamic flexibility), and between multiple emotion contexts (reactive flexibility). Female friend
dyads completed three discussions about topics that switched from positive to negative to
positive. Lower reactive flexibility across discussions was associated with mutually elevated
internalizing symptoms, and dyads’ overall level of flexibility was positively related to
relationship quality. Compared to parent-adolescent flexibility, friend flexibility showed fewer
significant associations with psychosocial adjustment.

Keywords: flexibility, psychosocial adjustment, friend interactions
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Introduction

Adolescence is a critical developmental period marked by increases in emotional
intensity and lability, particularly among females (Dahl, 2001; Rose, 2002). How adolescents
manage the ups and downs of emotional experiences as they unfold in real time is associated
with their psychosocial adjustment (e.g., Hollenstein & Lewis, 2006). Within parent-adolescent
relationships, socioemotional flexibility, or the ability of a dyad to adjust emotions according to
situational demands (Hollenstein et al., 2013), during interpersonal interactions is linked to both
adolescent and parent psychosocial adjustment (e.g., van der Giessen et al., 2015). However,
adolescents spend greater amounts of time with friends than with their families (Simons-Morton
et al., 1999), and friendships have a significant impact on social and emotional development
(Furman & Rose, 2015). Yet comparatively less is known about how emotion dynamics and
regulation within friend interactions relate to psychosocial adjustment. Thus, the present study
aimed to be the first to examine socioemotional flexibility in adolescent friendships and
associations with psychosocial adjustment.
Socioemotional Flexibility

Interpersonal interactions within close relationships (e.g., parents, friends) during
adolescence are characterized by a range of positive and negative emotional contexts (e.g.,
sharing an inside joke or having a disagreement). The ways in which dyads respond to shifting
contextual demands during interactions is related to their ability to regulate emotions
(Hollenstein, 2015). Socioemotional flexibility is conceptualized as a form of effective emotion
regulation in which dyads are able to express a range of emotional states and adjust to changing
emotional circumstances (Hollenstein et al., 2013). In contrast, socioemotional rigidity (i.e., low

flexibility) is the tendency of a dyad to remain stuck in emotional states regardless of context,
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and is conceptualized as an emotion regulation difficulty in which dyads are not able to modify
emotions according to situational demands (Hollenstein et al., 2013).

According to the Flex3 model of flexibility, flexibility occurs at different time scales
(Hollenstein et al., 2013). At the micro level, dynamic flexibility refers to moment-to-moment
changes in emotional states within one emotion context (e.g., within a conflict discussion;
Hollenstein et al., 2013). Research on parent-adolescent flexibility has focused primarily on
conflict interactions because they elicit a broad range of emotions (e.g., van der Giessen et al.,
2013). At the meso level, reactive flexibility refers to adjusting one’s emotional pattern between
emotion contexts (e.g., a change in discussion topics from positive to negative; Hollenstein et al.,
2013). Flexibility has been shown to differ within and across interaction contexts, with less
flexibility in negative contexts and more flexibility in positive contexts (Hollenstein & Lewis,
2006). At the macro level, trait flexibility refers to longitudinal changes in flexibility across
months or years (Hollenstein et al., 2013). The present study focused on flexibility at the two
shorter time scales: dynamic and reactive flexibility.

Flexibility and Psychosocial Adjustment

There is a growing body of evidence that suggests that socioemotional flexibility is an
indicator of better psychosocial adjustment in adolescence, whereas its counterpart, rigidity, has
been consistently linked to poorer outcomes (Granic et al., 2007; Hollenstein & Lewis, 2006;
Lougheed & Hollenstein, 2016; Lunkenheimer et al., 2011; Mancini & Luebbe, 2016; van der
Giessen & Bogels, 2018; van der Giessen et al., 2015; van der Giessen et al., 2013). For
example, higher dynamic flexibility in mother-daughter interactions is related to lower maternal
internalizing symptoms and higher relationship quality (Lougheed & Hollenstein, 2016). Low

dynamic flexibility (i.e., rigidity) in mother-adolescent conflict interactions was associated with
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mothers’ and adolescents’ internalizing symptoms five years later (van der Giessen et al., 2015).
Regarding reactive flexibility, Hollenstein and Lewis (2006) found that mother-adolescent dyads
who experienced higher levels of stress showed lower reactive flexibility (i.e., greater reactive
rigidity) across three discussion tasks with an A-B-A design (i.e., positive discussion, conflict
discussion, positive discussion) than dyads who experienced lower stress. Moderate levels of
reactive flexibility across positive and negative mother-daughter interactions was related to
lower maternal depressive symptoms and higher relationship quality; low levels of flexibility
was associated with negative psychosocial outcomes and high levels of flexibility was unrelated
to psychosocial adjustment (Lougheed & Hollenstein, 2016). Thus, in line with findings of
socioemotional flexibility at younger ages (Hollenstein et al., 2004; Lunkenheimer et al., 2013),
the connection between parent-child flexibility and psychosocial adjustment is a consistent
finding.

To date, flexibility has been studied between parents and adolescents. However,
friendships are another critical context for understanding flexibility. Friends are a primary
determinant of social and emotional adjustment in adolescence, and they have been linked to a
variety of emotional and behavioural outcomes (Furman & Rose, 2015). For example, friendship
quality or peer support is positively associated with the use of effective emotion regulation
strategies and negatively related to ineffective strategies (e.g., Glick & Rose, 2011; Legerski et
al., 2015; Wang & Hawk, 2019). Friends’ supportive emotion socialization behaviours are linked
to better emotion coping and less dysregulation, whereas friends’ unsupportive emotion
socialization behaviours are associated with internalizing and externalizing problems, especially
for females (e.g., Borowski et al., 2018; Klimes-Dougan et al., 2014; Parr et al., 2016). With

respect to flexibility, the ways in which adolescents adjust emotions according to situational
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demands during dyadic friend interactions may be important for their psychosocial adjustment as
well, but this has yet to be tested. For the present study, we were particularly interested in how
flexibility was related to both friends’ psychosocial adjustment.
The Present Study

The present study extended previous research by examining both dynamic and reactive
flexibility in friendships, rather than parent-child relationships, and associations with
psychosocial adjustment. We assessed dynamic and reactive flexibility by varying the emotional
context of friend interactions to elicit positive and negative emotions. Adolescent female friend
dyads participated in a series of three discussions with an A-B-A design, first discussing a
positive topic, then a conflict topic specific to friends, and then another positive topic. Female
dyads were the focus of the present exploration because female friendships tend to be
characterized by higher levels of self-disclosure, emotional expression, and support compared to
male friendships (Miller-Slough & Dunsmore, 2016), and females are more likely to rely on
interpersonal emotion regulation than males (Ryan et al., 2005). In addition, youth in late
adolescence were of particular interest because their friendships tend to be perceived as higher
quality and have greater longevity compared to youth in early and middle adolescence (Way &
Greene, 2006). Psychosocial adjustment was examined in terms of relationship quality and
internalizing symptoms (e.g., anxiety, depression) as females show a higher risk for internalizing
symptoms in adolescence compared to other psychosocial adjustment issues (e.g., externalizing
symptoms; Graber, 2004).

The first objective of the present study was to examine the association between overall
levels of flexibility and adolescents’ psychosocial adjustment (internalizing symptoms,

relationship quality). We sought to understand how the interaction between dyad members’
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psychosocial adjustment (i.e., the combination of both members’ adjustment) was related to
overall levels of flexibility, beyond the impact of each member’s adjustment individually.
Specifically, we predicted that well-adjusted dyads (i.e., both friends reporting low internalizing
symptoms or high relationship quality) would show higher overall levels of flexibility for all
discussions compared to less well-adjusted dyads (i.e., one friend reporting better adjustment and
one friend reporting poorer adjustment, or both friends reporting poor adjustment). The second
objective was to investigate associations between dynamic flexibility during conflict and
psychosocial adjustment. We chose to examine dynamic flexibility during the conflict discussion
(rather than the positive discussions) because they elicit a broad range of both positive and
negative emotions, and to facilitate comparisons with the existing parent-adolescent flexibility
literature which has primarily focused on conflict interactions (e.g., van der Giessen et al., 2013).
We predicted that well-adjusted dyads would show higher dynamic flexibility during the conflict
discussion than their less well-adjusted counterparts. Finally, the third objective was to examine
the association between reactive flexibility across positive and negative contexts and
psychosocial adjustment. We hypothesized that well-adjusted dyads would show higher reactive
flexibility across contexts—greater changes in flexibility across discussions—compared to less
well-adjusted dyads.
Method

Participants

The current study used an extant sample of adolescent female friend dyads (see Chapter
2). Eighty-five adolescent females (referred to as Targets) between the ages of 16—19 (M age =
17.86 years, SD = 1.00) were recruited from a research database of community participants (n =

50) and a research pool of undergraduate students enrolled in an introductory psychology course
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(n = 35) in southeastern Ontario, Canada. Adolescents were asked to bring a close female friend
(referred to as Friends; M age = 17.97 years, SD = 1.20, range = 15.66—21.08 years) to the lab.
This sample size provided ~80% power to detect at least a medium-sized effect in a multilevel
analysis framework with the obtained estimated intraclass correlation (ICC = .01; Kleiman, n.d.).
Approximately 30.6% of dyads had been close friends for less than one year, 22.4% for 1-2
years, 18.8% for 3—4 years, and 28.2% for more than 5 years. Targets identified their ethnicities
as Caucasian (84.6%), Mixed (4.7%), Latin American (3.5%), South Asian (2.4%), Southeast
Asian (2.4%), African American (1.2%), and Unknown (1.2%). Friends identified their
ethnicities as Caucasian (71.7%), Mixed (12.8%), Southeast Asian (7.1%), South Asian (2.4%),
Latin American (2.4%), West Asian (1.2%), African American (1.2%), and Unknown (1.2%).
All participants were compensated with $20 or academic credit.
Procedure

After participants provided written informed consent to participate, they filled out a series
of questionnaires on a computer and then a paper questionnaire to indicate their baseline self-
reported feelings. Physiological sensors were applied to participants, but these data were not
examined in the present study. Next, participants completed a series of three 4-minute
discussions about topics that switched from positive to negative to positive: (1) planning a party
with unlimited money (Discussion 1; D1), (2) conflicts in their views about each other
(Discussion 2; D2), and (3) what they like about each other (Discussion 3; D3). The conflicts for
the negative discussion were selected using a questionnaire developed for this study (Me and My
Best Friend Questionnaire; MMBFQ; see Appendix A). As part of the series of questionnaires,
participants filled out the MMBFQ and rated how likely they were to behave according to 46

statements (e.g., “flirt with someone’s boyfriend/girlfriend,” “cheat on a test if you thought you
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could get away with it,” “lie to someone to protect their feelings™) along a 5-point Likert scale
(not at all likely = 1, extremely likely = 5). They also completed the same questions about their
friend’s behaviour. The experimenter identified the items with the three largest discrepancies of
at least 2 points between ratings reported for an adolescent by themselves and by their friend
(e.g., self: 4, friend: 2) to be used as personalized discussion topics (range of average
discrepancy of the three discussed topics = 2—4). For example, a dyad might discuss how one
dyad member believes that they are not at all likely to flirt with someone’s boyfriend/girlfriend,
whereas the other dyad member believes that their friend is extremely likely to do so. Dyads
were instructed to discuss the topics in order (starting with the largest discrepancy first), and to
move on to the next topic (with the second largest discrepancy) if time remained.

Following each discussion, participants completed a paper questionnaire to indicate their
self-reported feelings during the discussion. The discussions were video recorded using obscured
cameras in the observation room. Upon completing the discussions, participants filled out a final
consent form, were debriefed, and received compensation.

Measures
Questionnaires

Internalizing Symptoms. The Beck Anxiety Inventory (BAIL; Beck et al., 1988) was
used to assess the presence and severity of adolescents’ anxiety symptoms. Participants reported
the degree to which they are bothered by 21 symptoms (e.g., “unable to relax,” “difficulty
breathing”) along a 4-point Likert scale (not at all = 0; severely, I could barely stand it = 3). The
BAI showed excellent internal consistency in this sample for Targets (o = .96) and Friends (o =

95).
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The Social Anxiety Scale for Adolescents, Short Form (SAS-A; Myers et al., 2002) was
used to measure social anxiety symptoms. The SAS-A is a 13-item questionnaire, and
adolescents indicated the extent to which each statement is characteristic of them (e.g., “I'm
afraid that others will not like me”) along a 5-point Likert scale (not at all = 1, all the time = 5).
Internal consistency of the mean across all items was excellent in this sample (Target a = .92;
Friend a = .91).

The presence and severity of adolescents’ depressive symptoms was assessed using the
Beck Depression Inventory, Second Edition (BDI-II; Beck et al., 1996). The BDI-II consists of
21 groups of statements, and adolescents selected one of four statements that reflect how they
have been feeling over the past two weeks (e.g., I do not feel sad = 0, I feel sad much of the time
=1, I am sad all the time = 2, | am so sad or unhappy that I can’t stand it = 3). Two items from
the original questionnaire pertaining to sex and suicidal thoughts were omitted to comply with
the institutional research ethics board. The BDI-II showed excellent internal consistency in this
sample for Targets (o = .90) and Friends (a0 = .93).

As inflexibility (i.e., rigidity) is conceptualized as a trans-diagnostic factor underlying
internalizing symptoms generally (Coifman & Summers, 2019), we were more interested in the
effects of flexibility on anxiety and depressive symptoms combined rather than individually. Our
sample was also not a clinical one so any differences between anxiety and depressive symptoms
cannot be applied meaningfully to clinical disorders. Moreover, the BAI mean (i.e., mean of all
items), SAS-A mean, and BDI-II mean were significantly correlated in our sample (Targets » =
43-.50, p <.001; Friends = .37-.53, p <.001). As a result, we created a composite
Internalizing Symptoms score for analyses by rescaling the SAS-A mean to be on a similar

metric as the other two scores (Little, 2013) and averaging the three scores together.
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Relationship Quality. Adolescents’ contribution to the friendship was measured using
the McGill Friendship Questionnaire — Friend’s Functions (MFQ-FF; Mendelson & Aboud,
1999). The MFQ-FF consists of 30 items, and adolescents rated the frequency with which their
friend fulfills six friendship functions (stimulating companionship, help, intimacy, reliable
alliance, self-validation, emotional security; e.g., “  helps me when I need it”) along a 9-
point Likert scale (never = 0, always = 8). Internal consistency of the mean across all items was
excellent in this sample for Targets (o = .93) and Friends (a0 = .92).

Adolescents’ positive feelings about the friendship was assessed using the McGill
Friendship Questionnaire — Respondent’s Affection (MFQ-RA; Mendelson & Aboud, 1999).
Adolescents indicated their degree of agreement with 16 statements about feelings for their
friend and friendship satisfaction (e.g., “I prefer  over most people I know”) along a Likert
scale ranging from 1 to 9 (very much disagree to very much agree). The MFQ-RA showed
excellent internal consistency in this sample (Target a = .94; Friend a = .97).

As the MFQ-FF mean (i.e., mean of all items) and MFQ-RA mean both assessed
relationship quality and were significantly correlated (Targets » = .59, p <.001; Friends » = .57, p
<.001), the MFQ-RA mean was rescaled to be on a similar metric as the MFQ-FF mean (Little,
2013) and the two scores were averaged to create a composite Relationship Quality score for
analyses.

Lab Measures

Self-Reported Emotions. Self-reported emotions at baseline and during the discussions
were measured using a modified version of the Positive and Negative Affect Schedule (PANAS;
Watson et al., 1988). In the present study, the PANAS consisted of 5 positive emotion items

(happy, excited, valued, proud, and grateful) and 5 negative emotion items (guilty, irritated,
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worried, nervous, and frustrated). Adolescents indicated the extent to which they felt each
emotion at baseline or during each discussion along a 5-point Likert scale (not at all = 1,
extremely = 5). The mean of all positive items showed good internal consistency in this sample
at baseline and each discussion (Target o = .73-.85; Friend o = .84-.91). Internal consistency of
the mean of all negative items ranged from o = .68—.71 for Targets and o = .66—.79 for Friends,
with the exception of D3 as very few negative emotions were reported during this discussion (o
=.58-.59). Since this variable was not essential for the main analyses and was only intended for
conducting manipulation checks, it was included in the manipulation check analyses but should
be interpreted with caution. Positive Emotion and Negative Emotion used in manipulation check
analyses was the mean of all positive and negative items, respectively.

Flexibility. For each videotaped discussion, adolescents’ expressed emotions were coded
in real-time using the 5-code version of the Specific Affect Code (SPAFF; Gottman et al., 1996)
adapted for this study (SPAFF5). SPAFFS5 codes categorize moment-to-moment occurrences of
emotional tone, based on observed facial expressions, body language, and verbal characteristics.
The five mutually exclusive SPAFF5 codes were created by combining the original codes into
the following categories: (1) externalizing negative emotions (e.g., anger, contempt), (2)
internalizing negative emotions (e.g., sadness, fear), (3) neutral, (4) low positive emotions
(marked by attentiveness and affirmation; e.g., active listening, interest and curiosity, validation),
and (5) high positive emotions (marked by happiness and enjoyment; e.g., laughter and smiling,
warmth, compliments). Coding was completed by a team of four trained undergraduate research
assistants using The Observer XT software (Version 11.5.718; Noldus Information Technology,
2013). The onset and offset times for all codes were applied to Targets and Friends, continuously

in real time. The inter-rater reliability of the coders was good, with an average percent agreement
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for frequency-sequence based analyses of 78%, Kappa = .72, and an average duration-sequence-
based agreement of 97%.

Flexibility measures were derived from the SPAFFS5 data using GridWare 1.1 (Lamey et
al., 2004). Using this software, trajectories of dyadic emotions during the discussions were
plotted on a 5 x 5 grid with Target’s expressed emotions on the x-axis and Friend’s expressed
emotions on the y-axis (Figure 1). Two measures of dynamic flexibility were calculated from the
grids, each representing a primary aspect of flexibility (Hollenstein et al., 2013). Dispersion
reflects the range of emotional states expressed by a dyad, and was measured by the sum of the
squared proportional duration across all cells in the grid, adjusted by the total number of cells.
This value was then inverted so that the values ranged from 0 (i.e., no dispersion because all
emotional expression occurred in one cell) to 1 (i.e., maximum dispersion because emotional
expression was equally distributed across the grid). Transitions reflect the degree to which dyads
shift in and out of emotional states, and it was measured by the number of changes between cells
on the grid (e.g., shifting from the Target-Neutral, Friend-Neutral cell to the Target-Neutral,
Friend-Low Positive cell counts as one Transition). For both Dispersion and Transitions, higher
values indicated greater flexibility (see Figure 1). Reactive flexibility reflects the change in
dyads’ flexibility between the three discussions. As flexibility tends to be higher in positive
contexts and lower in negative contexts (Hollenstein & Lewis, 2006), and the order of the
discussions was positive-negative-positive, reactive flexibility was measured as the quadratic

slope of Dispersion and Transitions across D1, D2, and D3 (i.e., a “V-shaped” slope).

59



Figure 1

Two Plots (derived from Gridware 1.1; Lamey et al., 2004) Showing Trajectories of Friends’ and Targets’ Expressed Emotions
During the Conflict Discussion

Low Flexibility High Flexibility
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Lo Pos
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Friend

Ext Neg Int Neg Neutral
Friend

Ext Neg Int Neg Neutral
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Note. The size of each plot point reflects duration of that particular dyadic event. Two different dyads are depicted, one showing low
flexibility (i.e., limited dispersion, few transitions) and the other showing high flexibility (i.e., wide dispersion, many transitions).
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Data Analyses

First, descriptive and correlational analyses were conducted for all study variables using
SPSS 25 (IBM, 2017), including testing for differences in Dispersion and Transitions as a
function of length of time as close friends, recruitment method, and age. Manipulation check
analyses were also performed to examine the validity of the discussion task. To test our first
research question about overall levels of flexibility and psychosocial adjustment, we conducted
four multilevel models using Mplus 8.3 (Muthén & Muthén, 2019) to examine overall levels of
flexibility (i.e., the average number of Dispersion and Transitions for all discussions) at Level-1
with the interaction between Targets’ and Friends’ psychosocial adjustment (Internalizing
Symptoms, Relationship Quality) and the main effects at Level-2.

To test our second research question pertaining to dynamic flexibility during conflict and
psychosocial adjustment, we conducted four multiple regressions for the conflict discussion
(D2). For each model, dynamic flexibility (Dispersion, Transitions) within the conflict discussion
was included as the dependent variable; and the interaction between Targets’ and Friends’
psychosocial adjustment (Internalizing Symptoms, Relationship Quality) as well as the main
effects were entered as predictors.

Finally, to test our third research question regarding reactive flexibility and psychosocial
adjustment, we first conducted two multilevel null models to examine reactive flexibility (i.e.,
the quadratic slope of Dispersion and Transitions across the Discussion Task) at Level-1 with no
predictors at Level-2. The model equations were as follows:

Level 1:

Dispersionz = Bz (Discussion Task;) + e

Dispersiong = Bo (Discussion Taskp) + e
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Next, the same multilevel models were conducted with predictors added at Level-2: the
interaction between Targets’ and Friends’ psychosocial adjustment (Internalizing Symptoms,
Relationship Quality) and the main effects. Separate models were run for each flexibility variable
and psychosocial adjustment variable for a total of 4 models. The model equations were as
follows:

Level 1:

Dispersionz = Bz (Discussion Task;) + e
Dispersiong = o (Discussion Taskp) + e
Level 2:
Bz = dr(Internalizing Symptomsr) + 6r (Internalizing Symptomsr) + 7+
(Internalizing Symptomsr * Internalizing Symptomsr)+
Bo= dr(Internalizing Symptomsr) + 6 (Internalizing Symptomsr) + 37+
(Internalizing Symptomsr * Internalizing Symptomsz)+ p
Results
Descriptive Statistics

As presented in Table 4, Target- and Friend-rated Relationship Quality were positively
associated with each other. Friend-rated Relationship Quality was positively related to
Transitions in the positive discussions (D1 and D3). Dispersion and Transitions in D1-D3 did
not differ significantly by length of time as close friends or recruitment method (research
database or research pool). Friend age was positively associated with Dispersion in D2 (= .22, p

=.045), but otherwise age was not significantly related to Dispersion or Transitions.
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Table 4

Means, Standard Deviations, and Correlations of Target and Friend Psychosocial Adjustment,
Dispersion, and Transitions

M (SD) Target Friend
1 2 3 4
Target
1. Internalizing Symptoms 1.15 (.51) --
2. Relationship Quality 7.34 (.55) -.05 --
Friend

3. Internalizing Symptoms 1.14 (.52) .14 -.04 --

4. Relationship Quality 7.36 (.56) -.19 36 -.15 --
Discussion 1 Dispersion .68 (.10) -.08 .08 -.09 .09
Discussion 2 Dispersion 58 (.14) .10 -.03 .04 .03
Discussion 3 Dispersion .68 (.10) -.06 .06 -.07 A2
Discussion 1 Transitions 114.98 (23.97) -.10 .08 -.20 27
Discussion 2 Transitions 86.35 (18.49) -.07 -.08 -.02 15
Discussion 3 Transitions 112.79 (21.47) -.14 .07 -.07 22

Note. Correlations in bold are significant with at least p <.05.

Manipulation Check of the Discussion Task

To examine whether the discussion task successfully elicited the intended emotions, two
doubly multivariate repeated-measures MANOV As were conducted. In each analysis, self-
reported Positive Emotion and Negative Emotion (separately) at baseline and each of the three
discussions were included as dependent variables, and dyad member (Target versus Friend) was
included as a within-subjects factor. We expected to find that: (1) self-reported Positive Emotion
would be higher in the positive discussions (D1 and D3) relative to the negative discussion (D2),
and (2) self-reported Negative Emotion would be higher in the negative discussion (D2) relative
to the positive discussions (D1 and D3). Figure 2 shows Target and Friend (a) self-reported
Positive Emotion, and (b) self-reported Negative Emotion across baseline and the three

discussions.
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For self-reported Positive Emotion, there was a significant cubic contrast across baseline
and the three discussions, F(1,84) =171.91, p <.001, n,z, =.67. As expected, pairwise
comparisons revealed that Positive Emotion was significantly higher in the positive discussions
(D1 and D3) than the negative discussion and baseline (ps < .001). Positive Emotion was also
significantly higher at baseline than in the negative discussion, and significantly higher in D3
compared to D1 (ps <.001). For self-reported Negative Emotion, there was also a significant
cubic contrast across baseline and the three discussions, F(1,84) = 118.72, p <.001, 17,2, =.59.
Consistent with expectations, pairwise comparisons showed that Negative Emotion was
significantly higher in the negative discussion compared to the positive discussions (D1 and D3;
ps <.001). Negative Emotion was also significantly higher at baseline than in the positive
discussions (D1 and D3; ps <.001), and significantly higher in D1 compared to D3 (p = .001);
Negative Emotion did not differ significantly between baseline and the negative discussion, and
participants expressed little Negative Emotion overall. There were no differences between
Targets and Friends in Positive Emotion or Negative Emotion across baseline and the three
discussions. Taken together, the discussion task successfully elicited the expected emotions in

both Targets and Friends.
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Figure 2

Target and Friend (a) Self-reported Positive Emotion, and (b) Self-reported Negative Emotion
Across Baseline and the Three Discussions
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Note. Error bars denote the standard error of the mean.
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Overall Flexibility and Psychosocial Adjustment

The results of the multilevel models are presented in Table 5. Contrary to predictions,
there were no significant interactions of Target and Friend on overall levels of Dispersion or
Transitions for all discussions. However, high Friend-rated Relationship Quality predicted higher

overall levels of Transitions for all discussions.

Table 5

Fixed Effect Estimates from Multilevel Models Examining Overall Flexibility and Psychosocial
Adjustment

Dispersion Transitions
Estimate (SE) p 95% CI Estimate (SE) p 95% CI

Internalizing Symptoms

Target .001 (.02) 98 [-.04, .04] -3.83(4.82) .43 [-13.27,5.61]

Friend -.01 (.02) .69 [-.04, .03] -3.64 (3.61) .31 [-10.72,3.44]

Target x Friend -.01 (.03) .85 [-.07,.06] -7.17(6.19) .25 [-19.30, 4.95]
Relationship Quality

Target .01 (.02) .67 [-.03,.05] -1.58 (4.36) .72 [-10.13, 6.96]

Friend .02 (.02) 22 [-.01,.05] 9.54 (4.04) .02 [1.63,17.46]

Target x Friend .04 (.02) A1 [-.01,.08] 2.77(5.21) .60 [-7.44,12.98]

Note. SE = standard error, CI = confidence interval. Significant results at p < .05 are indicated in
bold font.

Dynamic Flexibility and Psychosocial Adjustment

The results of the multiple regressions are presented in Table 6. Contrary to expectations,
there were no significant interactions of Target and Friend on Dispersion or Transitions during
the conflict discussion (D2). There was, however, a marginally significant positive association
between Friend-rated Relationship Quality and Transitions during the conflict discussion (D2; p

= .054).
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Table 6

Coefficients from Regression Analyses Examining Dynamic Flexibility During Conflict
Discussion and Psychosocial Adjustment

Dispersion Transitions
Adj. R b (SE) t P Adj. R b (SE) t P

Internalizing Symptoms -.03 -.03

Target .03 (.03) 87 .39 -2.61(4.02) -65 .52

Friend .01 (.03) 20 .84 -16(4.01) -04 97

Target x Friend .02 (.06) 25 .80 -1.97(7.96) -25 .81
Relationship Quality -.01 .02

Target .001(.03) .02 .99 -3.95(4.08) -97 .34

Friend .02 (.03) .64 .52 7.68(3.93) 195 .05

Target x Friend 06(04) 138 .17 598 (5.47) 1.09 .28

Note. b = unstandardized regression coefficient, SE = standard error.

Reactive Flexibility and Psychosocial Adjustment

The results of the multilevel models are shown in Table 7. With respect to the null
models, the quadratic slope of Dispersion was positive and significant, indicating that there was
significantly reduced flexibility during the negative discussion relative to the positive discussions
(i.e., “V” shape) and the overall quadratic slope was significantly different from zero. In
addition, the variance of the quadratic slope of Dispersion at Level-2 was significant (¢ <.001,
p <.001), meaning there was significant variability between dyads’ quadratic slopes. For
Transitions, the quadratic slope was positive but not significant, indicating that there was
reduced flexibility during the negative discussion relative to the positive discussions (i.e., “V”
shape) but the overall quadratic slope was not significantly different from zero. Moreover, the
variance of the quadratic slope of Transitions at Level-2 was not significant (¢ = .02, p > .05),
meaning there was little variability between dyads’ quadratic slopes and they generally

responded to the discussion task in similar ways.
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In terms of the models including psychosocial adjustment predictors, the quadratic slope
was positive and significant in both Dispersion models (p <.001). Contrary to expectations, there
were no significant interactions of Target and Friend on reactive flexibility for Dispersion. For
Transitions, the quadratic slope was positive and significant in the Internalizing Symptoms
model only (p <.001). As predicted, there was a significant interaction of Target and Friend
Internalizing Symptoms on reactive flexibility for Transitions. Simple slopes analyses revealed
that the combination of high Target Internalizing Symptoms and high Friend Internalizing
Symptoms was associated with a less steep (i.e., flatter “V”’) quadratic slope of reactive
flexibility (p <.001; Figure 3), indicating that mutual internalizing problems resulted in the least

flexible adaptation across contexts.
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Table 7

Fixed Effect Estimates from Multilevel Models Examining Reactive Flexibility and Psychosocial Adjustment

Dispersion Transitions
Estimate (SE) p 95% CI Estimate (SE) p 95% CI
Null Model
Quadratic Slope .09 (.01) <.001 [.07,.12] 6.31 (15.75) .69 [-24.56, 37.18]
Full Models (predicting Quadratic Slope)
Internalizing Symptoms
Target -.04 (.02) .10 [-.08, .01] -1.86 (.84) .03 [-3.51, -.20]
Friend -.02 (.02) 36 [-.06, .02] -5.11 (1.35)  <.001  [-7.76, -2.46]
Target x Friend -.03 (.04) 43 [-.12, .05] -7.98 (3.85) .04 [-15.52, -.44]
Relationship Quality
Target .01 (.03) .68 [-.04, .06] .98 (6.81) .89 [-12.36, 14.33]
Friend -.001 (.02) .98 [-.04, .04] .20 (6.09) 97 [-11.74,12.13]
Target x Friend -.03 (.03) 29 [-.09, .03] -1.28 (7.31) .86 [-15.60, 13.05]

Note. SE = standard error, CI = confidence interval. Significant results at p <.05 are indicated in bold font.
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Figure 3

Interaction of Target Internalizing Symptoms and Friend Internalizing Symptoms on the
Quadratic Slope of Transitions
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Note. For illustrative purposes, high and low groups were created using a median split. There
was no conceptual difference between the Low Target / High Friend Internalizing and High
Target / Low Friend Internalizing groups because the friend dyads were indistinguishable, but
they are depicted as separate groups for practical purposes.
Discussion

Dynamic and reactive flexibility have consistently been associated with psychosocial
adjustment in parent-child relationships (e.g., Hollenstein & Lewis, 2006; Lougheed &
Hollenstein, 2016), and the present study was a theoretical test of the extension of those patterns
into friendships. We developed a novel friend discussion task alternating between positive and

negative discussions, and we examined how changes in emotion states within and across

discussions was related to internalizing symptoms and relationship quality in a sample of
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adolescent female friend dyads. The present investigation was the first to examine
socioemotional flexibility in adolescent friendships, and each of our findings are discussed in
subsequent sections.

Overall Flexibility in Friend Dyads

Our findings demonstrated that friend-rated relationship quality was positively related to
the overall level of flexibility across all discussions. These results add to the evidence that high
friendship quality is associated with higher expressive flexibility among early adolescents (Wang
& Hawk, 2019) by extending to an older age group. It is possible that strong friendships allow
for greater shifting in and out of emotions, demonstrating higher overall levels of flexibility. In
addition, the correlational analyses revealed that friend-rated relationship quality was
significantly positively associated with flexibility in the positive discussions (D1 and D3) but not
in the negative conflict discussion (D2), suggesting that emotional valence may have a
differential impact on this association. When discussing a positive topic, greater shifting in and
out of emotional states (e.g., from interest to joy to affection) may be more fun and engaging,
characterizing strong friendships. In contrast, when discussing a conflict, focused attention and
greater inhibition might be more important than flexibility in order to communicate effectively
and maintain a strong friendship.

Interestingly, although we did not have hypotheses about this, we also found that
different types of flexibility may be differentially related to psychosocial adjustment. In general,
overall levels of flexibility and possibly dynamic flexibility (i.e., flexibility within one context)
was linked to relationship quality, whereas reactive flexibility (i.e., flexibility across contexts)
was linked to internalizing symptoms. Our interpretation is that relationship quality may be an

indicator of how attuned dyad members are to moment-to-moment changes in each other’s
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emotions, which may be more relevant for dynamic flexibility. On the other hand, internalizing
symptoms may be associated with reduced emotional reactivity to both positive and negative
stimuli as well as difficulties adjusting one’s emotional pattern between emotion contexts
(Coifman & Summers, 2019; Rottenberg et al., 2005), which may be more pertinent to reactive
flexibility. More research is needed to examine whether these differential patterns of association
replicate in other adolescent friend samples and if these two constructs (internalizing symptoms
and relationship quality) warrant different conceptual models.
Dynamic Flexibility in Friend Dyads

It was unexpected that we did not find significant associations between dynamic
flexibility during the conflict discussion and both psychosocial adjustment measures, with the
exception of a marginally significant positive association between dynamic flexibility and friend-
rated relationship quality. There are several potential explanations for the overall lack of
associations. First, the nature of adolescent friend conflict is different from parent-adolescent
conflict. Compared to other relationship types, conflict between close friends involves the least
negative affect (Laursen, 1993b). In the present study, self-reported negative emotion did not
differ significantly between baseline and the conflict discussion, and adolescents expressed little
negative emotion overall. Friends also tend to use compromise to resolve conflict instead of less
prosocial techniques such as submission and disengagement which are more common in parent-
adolescent conflict (Laursen, 1993a), and friends are more likely to report positive feelings after
a conflict (Laursen & Collins, 1994). Taken together, friend dyads might have difficulty
expressing a broad range of emotions (particularly negative emotions) and do not experience the
full extent of the emotional challenges of conflict, which then has little impact on their

psychosocial adjustment. Second, friend relationships differ from parent-child relationships in

72



that they are voluntary. Close friends may be more motivated to mitigate the disruptive potential
of conflict because they wish to have continued social interaction, which further contributes to
difficulty expressing emotions. Finally, in contrast to earlier parent-child flexibility research
where dyads discussed an existing conflict (Granic et al., 2007; Hollenstein & Lewis, 2006; van
der Giessen et al., 2015), the conflict topic in the present study was more likely to be brand new
and not one that dyads had issues with before. Discussions about novel conflicts may be less
emotionally intense than discussions about frequent conflicts, resulting in limited impact on
psychosocial adjustment.
Reactive Flexibility in Friend Dyads

Consistent with predictions based on parent-child flexibility research (Hollenstein &
Lewis, 2006; Lougheed & Hollenstein, 2016), we found that reactive flexibility across
discussions was related to both friends’ internalizing symptoms, such that mutually elevated
internalizing symptoms were associated with less extreme changes in flexibility (i.e., greater
rigidity) across discussions. Our finding adds to the literature that reactive flexibility was
impacted by the interaction between dyad members’ internalizing symptoms, beyond the effects
of each member individually which has often been the focus of previous work (e.g., van der
Giessen et al., 2015). Internalizing symptoms are associated with poor inhibition or down-
regulation of emotional responses (Coifman & Summers, 2019), which may affect adolescents’
ability to adjust emotions between emotion contexts. Miller and colleagues (2020) also found
that within female friend dyads, adolescents experienced higher internalizing symptoms when
they engaged in high levels of co-rumination with a friend who had poor emotional awareness (a
foundational skill of flexibility). It is possible that when two friends who have high internalizing

symptoms co-ruminate with each other, difficulties with emotional awareness and flexibility
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could be exacerbated. Further research is warranted to examine the role of potential mediating
and moderating influences (e.g., social processes such as co-rumination) on the relation between
friend flexibility and psychosocial adjustment.
Limitations and Future Directions

Several limitations of the present study should be noted in interpreting the results. First,
the cross-sectional design precludes conclusions regarding causal relations among the study
variables (e.g., whether low flexibility contributes to poor psychosocial adjustment or whether
poor adjustment contributes to low flexibility). Future research on friend dyads should employ
longitudinal designs to examine the direction of the association between flexibility and
psychosocial adjustment. In line with the Flex3 model (Hollenstein et al., 2013), longitudinal
studies would also provide opportunities to examine the role of friend trait flexibility—changes
in flexibility across months or years—in psychosocial adjustment. Second, our sample consisted
of predominately Caucasian females in late adolescence, so the findings cannot be generalized to
more diverse samples, males, or other age groups. It is possible that different patterns of findings
may emerge for males given the sex differences in emotional expressions, socialization, and
emotion regulation (Perry-Parrish & Zeman, 2011), and for younger adolescents given that
maturation of emotion regulation abilities generally occurs across development (Sabatier et al.,
2017). An important future direction is to examine the role of sex, age, and culture to better
understand the associations between friend flexibility and psychosocial adjustment.
Conclusion

Parent-child flexibility has been consistently linked with positive psychosocial outcomes.
The present study tested the Flex3 model of flexibility (Hollenstein et al., 2013) in a critically

important yet under-researched social context—friendships. Compared to previous research on
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parent-adolescent flexibility, friend flexibility showed fewer significant associations with
psychosocial adjustment. Our findings suggest that although parents may play a stronger role,
how adolescents manage the ups and downs of their emotional experiences with friends also has

an impact on psychosocial adjustment.
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Chapter 4: Linking Socioemotional Flexibility and Psychosocial Adjustment

in Adolescent Friend Dyads: Moderating Influences of Stress and Support
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Abstract
Socioemotional flexibility (the ability of a dyad to adjust emotions according to situational
demands during interactions) has been linked to better psychosocial adjustment; however, the
factors playing a role in this association have gone relatively unexplored. The present study
examined the potential moderating influences of stressful life events and perceived social support
on the relation between flexibility and change in psychosocial adjustment over time. Adolescent
female friend dyads completed two assessments one year apart (Time 1 and Time 2). At Time 1,
dyads completed three discussions about topics that switched from positive to negative to
positive in order to assess flexibility. Higher flexibility during the discussions at Time 1, and
higher exposure to stressful life events or higher levels of social support satisfaction at Time 2,
was associated with a decrease in internalizing symptoms over time (i.e., from Time 1 to Time
2). Lower levels of social support satisfaction at Time 2 were related to a decrease in relationship
quality over time, regardless of level of flexibility at Time 1. Our findings contribute to a greater
understanding of how and for whom flexibility may impact psychosocial adjustment during a
significant transition in late adolescence.

Keywords: flexibility, stressful life events, social support, friend interactions
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Introduction

During adolescence, interpersonal interactions within close relationships (e.g., parents,
friends) consist of a range of positive and negative emotional contexts (e.g., sharing an inside
joke or having a disagreement). Socioemotional flexibility is the ability of a dyad to express a
range of emotional states and adjust to changing emotional circumstances during these
interactions and across contexts (Hollenstein et al., 2013). In contrast, socioemotional rigidity
(i.e., low flexibility) is the tendency of a dyad to remain stuck in emotional states regardless of
interaction context (Hollenstein et al., 2013). Within parent-adolescent relationships, flexibility
during interpersonal interactions has been consistently associated with better psychosocial
adjustment, whereas rigidity has been linked to poorer outcomes (Granic et al., 2007; Hollenstein
& Lewis, 2006; Lougheed & Hollenstein, 2016; Lunkenheimer et al., 2011; Mancini & Luebbe,
2016; van der Giessen & Bogels, 2018; van der Giessen et al., 2015; van der Giessen et al.,
2013). For example, higher flexibility in mother-daughter interactions is associated with lower
maternal internalizing symptoms and higher relationship quality (Lougheed & Hollenstein,
2016). Low flexibility (i.e., rigidity) in mother-adolescent conflict interactions has also predicted
mothers’ and adolescents’ internalizing symptoms five years later (van der Giessen et al., 2015).

Recently, we extended this area of research into adolescent friendships to examine
whether the ways in which adolescents adjust their emotions during friend interactions has
important implications for their psychosocial adjustment as well (see Chapter 3). We found that
lower flexibility (i.e., rigidity) across positive and negative friend interactions was associated
with higher internalizing symptoms for both friends, and friend dyads’ overall level of flexibility
during interactions was positively associated with relationship quality. However, compared with

parent-adolescent flexibility, friend flexibility showed fewer significant associations with
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psychosocial adjustment overall (see Chapter 3). One possible explanation is that there may be
other variables moderating this relation. Stressful life events and perceived social support are two
potential moderators, as they both contribute to individual differences in adolescents’ emotion
regulation and psychosocial adjustment (Chu et al., 2010; DuBois et al., 1992; K. J. Kim et al.,
2003). Moreover, friendships typically reach peak intimacy and stability during late adolescence
(Poulin & Chan, 2010; Way & Greene, 2006). At the same time, this developmental period
coincides with significant transitions (e.g., to post-secondary education), which may introduce
instability within these friendships. Flexibility may help to predict changes in relationship quality
and adolescents’ adjustment during this uncertain time. Thus, the present study aimed to examine
the potential moderating influences of stressful life events and perceived social support on the
relation between friend flexibility and change in psychosocial adjustment (internalizing
symptoms, relationship quality) one year later.
Exposure to Stressful Life Events

During adolescence, youth experience a greater number of stressful life events relative to
earlier or later in life (Larson & Ham, 1993). Most of these stressful events occur in the domains
where adolescents spend most of their time, which are with family and friends, and at school
(Larson & Ham, 1993). Moreover, unlike adults, adolescents are still developing adaptive
responses to stress, meaning that the challenges associated with an increase in stressful events
have the potential to overwhelm adolescents’ regulatory abilities (Steinberg, 2008) and lead to
additional stress (Spear, 2000). Stressful life events have been identified as a risk factor for poor
psychosocial adjustment, such as internalizing and externalizing problems (e.g., Ge et al., 1994;

Kim et al., 2003). Stressful life events also disrupt the adaptive processing of emotions and are
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associated with greater emotion dysregulation and the emergence of negative emotional states
(Larson & Ham, 1993; Repetti et al., 2002).

Given that stressful life events impact both emotion regulation and psychosocial
adjustment, these events may moderate the relation between flexibility and adjustment.
Flexibility is thought to reflect effective emotion regulation in which dyads are able to adjust
emotions according to situational demands (Hollenstein, 2015; Hollenstein et al., 2013), and the
ability to flexibly manage emotions related to stressful life events may lead to different
psychosocial outcomes. It may be the case that more flexible dyads that experience more
stressful life events are better able to adjust emotional states and “bounce back,” resulting in
stable or improved adjustment over time. In contrast, less flexible (i.e., rigid) dyads that
experience more stressful life events may “get stuck™ in emotional states, resulting in a decrease
in adjustment over time. The findings of Hollenstein and Lewis (2006) provide some initial
support for stressful life events as a potential moderator, in that mother-daughter dyads with
daughters who reported more stressful events showed lower flexibility during a positive
discussion compared to dyads with daughters who reported fewer stressful events. In addition,
Hollenstein (2007) found that girls who experienced more stressful events showed a decrease in
mother-daughter flexibility across the middle school transition (from Grades 6 to 8), whereas
girls who experienced fewer stressful events showed an increase in mother-daughter flexibility
during this time. However, the impact of stressful life events on the relation between friend
flexibility and psychosocial adjustment has not been explored.

Perceived Social Support
Adolescents receive social support from a variety of sources, including friends, parents,

siblings, extended family members, teachers, and employers. Adolescents’ perception of social
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support, rather than the support they actually receive or the number of supportive relationships
they have, is a strong indicator of psychosocial adjustment (Chu et al., 2010). Higher levels of
perceived social support are associated with better adjustment, whereas lower levels of perceived
social support are associated with poorer outcomes (e.g., internalizing symptoms; Chu et al.,
2010; Demaray & Malecki, 2002; Rueger et al., 2016). Social support also plays a role in
emotion regulation processes. Most emotions occur in the context of close relationships, and
emotions can be up- and down-regulated through social interactions (Butler, 2011; Lougheed,
2020). Supportive friendships can help to promote adaptive interpersonal emotion regulation,
such as providing distraction and generating alternative interpretations of emotional situations
(Marroquin, 2011). In contrast, unsupportive friendships can perpetuate difficulties with
interpersonal emotion regulation, such as engaging in unhelpful co-rumination (Marroquin,
2011).

In light of the variability in emotion regulation and psychosocial outcomes as a result of
perceived social support, social support may be a potential moderating influence on the
association between flexibility and adjustment. Flexibility has been linked to higher relationship
quality (Lougheed & Hollenstein, 2016), which may be related to higher levels of perceived
social support. It is possible that dyads’ ability to adjust emotional states may be enhanced by
high levels of perceived social support, resulting in stable or improved adjustment over time. On
the other hand, flexibility may be hindered by low levels of perceived social support, resulting in
a decrease in adjustment over time. For example, an adolescent who does not feel supported by
others may tend to suppress emotional expressions during interactions, leading to a smaller range
of emotional states expressed and poor adjustment (e.g., more negative evaluations by the

interaction partner, poorer relationship quality).
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The Present Study

The present study aimed to examine the potential moderating influences of stressful life
events and perceived social support on the relation between flexibility and psychosocial
adjustment in adolescent friend dyads. Moreover, we were interested in whether flexibility would
predict changes in relationship quality and adolescents’ adjustment. Participants completed two
assessments one year apart (Time 1 and Time 2). We chose to focus on female dyads because
female friendships tend to be characterized by higher levels of self-disclosure, emotional
expression, and support compared to male friendships (Miller-Slough & Dunsmore, 2016), and
females are more likely to rely on interpersonal emotion regulation than males (Ryan et al.,
2005). At Time 1, friend dyads completed a series of three discussions that switched between
positive and negative emotional contexts to assess flexibility (see Chapter 3). Flexibility was
measured in terms of dispersion (the range of dyadic emotional states expressed) and transitions
(the degree to which dyads shifted in and out of emotional states) during the discussions
(Hollenstein et al., 2013). At Time 2, adolescents reported on the stressful life events they had
experienced over the past year and their satisfaction with perceived social support. Psychosocial
adjustment was measured at both Time 1 and Time 2 to capture change over time. We examined
psychosocial adjustment in terms of relationship quality and internalizing symptoms (e.g.,
anxiety, depression) as females show a higher risk for internalizing symptoms in adolescence
compared to other psychosocial adjustment issues (e.g., externalizing symptoms; Graber, 2004).

The first objective of the present study was to examine the association between flexibility
and change in psychosocial adjustment (internalizing symptoms, relationship quality) over time.
We predicted that higher flexibility would be associated with stable or improved adjustment (i.e.,

lower internalizing symptoms or higher relationship quality) one year later. The second objective
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was to investigate whether exposure to stressful life events moderated the relation between
flexibility and change in psychosocial adjustment over time. Specifically, we hypothesized that
following higher exposure to stressful life events, members of more flexible dyads would report
stable or improved adjustment one year later, whereas members of less flexible dyads would
report a decrease in adjustment (i.e., higher internalizing symptoms or lower relationship
quality). Finally, the third objective was to examine whether social support satisfaction
moderated the relation between flexibility and change in psychosocial adjustment over time. We
predicted that members of more flexible dyads who reported higher levels of social support
satisfaction would show stable or improved adjustment one year later, whereas members of less
flexible dyads who reported lower levels of social support satisfaction would show a decrease in
adjustment.
Method

Participants

The current study used an extant sample of adolescent female friend dyads (see Chapter
2). At Time 1 (T1), 85 adolescent females (referred to as Targets; M age = 17.86 years, SD =
1.00, range = 16—19 years) were recruited from a research database of community participants (n
= 50) and a research pool of first year undergraduate students enrolled in an introductory
psychology course (n = 35) in southeastern Ontario, Canada. Adolescents were asked to bring a
close female friend (referred to as Friends; M age = 17.97 years, SD = 1.20, range = 15.66-21.08
years) to the lab. At T1, approximately 30.6% of dyads had been close friends for less than one
year, 22.4% for 1-2 years, 18.8% for 3—4 years, and 28.2% for more than 5 years. Targets
identified their ethnicities as Caucasian (84.6%), Mixed (4.7%), Latin American (3.5%), South

Asian (2.4%), Southeast Asian (2.4%), African American (1.2%), and Unknown (1.2%). Friends
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identified their ethnicities as Caucasian (71.7%), Mixed (12.8%), Southeast Asian (7.1%), South
Asian (2.4%), Latin American (2.4%), West Asian (1.2%), African American (1.2%), and
Unknown (1.2%). All participants were compensated with $20 or academic credit.

At Time 2 (T2), friend dyads who participated at T1 were invited to complete a series of
online questionnaires one year after their initial lab visit. Participants were recruited for T2 by
email and telephone. At T2, the sample consisted of 55 complete friend dyads (both members of
the dyad participated) and 13 incomplete friend dyads (only one member of the dyad
participated). The mean age of Targets at T2 was 18.90 years old (SD = .98, range = 17.05-20.95
years), and the mean age of Friends at T2 was 19.05 years old (SD = 1.16, range = 16.65-21.03
years). At T2, approximately 5.7% of participants reported talking to their dyad partner much
more often compared to one year ago (T1), 15.4% as somewhat more often, 35.8% as the same,
25.2% as somewhat less often, and 17.9% as much less often. Approximately 78.3% of
participants indicated that their dyad partner was still one of their top three closest friends,
whereas 21.7% indicated that this was no longer the case. All participants were compensated
with $10 and entered into a draw to win $100 if both members of a dyad completed the
questionnaires.

Attrition in the sample was 27.6% of individuals from T1 to T2. T-test analyses revealed
that there were no significant differences in T1 length of time as close friends, T1 age, T1
internalizing symptoms, or T1 relationship quality between participants who returned and
participants who did not return for T2 (Table 8). In addition, there were no significant
differences in T1 flexibility measures (dispersion and transitions; Table 8) and T1 recruitment

method, y%(1) = 1.18, p = .28, between complete dyads that returned and dyads that did not
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return for T2. All analyses were dyadic, thus only used data from dyads that participated at both

time points (n = 55).

Table 8

Descriptive Statistics and T-test Results for Participants Who Returned and Did Not Return for
Time 2

T1 Variable M (SD) t p
Returned for T2 Did Not Return for T2

Individual-level

Length of Time as Close Friends 1.75 (1.89) 2.32 (2.25) 1.65 10
Age 17.97 (1.06) 17.77 (1.20) -1.06 29
Internalizing Symptoms 1.15 (.52) 1.11 (.51) -.51 .61
Relationship Quality 7.34 (.55) 7.37 (.55) 31 .76

Dyad-level Flexibility
Dispersion .66 (.09) .62 (.10) -1.92 .06
Transitions 106.35 (15.78) 101.70 (20.52) -1.16 25

Note. T1 =Time 1, T2 = Time 2.

Procedure

At T1, participants provided written informed consent, and then filled out a series of
questionnaires on a computer in the laboratory. They also completed a paper questionnaire to
indicate their baseline self-reported feelings and put on physiological sensors, but these data
were not examined in the present study. Next, participants completed a series of three 4-minute
discussions about topics that switched from positive to negative to positive: (1) planning a party
with unlimited money, (2) conflicts in their views about each other, and (3) what they like about
each other (see Chapter 3 for full details). Following each discussion, participants completed a

paper questionnaire to indicate their self-reported feelings during the discussion, but these data
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were not examined in the present study. The discussions were video recorded using obscured
cameras in the observation room. Upon completing the discussions, participants filled out a final
consent form, were debriefed, and received compensation.

At T2, a link to a secure survey site was emailed to participants. Upon accessing the
online survey, participants were reminded of the details of the study and provided informed
consent by typing in their name as an electronic signature. Participants filled out the same
questionnaires as in T1, as well as new questionnaires pertaining to friendship status, stressful
life events, and social support. After completing the questionnaires, participants were emailed a
debriefing letter and received compensation by e-transfer.

Measures
Questionnaires

Internalizing Symptoms. The Beck Anxiety Inventory (BAIL; Beck et al., 1988) was
used to measure the presence and severity of adolescents’ anxiety symptoms at T1 and T2.
Participants reported the degree to which they are bothered by 21 symptoms (e.g., “unable to
relax,” “difficulty breathing”) along a 4-point Likert scale (not at all = 0; severely, I could barely
stand it = 3). The BAI mean showed excellent internal consistency at T1 and T2 (both Target a. =
.96 and Friend o = .95).

The Social Anxiety Scale for Adolescents, Short Form (SAS-A; Myers et al., 2002) was
used to assess social anxiety symptoms at T1 and T2. Adolescents indicated the extent to which
13 statements are characteristic of them (e.g., “I’m afraid that others will not like me”) along a 5-
point Likert scale (not at all = 1, all the time = 5). Internal consistency of the mean across all

items was excellent at T1 (Target o =.92; Friend a = .91) and T2 (Target o = .96; Friend o = .94).
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The presence and severity of adolescents’ depressive symptoms was assessed at T1 and
T2 using the Beck Depression Inventory, Second Edition (BDI-II; Beck et al., 1996). The BDI-II
consists of 21 groups of statements, and adolescents selected one of four statements that reflect
how they have been feeling over the past two weeks (e.g., I do not feel sad = 0, I feel sad much
of the time = 1, [ am sad all the time = 2, [ am so sad or unhappy that I can’t stand it = 3). Two
items from the original questionnaire pertaining to sex and suicidal thoughts were omitted to
comply with the institutional research ethics board. The BDI-II mean showed excellent internal
consistency at T1 (Target a=.90; Friend a.=.93) and T2 (Target a.=.94; Friend o= .91).

As inflexibility (i.e., rigidity) is conceptualized as a trans-diagnostic factor underlying
internalizing symptoms generally (Coifman & Summers, 2019), we were more interested in the
effects of flexibility on internalizing symptoms in general rather than anxiety and depressive
symptoms individually. The present study also used a non-clinical community sample so any
differences between anxiety and depressive symptoms cannot be applied meaningfully to clinical
disorders. Moreover, the BAI mean (i.e., mean of all items), SAS-A mean, and BDI-II mean
were significantly correlated within subjects in our sample at T1 (Targets » = .43—.50, p <.001;
Friends r = .37-.53, p <.001) and T2 (Targets » = .50-.52, p <.001; Friends r = .41-.67, p <
.01). As a result, we created a composite Internalizing Symptoms score for analyses by rescaling
the SAS-A mean to be on a similar metric as the other two scores (Little, 2013) and averaging
the three scores together.

Relationship Quality. Adolescents’ contribution to the friendship was assessed at T1 and
T2 using the McGill Friendship Questionnaire — Friend’s Functions (MFQ-FF; Mendelson &
Aboud, 1999). The MFQ-FF consists of 30 items, and adolescents rated the frequency with

which their friend fulfills six friendship functions (stimulating companionship, help, intimacy,
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reliable alliance, self-validation, emotional security; e.g., “  helps me when I need it”’) along
a 9-point Likert scale (never = 0, always = 8). Internal consistency of the mean across all items
was excellent at T1 (Target o = .93; Friend o = .92) and T2 (Target o = .99; Friend o = .97).

Adolescents’ positive feelings about the friendship was measured at T1 and T2 using the
McGill Friendship Questionnaire — Respondent’s Affection (MFQ-RA; Mendelson & Aboud,
1999). Adolescents indicated their degree of agreement with 16 statements about feelings for
their friend and friendship satisfaction (e.g., “I prefer  over most people I know”) along a
Likert scale ranging from 1 to 9 (very much disagree to very much agree). The MFQ-RA showed
excellent internal consistency at T1 (Target o= .94; Friend a. = .97) and T2 (Target a.=.99; Friend
o=.97).

As the MFQ-FF mean (i.e., mean of all items) and MFQ-RA mean both assessed
relationship quality and were significantly correlated within subjects at T1 (Targets » = .59, p <
.001; Friends » = .57, p <.001) and T2 (Targets » = .85, p <.001; Friends » = .86, p <.001), the
MFQ-RA mean was rescaled to be on a similar metric as the MFQ-FF mean (Little, 2013) and
the two scores were averaged to create a composite Relationship Quality score for analyses.

Stressful Life Events. Stressful life events were measured using the Adverse Life Events
(ALE) Scale (Flouri & Panourgia, 2011; Tiet et al., 1998) at T2. The ALE is a modified version
of the Life Events Checklist (LEC; Coddington, 1972), and it was edited for adolescent language
for the present study. The ALE consists of 25 items, and adolescents indicated whether each
event (e.g., “family member died,” “got seriously sick or injured”) happened to them in the past
year by responding “Yes” or “No.” One additional item was added (“break-up of a romantic
relationship”) to capture a common stressful life event for adolescents, for a total of 26 items.

The sum of number of events experienced was used for Stressful Life Events in analyses.
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Social Support Satisfaction. Perceived social support was assessed at T2 using the
Social Support Questionnaire — six-item short form (SSQ6; Sarason et al., 1987). For each
question, a circumstance is presented (e.g., “Whom can you really count on to care about you,
regardless of what is happening to you?”’) and adolescents are asked to (a) list the people who
they can count on for support in the manner described and (b) select how satisfied they are with
the overall support they have along a 6-point Likert scale (very dissatisfied = 1, very satisfied =
6). The mean of all satisfaction scores showed excellent internal consistency in this sample
(Target a = .90, Friend o = .91), and it was used for Social Support Satisfaction in analyses.
Lab Measures

Flexibility. For each videotaped discussion at T1, adolescents’ expressed emotions were
coded in real-time using the 5-code version of the Specific Affect Code (SPAFF; Gottman et al.,
1996) adapted for this study (SPAFF5; Tighe, Tsui, Lougheed, & Hollenstein, 2018). SPAFFS5
codes categorize moment-to-moment occurrences of emotional tone, based on observed facial
expressions, body language, and verbal characteristics. The five mutually exclusive SPAFF5
codes were created by combining the original codes into the following categories: (1)
externalizing negative emotions (e.g., anger, contempt), (2) internalizing negative emotions (e.g.,
sadness, fear), (3) neutral, (4) low positive emotions (marked by attentiveness and affirmation;
e.g., active listening, interest and curiosity, validation), and (5) high positive emotions (marked
by happiness and enjoyment; e.g., laughter and smiling, warmth, compliments). Coding was
completed by a team of four trained undergraduate research assistants using The Observer XT
software (Version 11.5.718; Noldus Information Technology, 2013). The onset and offset times
for all codes were applied to Targets and Friends, continuously in real time. The inter-rater

reliability of the coders was good, with an average percent agreement for frequency-sequence
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based analyses of 78%, Kappa = .72, and an average duration-sequence-based agreement of
97%.

Flexibility measures were derived from the SPAFFS5 data using GridWare 1.1 (Lamey et
al., 2004). Using this software, trajectories of dyadic emotions during the discussions were
plotted on a 5 x 5 grid with Target’s expressed emotions on the x-axis and Friend’s expressed
emotions on the y-axis (Figure 4; see Chapter 3). Two measures of flexibility were calculated
from the grids, each representing a primary aspect of flexibility (Hollenstein et al., 2013).
Dispersion reflects the range of dyadic states, and was measured by the sum of the squared
proportional durations across all cells in the grid, adjusted by the total number of cells. This
value was then inverted so that the values ranged from O (i.e., no dispersion because all
emotional expression occurred in one cell) to 1 (i.e., maximum dispersion because emotional
expression was equally distributed across the grid). Transitions reflect the degree to which dyads
shift in and out of emotional states, and it was measured by the number of changes between cells
on the grid (e.g., shifting from the Target-Neutral, Friend-Neutral cell to the Target-Neutral,
Friend-Low Positive cell counts as one Transition). For both Dispersion and Transitions, higher
values indicated greater flexibility (see Figure 4; see Chapter 3). The average number of

Dispersion and Transitions for all discussions was used in analyses.
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Figure 4

Trajectories of Friends’ and Targets’ Expressed Emotions During the Conflict Discussion (derived from Gridware 1.1; Lamey et al.,
2004, see Chapter 3)
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Note. The size of each circle on the plots reflects the duration of that particular dyadic event. The plot on the left depicts a low
flexibility dyad (i.e., limited dispersion, few transitions), and the plot on the right depicts a high flexibility dyad (i.e., wide dispersion,
many transitions).
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Data Analyses
Descriptive and correlational analyses were first conducted for all study variables using
SPSS 26 (IBM Corp, 2019). To test our first research question about flexibility and psychosocial
adjustment over time, we conducted multilevel models using Mplus 8.3 (Muthén & Muthén,
2019) to examine the slope of Internalizing Symptoms or Relationship Quality from T1 to T2
(Target Slope and Friend Slope) at Level-1 predicted by T1 flexibility (Dispersion, Transitions)
at Level-2. Separate models were run for each flexibility variable and psychosocial adjustment
variable for a total of 4 models. The model equations were as follows:
Level 1:
Internalizing Symptomsr = Br (Time) + er
Internalizing Symptomsr = Br (Time) + er
Level 2:
Br= dr(Dispersion) + pr
Br= 6r (Dispersion) + pr
To test our second research question pertaining to the possible moderating influence of
stressful life events, we extended our four multilevel models to examine the slope of
Internalizing Symptoms or Relationship Quality from T1 to T2 (Target Slope and Friend Slope)
at Level-1 predicted by the interaction between T1 flexibility (Dispersion, Transitions) and T2
Stressful Life Events and the main effects at Level-2. The model equations were as follows:
Level 1:
Internalizing Symptomsr = Br (Time) + er
Internalizing Symptomsr = Br (Time) + er

Level 2:
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Br= 6p (Dispersion) + d7s (Stressful Life Eventsr) + op+rs(Dispersion * Stressful
Life Eventsr) + pur
Br= or (Dispersion) + drs (Stressful Life Eventsr) + dp+rs (Dispersion * Stressful
Life Eventsr) + pur
Finally, to test our third research question regarding the potential moderating influence of
social support satisfaction, the same four multilevel models were used except that T2 Social
Support Satisfaction was substituted for T2 Stressful Life Events. The model equations were as
follows:
Level 1:
Internalizing Symptomsr = Br (Time) + er
Internalizing Symptomsr = Br (Time) + er
Level 2:
Br= 6p (Dispersion) + d7s (Social Support Satisfactionr) + dp+rs (Dispersion *
Social Support Satisfactionr) + pr
Br= or (Dispersion) + drs(Social Support Satisfactionr) + dp+rs (Dispersion *
Social Support Satisfactionr) + pr
Results
Descriptive Statistics
As shown in Table 9, T1 Internalizing Symptoms was positively associated with T2
Internalizing Symptoms for both Targets and Friends. Both T1 Target- and Friend-rated
Relationship Quality were positively related to T2 Friend-rated Relationship Quality. In terms of
flexibility, lower T1 Dispersion was associated with higher T2 Stressful Events for Targets. T1

Transitions was positively associated with both T1 and T2 Friend-rated Relationship Quality.
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Regarding stressful life events, higher T2 Stressful Events was related to higher T2 Internalizing
Symptoms among Friends. With respect to social support satisfaction, Target and Friend T2
Social Support Satisfaction were positively associated with each other. For Targets, T1
Relationship Quality was positively correlated with T2 Social Support Satisfaction. Higher T1
and T2 Internalizing Symptoms were related to lower T2 Social Support Satisfaction for both

Targets and Friends.
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Table 9

Means, Standard Deviations, and Correlations of All Study Variables

M (SD) Target Friend
1 2 3 4 5 6 7 8 9 10 11 12

Target

1. T1 Internalizing Symptoms 1.10 (.48) --

2. T2 Internalizing Symptoms 1.04 (.54) .76 --

3. T1 Relationship Quality 7.33(.59) -.04 -.12 --

4. T2 Relationship Quality 7.12 (1.16) .02 -.02 25 --

5. T2 Stressful Events 3.78 (2.21) .19 18 -.04 .02 --

6. T2 Social Support 5.48 (.56) -.30 =32 38 18 -.14 -
Friend

7. T1 Internalizing Symptoms 1.14 (.51) 24 22 .10 A5 .14 -.13 --

8. T2 Internalizing Symptoms 1.09 (.55) 15 .20 .04 .003 12 -.07 a7 --

9. T1 Relationship Quality 7.33 (.54) -.04 .03 S1 .07 -.04 .08 -.06 -.10 --

10. T2 Relationship Quality 7.05 (1.05) -.04 -.14 33 25 .08 .04 .09 -.20 49 -

11. T2 Stressful Events 3.80 (2.31) .002 -.11 -04  -.001 .04 .08 .25 32 -.10 -.07 --

12. T2 Social Support 5.25 (.88) -.10 -.09 13 .09 -.04 31 -.34 -.45 .07 .22 -.08 -
Dyad

T1 Dispersion .66 (.09) .03 .05 15 .03 -.28 -13 .03 -.03 .08 .10 .09 .10

T1 Transitions 106.35 (15.78) -.002  -.04 .10 -.05 -.15 -.15 .05 .01 27 29 11 .07

Note. T1 = Time 1, T2 = Time 2. Correlations in bold are significant with at least p <.05.
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Flexibility and Psychosocial Adjustment Over Time

The results of the multilevel models are presented in Table 10. The Friend Relationship
Quality Slope was negative and significant, indicating that there was a decrease in Friend-rated
Relationship Quality over time and the overall slope was significantly different from zero. In
addition, the variance of the Friend Relationship Quality Slope at Level-2 was not significant (c?
=.001, p > .05), meaning there was little variability between slopes. Contrary to expectations,
there were no significant associations between T1 flexibility (Dispersion or Transitions) and

Target and Friend Slopes (Internalizing Symptoms or Relationship Quality).
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Table 10

Fixed Effect Estimates from Multilevel Models Examining Flexibility and Psychosocial Adjustment Over Time

Internalizing Symptoms Relationship Quality
Estimate (SE) p 95% CI Estimate p 95% CI
(SE)

Intercepts

Target Slope -.07 (.05) .16 [-.16,.03] =21 (.16) 18 [-.51,.10]

Friend Slope -.05 (.05) .30 [-.15,.05] -28 (.12) .02 [-.52, -.04]
Predictor: T1 Dispersion

Target Slope .15 (.58) .80 [-.98, 1.28] -.68 (1.29) .60 [-3.21, 1.85]

Friend Slope -.35(.69) .61 [-1.69, .99] .70 (1.62) .67 [-2.49, 3.88]
Predictor: T1 Transitions

Target Slope -.001 (.003) .69 [-.01,.01] -.01 (.01) 46 [-.03,.01]

Friend Slope -.001 (.003) .69 [-.01,.01] .01 (.01) 31 [-.01,.03]

Note. T1 = Time 1, T2 = Time 2, SE = standard error, CI = confidence interval. Significant results at p < .05 are indicated in bold font.
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Moderating Role of Stressful Life Events

The results of the multilevel models are shown in Table 11. Consistent with expectations,
there was a significant interaction of T1 Transitions and T2 Stressful Life Events on the Target
Internalizing Symptoms Slope. Simple slopes analyses revealed that high T1 Transitions and
high T2 exposure to Stressful Life Events was associated with a significant decrease in Target
Internalizing Symptoms over time (p < .05; Figure 5). In addition, this model (with T2 Stressful
Life Events) was a better fit for the data compared to the null model (without T2 Stressful Life
Events), y*(12) = 25.95, p < .05. However, contrary to predictions, there were no other
significant interactions of T1 flexibility (Dispersion or Transitions) and T2 Stressful Life Events

on the Target and Friend Slopes (Internalizing Symptoms or Relationship Quality).
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Table 11

Fixed Effect Estimates from Multilevel Models Examining Moderating Role of Stressful Life Events on Flexibility and Psychosocial

Adjustment Over Time

Internalizing Symptoms Relationship Quality
Estimate (SE) p 95% CI Estimate (SE) p 95% CI
Intercepts
Target Slope -.07 (.05) 17 [-.18,.03] -19 (.17) .26 [-.51,.14]
Friend Slope -.04 (.05) 34 [-.13,.05] =29 (.13) .02 [-.54, -.04]
Target Slope
T1 Dispersion 22 (.67) 75 [-1.10, 1.54] -.83 (1.34) 53 [-3.45, 1.79]
T2 Stressful Events .01 (.03) .82 [-.05, .06] -.01 (.07) .88 [-.15,.13]
T1 Dispersion x T2 Stressful Events -.14 (.26) .59 [-.65, .37] A48 (.70) 49 [-.89, 1.85]
T1 Transitions -.001 (.003) .86 [-.01,.01] -.01 (.01) 40 [-.03,.01]
T2 Stressful Events .001 (.02) 95 [-.04, .04] -.01 (.07) 92 [-.14, .13]
T1 Transitions x T2 Stressful Events -.003 (.001) .02 [-.01, -.001] .004 (.004) .30 [-.003, .01]
Friend Slope
T1 Dispersion -.68 (.55) 22 [-1.76, .40] 93 (1.87) .62 [-2.73,4.59]
T2 Stressful Events .03 (.02) A2 [-.01,.07] -.02 (.05) .73 [-.11, .08]
T1 Dispersion x T2 Stressful Events -.44 (.23) .06 [-.88, .01] .35 (.60) .56 [-.83, 1.52]
T1 Transitions -.001 (.003) .68 [-.01,.01] .01 (.01) .33 [-.01, .03]
T2 Stressful Events .03 (.02) 28 [-.02,.07] -.02 (.05) .69 [-.11,.07]
T1 Transitions x T2 Stressful Events -.001 (.001) 42 [-.002,.001] .001 (.002) 47 [-.003, .01]

Note. T1 = Time 1, T2 = Time 2, SE = standard error, CI = confidence interval. Significant results at p < .05 are indicated in bold font.
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Figure 5

Interaction of Tl Transitions and T2 Stressful Life Events on Target Internalizing Symptoms

Over Time
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Moderating Role of Social Support Satisfaction

The results of the multilevel models are presented in Table 12. As predicted, there was a
significant interaction of T1 Dispersion and T2 Social Support Satisfaction on the Friend
Internalizing Symptoms Slope. Simple slopes analyses revealed that high T1 Dispersion and high
T2 Social Support Satisfaction was associated with a significant decrease in Friend Internalizing
Symptoms over time (p < .05; Figure 6). Moreover, this model (with T2 Social Support
Satisfaction) was a better fit for the data compared to the null model (without T2 Social Support
Satisfaction), x2(12) = 40.93, p < .001. There was also a significant interaction of T1 Dispersion
and T2 Social Support Satisfaction on the Target Relationship Quality Slope. Results of simple
slopes analyses showed that contrary to expectations, high T1 Dispersion and low T2 Social
Support Satisfaction was related to a significant decrease in Target-rated Relationship Quality
over time (p < .05; Figure 7). In addition, there was a significant interaction of T1 Dispersion and
T2 Social Support Satisfaction on the Friend Relationship Quality Slope. Specifically, simple
slopes analyses showed that for both high and low T1 Dispersion, low T2 Social Support
Satisfaction was associated with a significant decrease in Friend-rated Relationship Quality over
time (p’s < .05; Figure 8), which was unexpected. However, these models (with T2 Social
Support Satisfaction) were not a better fit for the data compared to the null model (without T2

Social Support Satisfaction), x*(12) = 8.71, p > .05.
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Table 12

Fixed Effect Estimates from Multilevel Models Examining Moderating Role of Social Support Satisfaction on Flexibility and
Psychosocial Adjustment Over Time

Internalizing Symptoms Relationship Quality
Estimate (SE) p 95% CI Estimate (SE) p 95% CI
Intercepts
Target Slope -.07 (.05) A2 [-.17,.02] -19 (.15) 21 [-.49, .11]
Friend Slope -.04 (.05) 37 [-.13,.05] =30 (.12) .01 [-.54, -.06]
Target Slope
T1 Dispersion 21 (.53) .69 [-.82, 1.57] -1.05 (1.12) 35 [-3.25, 1.15]
T2 Support -.07 (.08) 40 [-.23, .14] -.02 (.22) .95 [-.45, .42]
T1 Dispersion x T2 Support -1.09 (.77) .16 [-2.59, .89] 3.21 (1.53) .04 [-21, 6.21]
T1 Transitions -.001 (.003) 72 [-.01, .01] -.01 (.01) 44 [-.03,.01]
T2 Support -.06 (.08) 42 [-.21,.09] -.04 (.22) .87 [-.46, .39]
T1 Transitions x T2 Support -.01 (.004) 16 [-.02,.002] -.003 (.01) 81 [-.03,.02]
Friend Slope
T1 Dispersion -.17 (.68) .80 [-1.5, 1.57] 31 (1.64) .85 [-2.91, 3.53]
T2 Support -.14 (.06) .02 [-.25, .01] 31 (.09) .001 [.13, .49]
T1 Dispersion x T2 Support -1.3 (.62) .04 [-2.52,.30] 2.65 (1.25) .03 [-20, 5.11]
T1 Transitions -.001 (.003) .78 [-.01, .01] .01 (.01) 35 [-.01, .03]
T2 Support -.11 (.05) .04 [-.21, -.01] .25 (.08) .002 [.09, .40]
T1 Transitions x T2 Support -.003 (.004) 43 [-.01, .01] .01 (.01) .39 [-.01, .02]

Note. T1 = Time 1, T2 = Time 2, SE = standard error, CI = confidence interval. Significant results at p < .05 are indicated in bold font.
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Figure 6

Interaction of Tl Dispersion and T2 Social Support Satisfaction on Friend Internalizing

Symptoms Over Time
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Figure 7

Interaction of T1 Dispersion and T2 Social Support Satisfaction on Target Relationship Quality
Over Time
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Figure 8

Interaction of Tl Dispersion and T2 Social Support Satisfaction on Friend Relationship Quality
Over Time
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Discussion
While flexibility has consistently been associated with better psychosocial adjustment in
parent-adolescent relationships (Lougheed & Hollenstein, 2016; van der Giessen et al., 2013),
this association has been less strong in adolescent friendships (see Chapter 3) which suggests that
it may be moderated. Moreover, flexibility may help to predict changes in psychosocial
adjustment over time. The present study examined the potential moderating impact of stressful
life events and social support satisfaction on the relation between friend flexibility and change in

psychosocial adjustment after one year. Each of our findings are discussed in turn.
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Flexibility and Adjustment Over Time in Friend Dyads

Contrary to expectations, we did not find significant main effect associations between
flexibility and change in both psychosocial adjustment measures over time. There are several
potential explanations for the lack of associations. First, one year may have been too short to
observe significant changes in psychosocial adjustment. In the present study, psychosocial
adjustment did not significantly change after one year, with the exception of a decrease in friend-
rated relationship quality. Moreover, there was little variability between adolescents’ slopes of
psychosocial adjustment over time, meaning that they generally changed in similar ways. This
lack of change and variability made it more difficult to find significant differences predicted by
flexibility. Future studies should consider examining change in adjustment over a longer time
period; for example, van der Giessen and colleagues (2015) found that low flexibility (i.e.,
rigidity) predicted mothers’ and adolescents’ internalizing symptoms five years later. Second,
our sample may have experienced less change in psychosocial adjustment compared to other age
groups. Previous research has found that among females, internalizing symptoms increase from
ages 11-16 and then remain more stable across late adolescence (Jose & Ratcliffe, 2004). As
discussed above, this lack of change during late adolescence may have limited our ability to find
significant associations. It is possible that younger adolescents may show a different pattern of
findings given the marked increase in internalizing symptoms during the adolescent transition,
but this requires further research.
Stressful Life Events and the Flexibility-Adjustment Relation

Consistent with predictions, we found that exposure to stressful life events moderated the
relation between flexibility and internalizing symptoms, such that higher flexibility during the

discussions and higher exposure to stressful life events was associated with a significant decrease
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in target-rated internalizing symptoms one year later. As stressful life events are typically linked
to poor psychosocial adjustment such as internalizing problems (Ge et al., 1994; K. J. Kim et al.,
2003), this finding suggests that flexibility may act as a protective factor against these
detrimental outcomes.

This is in line with research showing that the ability to regulate emotions is generally
protective following exposure to stress. For example, Kim & Cicchetti (2010) found that
maltreated children who showed better emotion regulation were better accepted by peers and
more likely to show a decrease in internalizing symptoms over time. In addition, at high levels of
life stress, adolescents who reported using cognitive reappraisal (an emotion regulation strategy)
more often showed lower levels of emotional and behavioural problems compared to their
counterparts who used cognitive reappraisal less often (Flouri & Mavroveli, 2013). The pattern
of results between flexibility and emotion regulation are very similar, lending support to the idea
that flexibility reflects effective emotion regulation. Additional research is needed to better
understand the protective effects of flexibility among youth who have experienced numerous
stressful life events.

In addition, the correlational analyses provided some evidence that lower flexibility at
Time 1 was associated with higher exposure to stressful life events at Time 2. Adolescents
experience more stressful life events relative to children and adults, and they also perceive these
events to be more stressful (Larson & Ham, 1993; Spear, 2000). When events occur, adolescents
who are less flexible (i.e., rigid) may make the situation worse by not regulating effectively,
which might lead to more stressful life events in the future. For example, during a disagreement
with a friend, a flexible adolescent may express a wide range of emotional states to resolve the

conflict, preventing a future stressful life event (i.e., dissolution of a close friendship). In
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contrast, a rigid adolescent in the same situation might remain angry despite her friend’s attempts
to reconcile, resulting in friendship dissolution and potentially more stressful life events down
the road (e.g., loss of other close friendships). There is also some support for the opposite
direction of the same association; Hollenstein and Lewis’s (2006) findings suggest that higher
exposure to stressful life events is associated with lower flexibility during a positive discussion.
Further research is needed to clarify the direction (or bidirectional nature) of this association. If
additional studies indicate that lower flexibility leads to more stressful life events, youth who
have experienced many stressful life events may benefit from learning to improve flexibility to
prevent future stressful life events.
Social Support Satisfaction and the Flexibility-Adjustment Relation

Social support satisfaction was a significant moderator of the relation between flexibility
and both psychosocial adjustment measures. With respect to internalizing symptoms, higher
flexibility during the discussions and higher levels of social support satisfaction was associated
with a significant decrease in friend-rated internalizing symptoms one year later, which was in
line with our hypotheses. This finding bridges two related areas of research (associations
between social support and psychosocial adjustment, and associations between social support
and emotion regulation) and adds to the literature that the link between effective emotion
regulation and reductions in internalizing symptoms may be enhanced by supportive
relationships. Specifically, support from important relationships may help to promote effective
emotion regulation skills (Marroquin, 2011), resulting in improved psychosocial outcomes. Few
studies to date have examined all of these factors in combination, and a potential future direction
may be to develop and test a conceptual framework of these associations. In terms of relationship

quality, it was unexpected that higher flexibility during the discussions and lower levels of social
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support satisfaction was related to a significant decrease in target-rated relationship quality over
time. Also contrary to expectations, we found that for both high and low flexibility, lower levels
of social support satisfaction was related to a significant decrease in friend-rated relationship
quality one year later. One potential explanation for these results is that lower satisfaction may
be due to a greater need for support than one is currently receiving or having a higher threshold
for satisfaction that is not being met, which might drain relationship quality over time. It is also
possible that lower satisfaction may lead to more negative support behaviours (e.g., criticizing,
blaming, invalidating), resulting in poorer relationship quality. For example, Jayamaha and
colleagues (2017) found that when an individual reported greater distress during romantic
couples’ discussions, partners high in attachment anxiety felt less valued/satisfied and in turn
exhibited more negative support behaviours, leading to a decline in relationship quality over
time. This research also highlights the possibility of other factors we did not account for (e.g.,
attachment anxiety) that may have contributed to our pattern of findings.
Strengths, Limitations, and Future Directions

The present study was the first to examine the relation between flexibility and future
psychosocial adjustment outcomes, and potential moderators of this relation, in adolescent friend
dyads. However, some limitations of our research should be acknowledged. First, there was
some attrition in the sample from Time 1 to Time 2. Although there were no significant
differences in Time 1 variables between participants who returned and who did not return for
Time 2, it is possible that this may have influenced or limited the results. Specifically, the study
was underpowered; the final sample size of 55 dyads provided ~10% power to detect at least a
medium-sized effect in a multilevel analysis framework with the obtained estimated intraclass

correlation (ICC = .36; Kleiman, n.d.). Second, our relationship quality measure was about one
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close friendship whereas our social support satisfaction measure was about all relationships in
general, which leaves the interpretation of our results a bit unclear. Third, our self-report
measure of perceived social support precluded our ability to elucidate the specific effects of
individual support sources, such as dyad partner, romantic partner, and parents. There is
evidence to suggest that different sources of support have a differential impact on adolescents’
psychosocial adjustment (Chu et al., 2010; Demaray & Malecki, 2002), but all social support
sources were grouped within one variable in the present study. This lack of granularity limited
the potential for more specificity in our findings. Future research on the role of social support
should examine the unique contributions of different social relationships on flexibility and
adolescent adjustment. Finally, our sample consisted of predominately Caucasian late adolescent
female dyads reporting relatively high relationship quality, so the findings cannot be generalized
to more diverse samples, other age groups, or males. It is possible that different patterns of
findings may emerge for younger adolescents given that maturation of emotion regulation
abilities generally occurs across development (Sabatier et al., 2017), and for males given the sex
differences in emotional expressions, socialization, and emotion regulation (Perry-Parrish &
Zeman, 2011).
Conclusion

During late adolescence, close friend dyads go through a significant transition and may
face multiple stressors. The results of the present study suggest that among adolescents who
experience many stressful life events, having the ability to flexibly express a range of emotional
states and adjust to changing emotional circumstances during interactions with a close friend
may help to improve internalizing problems over time. In addition, friendships during late

adolescence are characterized by closeness and intimacy; however, our results showed that if an
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adolescent is unsatisfied with the social support they receive from others, the quality of their
friendship declines over time regardless of how flexible the dyad is. Our findings contribute to a
greater understanding of how and for whom flexibility may impact psychosocial adjustment in

adolescent friend dyads.
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General Discussion

This dissertation explored interpersonal emotion dynamics between adolescent friends,
and their associations with psychosocial adjustment, in three empirical studies. The findings
from these studies add to the literature that adolescent friends influence each other at an
emotional level, and the degree to which this occurs varies between friendships. Moreover,
interpersonal emotion dynamics within adolescent friendships show associations with
internalizing symptoms and relationship quality over time. This collection of research makes a
significant contribution as the first theoretical test of adolescent friend temporal interpersonal
emotion systems (TIES; Butler, 2011) and provides a foundation upon which further research in
this critically important area can build.

Applications to Temporal Interpersonal Emotion Systems (TIES)

The three studies of this dissertation provide several insights into adolescent friendships
as temporal interpersonal emotion systems (TIES; Butler, 2011). In the first two studies, I found
evidence of physiological synchrony (in Study 1) and socioemotional flexibility (in Study 2)
during the discussion task, meaning that real-time emotion components (physiological arousal in
Study 1, and expressed emotion in Study 2) were synchronizing and coordinating between
adolescent friends. In Studies 2 and 3, real-time interpersonal emotion dynamics (socioemotional
flexibility) was associated with individuals’ internalizing symptoms and relationship quality,
revealing interactions between lower order processes (i.e., moment-to-moment changes in
emotion states within an interpersonal interaction) and higher order structures (i.e., longstanding
individual or dyadic characteristics). As a result, these findings suggest that there is both

reciprocal causality (interactions between system components within the same time scale) and
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circular causality (interactions between different time scales) within adolescent friend TIES
(Hollenstein et al., 2013; Lougheed, 2020; Witherington, 2011).

Moreover, the third study extended the TIES model to examine potential moderating
influences on the association between interpersonal emotion dynamics and change in
psychosocial adjustment over time. Specifically, exposure to stressful life events and social
support satisfaction moderated the relation between socioemotional flexibility and change in
psychosocial adjustment one year later. Taken together, the results of this dissertation provide
empirical support for describing and characterizing adolescent friendships as TIES, where
moment-to-moment emotion dynamics and psychosocial adjustment at the developmental time
scale mutually influence each other both within and between relationship partners.

While this dissertation makes several novel contributions to the emotion dynamics
literature, it is noteworthy that the patterns of associations were not entirely consistent across the
three studies. Compared to research examining parent-child and adult romantic partner TIES
(Lougheed, 2020; Randall et al., 2013; Randall & Butler, 2013), findings for friend TIES seemed
to suggest that interpersonal emotion dynamics between friends have a weaker association with
psychosocial adjustment. Further research on friend TIES is needed to clarify these differences,
but I speculate that there are several reasons that may help to explain, in part, the pattern of
results. First, the voluntary nature of friendships may mean that friends, compared to obligatory
relationships (e.g., parents and children, married spouses), are less likely to engage in conflict for
fear of relationship dissolution (Laursen, 1993b; Laursen et al., 1996). Anecdotally, when the
experimenter presented the conflict topic to friend dyads to discuss for this dissertation, some
adolescents denied their responses by saying that they accidentally picked the wrong statement

on the conflict topic questionnaire, misunderstood the statement, or that the questionnaire
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responses must have been fabricated by the experimenters. As the conflict discussion unfolded,
friend dyads tended to find a compromise between their opposing views relatively quickly and
arrive at a mutual understanding. This is consistent with previous research demonstrating that
conflict between friends is characterized by greater mitigation, friendly affect afterward,
disengaged resolutions (e.g., stop talking, leave or change the subject), and equal or no outcomes
(both parties achieve similar levels of their original conflict goals, or neither party obtains
original conflict goals, respectively) compared to parent-adolescent conflict (Adams & Laursen,
2001; Laursen, 1993b).

Research on another type of voluntary relationship, dating relationships, has made similar
observations of adolescent romantic partners when discussing conflict. Ha and colleagues (2019)
examined the real-time interaction patterns during conflict within adolescent romantic couples
and observed that first statements of a conflict discussion often involved one of the partners
denying or minimizing the conflict topic, which was then positively reinforced by the other
partner. However, conflict is not necessarily harmful; when handled in a constructive wayj, it
provides opportunities for relationships to grow (Ha et al., 2019). Within a dynamic systems
framework, fewer perturbations (e.g., experiences of conflict) translate into fewer opportunities
for the system (e.g., TIES) to adapt, reorganize, and ultimately change (Hollenstein et al., 2013).
The existing literature has primarily examined and found significant associations between
interpersonal emotion dynamics during conflict and psychosocial adjustment (rather than in
positive or neutral contexts; DePasquale, 2020; Levenson & Gottman, 1983), suggesting that
how dyads approach conflict, and the changes that ensue in the system, plays a particularly
important role in shaping well-being. Thus, by avoiding or not fully engaging in conflict, friends

may not be reaping the benefits that the ability to navigate conflict has on psychosocial
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adjustment, and the associations between interpersonal emotion dynamics and psychosocial
adjustment that have been found in other relationship types may be diminished in friendships. It
is also possible that a different pattern of results may have emerged if the order of discussions
was reversed.

A second reason that may help to explain the differences in results between friend TIES
and other types of TIES is that, given that friendships are voluntary, they tend to be less stable
and more transient compared to parent-child and adult romantic relationships (Brown & Larson,
2009; Troutman & Fletcher, 2010). Most friend interactions take place in situations where there
is competition among alternative interaction partners, whereas parent-adolescent interactions
typically take place in situations where there are no alternative interaction partners (Adams &
Laursen, 2001; Collins & Laursen, 1992). This dissertation examined friend dyads during late
adolescence which is a developmental period marked by several transitions (e.g., graduating
from high school, beginning postsecondary school), which may have introduced even more
instability and alternative interaction partners into these friendships. Compared to longer term
relationships, there may not be enough time or opportunities for repeated interactions within
friend dyads for real-time emotion dynamics to create stable patterns of higher order dyadic
tendencies and eventually longstanding characteristics that emerge across development. As a
result, friends may have a weaker relationship to psychosocial adjustment compared to parents
and children or adult romantic partners with a longer relationship history.

Finally, vertical relationships such as parent-child relationships have an inherent power
difference, as parents feel responsible for shaping the behaviour of their children (Adams &
Laursen, 2001; Furman & Buhrmester, 1985; Laursen, 1993a). Parents also possess more mature

emotion regulation abilities than their children, and parents engage in more emotion coaching

130



than friends to teach emotion regulation skills (Miller-Slough & Dunsmore, 2020; Zimmermann
& Iwanski, 2014). In contrast, friendships are horizontal relationships where power is shared
more or less equally, and there is no responsibility for the behaviour of the other person (Adams
& Laursen, 2001; Furman & Buhrmester, 1985; Laursen, 1993a). Adolescents are still
developing skills for regulating their own emotions and learning how to provide constructive
support for friends (Miller-Slough & Dunsmore, 2016). Taken together, friends may not be
looking to change each other’s behaviour and they may also be less skilled in regulating each
other’s emotions within TIES, meaning that friends may be somewhat less influential with
respect to adolescents’ psychosocial adjustment compared to parents.
General Implications and Future Directions

Together, results from these studies demonstrate that interpersonal emotion dynamics
between friends may have a weaker association with adolescents’ psychosocial adjustment
compared to parents during late adolescence. Although adolescent friend dyads were not
explicitly compared with parent-child dyads in this dissertation, the literature on interpersonal
emotion dynamics in parent-child dyads has revealed more consistent associations with
psychosocial adjustment (Lougheed, 2020). This is consistent with the fact that parents continue
to be a major source of influence on their children’s socioemotional development, even when
competing sources of influence such as friends and romantic partners emerge during adolescence
(Laursen & Collins, 2009; Steinberg, 2001). Future studies should compare adolescents during
interactions with their best friend and with their parents in order to better understand how
patterns of interpersonal emotion dynamics differ between these relationships and the resulting

impact on relationship partners’ psychosocial adjustment.
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The results of this dissertation also suggest that while adolescents influence each other
with respect to emotion components and psychosocial adjustment separately, interpersonal
emotion dynamics may not be a mechanism underlying similarity in psychosocial adjustment
between friends. For example, in Study 1, friends’ ratings of relationship quality were found to
be correlated with each other, and friend dyads demonstrated physiological synchrony during the
discussion task. However, physiological synchrony was not a significant predictor of relationship
quality in friend dyads. This suggests that there may be other interpersonal emotion processes at
play outside the scope of this dissertation that might account for the similarities in psychosocial
adjustment between friends. Future research should explore additional forms of emotion
dynamics in friend dyads such as emotional transmission (the process by which one dyad
member’s emotion predicts changes in the other member’s emotion at a subsequent time point;
Larson & Almeida, 1999) and emotional inertia (the degree to which an individual’s current
emotional state can be predicted by their previous emotional state; Kuppens et al., 2010).
Emotional transmission and emotional inertia have been linked to relationship quality (Lougheed
& Hollenstein, 2018) and depression (Kuppens et al., 2012), respectively, in parent-adolescent
TIES, and these dynamics may also extend to predict psychosocial adjustment in friend TIES.
Moreover, the limited associations found between emotion dynamics and psychosocial
adjustment may also suggest that aspects of adjustment most relevant to the dynamics examined
in this dissertation were not captured. It will be fruitful for future investigations to include a
broader view of psychosocial outcomes that are relevant to adolescents (e.g., academic success,
socioemotional competence, externalizing symptoms, executive functioning) in order to assess

this possibility.
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This dissertation represents the first theoretical test of interpersonal emotion dynamics in
adolescent friend TIES, and points to several important avenues for future research. First, future
studies would benefit from incorporating multiple time scales (e.g., moments, days, years) to
better understand how interpersonal emotion dynamics between friends stabilize into higher
order structures such as psychosocial adjustment across development, which in turn constrain
lower order dynamics (i.e., the process of circular causality within dynamic systems theory;
Witherington, 2011). The optimal method that has been proposed for examining circular
causality within TIES is measurement burst designs (Lougheed, 2020). Measurement burst
designs are a special type of longitudinal design in which multiple “bursts” of intensive (e.g.,
hourly, daily) measurements are nested within a larger longitudinal (e.g., monthly, yearly) study
(Cho et al., 2019). More research on the bidirectional influences between interpersonal emotion
dynamics and psychosocial adjustment at multiple time scales is essential for furthering our
understanding of the role of friendships in socioemotional development.

Second, additional research is needed to continue to elucidate how contextual factors
contribute to interpersonal emotion dynamics within adolescent friendships. The existing
literature provides evidence that physiological synchrony and socioemotional flexibility become
stronger or weaker in the presence of contextual risk factors (e.g., biological predispositions such
as parent and/or child psychopathology; Amole et al., 2017; Lunkenheimer et al., 2013; Suveg et
al., 2019; van der Giessen & Bogels, 2018; Woody et al., 2016). Moreover, the presence of risk
factors in both members of a dyad may reflect dual-vulnerability for maladaptive patterns of
emotion dynamics (e.g., rigidity) and poor psychosocial adjustment. Future studies should
compare interpersonal emotion dynamics among friend dyads in which both members have risk

factors to dyads in which only one and no members have such risk factors, respectively.
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Conclusion

We are wired for social connection, and nearly every measure of health and well-being is
enhanced by access to close relationships (Beckes & Coan, 2011). Social relationships are
especially important for regulating emotion as individuals’ emotions are connected to and
affected by the emotions of their relationship partner during interpersonal interactions (Butler,
2011). While it is known that adolescents influence each other’s emotions in close friendships,
for better or for worse, the question of Zow friendships impact individuals’ and dyads’ emotion
regulation and well-being is only beginning to be understood. In terms of practical implications
for adolescent female friendships, the findings from this dissertation suggest that friendships in
which a range of positive and negative emotions can be flexibly expressed may be associated
with better psychosocial outcomes, particularly fewer internalizing symptoms. Uncovering the
underlying processes by which friends influence each other’s emotional experiences has
significant implications for understanding the adaptive and maladaptive role that friends may

have in shaping socioemotional development.
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Appendix A: Me and My Best Friend Questionnaire (MMBFQ)

Me and My Best Friend Questionnaire — ME

Please select the response that best describes you in general. There are no right or wrong

answers.
HOW LIKELY ARE YOU TO ...
Not At All Somewhat Extremely
Likely Likely Likely

1. Be able to keep friends 3 4 5

2. Be afraid of change 3 4 5

3. Confront someone about 3 4 5
an interpersonal problem

4. Laugh at yourself 3 4 5

5. Lie to your parents to 3 4 5
avoid getting in trouble

6. Worry about romantic 1 3 4 5
relationships

7. Check with someone 1 3 4 5
before posting an
Instagram photo

8. Lie to someone to 1 3 4 5
protect their feelings

9. Be happy 1 3 4 5

10. Try new things 1 3 4 5

11. Cancel plans at the last 3 4 5
minute

12. Do well at physical 1 3 4 5
activities

13. Be satisfied with the way 1 3 4 5
that you are leading your
life

14. Have a lot of original 1 3 4 5
and creative ideas

15. Be satisfied with your 1 3 4 5
physical appearance

16. Like someone’s picture 1 3 4 5
on social media even if
you didn't actually like it

17. Keep a juicy secret 3 4 5

18. Be satisfied with who 3 4 5
you are
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Not At All Somewhat Extremely
Likely Likely Likely
19. Believe your parents 1 3 4 5
know what is best for
you
20. Sneak into a second 1 3 4 5
movie if you only paid
for one
21. Vote Conservative in the
next election
22. Think of yourself as 1 3 4 5
sociable and good with
people
23. Compare yourself to 1 3 4 5
others’ abilities and
achievements
24. Buy test answers from 1 3 4 5
someone
25. Know exactly what you 1 3 4 5
want to do when you
finish school
26. Value your parents’ 1 3 4 5
opinions
27. Cheat on a test if you 1 3 4 5
thought you could get
away with it
28. Be able to make friends 3 4 5
29. Care about what others 3 4 5
think of you
30. Tell someone the truth if 1 3 4 5
it would hurt their
feelings
31. Be moody 3 4 5
32. Worry about whether 3 4 5
others have a romantic
interest in you
33. Tell a cashier if they 1 3 4 5
gave you too much
change back
34. Be late 3 4 5
35. Get in trouble because of 3 4 5
things you do
36. Be a good student 1 3 4 5
37. Stand up for someone at 1 3 4 5

the expense of your
reputation
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they are upset

Not At All Somewhat Extremely
Likely Likely Likely
38. Do things you know you 1 3 4 5
shouldn’t do
39. Say how you truly feel 1 3 4 5
40. Get along well with your
parents
41. Be grumpy 3 4 5
42. Vote Liberal in the next 3 4 5
election
43. Have difficulty picking 1 3 4 5
up new physical activity
skills
44. Send someone a 1 3 4 5
screenshot of gossip
45. Flirt with someone’s 1 3 4 5
boyfriend/girlfriend
46. Comfort friends when 1 3 4 5

Me and My Best Friend Questionnaire — BEST FRIEND

Please select the response that best describes your best friend in general. There are no right or
wrong answers.

HOW LIKELY IS YOUR BEST FRIEND TO ...

Not At All Somewhat Extremely
Likely Likely Likely

1. Be able to keep friends 3 4 5

2. Be afraid of change 3 4 5

3. Confront someone about 3 4 5
an interpersonal problem

4. Laugh at yourself 1 3 4 5

5. Lie to your parents to 1 3 4 5
avoid getting in trouble

6. Worry about romantic 1 3 4 5
relationships

7. Check with someone 1 3 4 5
before posting an
Instagram photo

8. Lie to someone to 1 3 4 5
protect their feelings

9. Be happy 1 3 4 5

10. Try new things 1 3 4 5
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Not At All Somewhat Extremely
Likely Likely Likely

11. Cancel plans at the last 1 3 4 5
minute

12. Do well at physical 1 3 4 5
activities

13. Be satisfied with the way 1 3 4 5
that you are leading your
life

14. Have a lot of original 1 3 4 5
and creative ideas

15. Be satisfied with your 1 3 4 5
physical appearance

16. Like someone’s picture 1 3 4 5
on social media even if
you didn't actually like it

17. Keep a juicy secret 3 4 5

18. Be satisfied with who 3 4 5
you are

19. Believe your parents 1 3 4 5
know what is best for
you

20. Sneak into a second 1 3 4 5
movie if you only paid
for one

21. Vote Conservative in the 1 3 4 5
next election

22. Think of yourself as 1 3 4 5
sociable and good with
people

23. Compare yourself to 1 3 4 5
others’ abilities and
achievements

24. Buy test answers from 1 3 4 5
someone

25. Know exactly what you 1 3 4 5
want to do when you
finish school

26. Value your parents’ 1 3 4 5
opinions

27. Cheat on a test if you 1 3 4 5
thought you could get
away with it

28. Be able to make friends 3 4 5

29. Care about what others 3 4 5

think of you
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Not At All Somewhat Extremely
Likely Likely Likely
30. Tell someone the truth if 1 3 4 5
it would hurt their
feelings
31. Be moody 3 4 5
32. Worry about whether 3 4 5
others have a romantic
interest in you
33. Tell a cashier if they 1 3 4 5
gave you too much
change back
34. Be late 1 3 4 5
35. Get in trouble because of 1 3 4 5
things you do
36. Be a good student 1 3 4 5
37. Stand up for someone at 1 3 4 5
the expense of your
reputation
38. Do things you know you 1 3 4 5
shouldn’t do
39. Say how you truly feel 1 3 4 5
40. Get along well with your 1 3 4 5
parents
41. Be grumpy 3 4 5
42. Vote Liberal in the next 3 4 5
election
43. Have difficulty picking 1 3 4 5
up new physical activity
skills
44. Send someone a 1 3 4 5
screenshot of gossip
45. Flirt with someone’s 1 3 4 5
boyfriend/girlfriend
46. Comfort friends when 1 3 4 5

they are upset
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