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Abstract

Engaging inprosocial behaviodr voluntary acts to benefit othéranaybe effective for
restoring individual s dntweestuded investgatedehe irk ons wi t
between daily loneliness, social contact, and prosocial behaviour. Study 1 examined daily
associations between loneliness and prosocial engagement using daily life assessments of 100
middle-aged and older adults in the community. Adults high in chromieliloess, but not those

low in chronic loneliness, exhibited decreased prosocial behaviours odutayg which they
reportecelevated transient loneliness. The findings suggest that chronic loneliness may elicit
maladaptive responses to transient loresgy reducingprosocial engagemerBuilding on

these findings, Studies 2 and 3 investigated whether an intervention designed to increase daily
prosocial behaviouvould redue the subjective experience tdneliness anthcrea the

objective number afocialcontacs among university students (Study 2) and lonely adultisen
community (Study 3)In Study 2 N = 407), the kindness interventidrcompared to an active
control interventiod increased daily social contaespecially with close otherand reduced

daily loneliness for participants who reported high baseline lonelimeSsudy 3 N = 208)
participants who completed a modified version of the dananessnterventionshowed
sustaireddaily social contacafter the interventionwherea participants who completed an

active control intervention showed decreased daily social contact after the interv€hgion
kindnessantervention alsoeduceddaily feelings oflonelinessthoughnat significantly more

than theactivecontrolintervention This dissertation contributes to the growing literature on the
benefits of prosocial behavior lpyoviding preliminary evidencenat itmayhelp toaddress

social disconnectiarHowever, furthework will be neededo refine the interventioand

confirm the effects documented in these initial studies



Lay Summary

Prosocial behaviour (any voluntary act aimed at benefitting others) is a common way for people
to connect with one another. This dissertatio
connections. Study 1 indicates that middiged and olderdalts who experience loneliness over

an extended period tendéogage less prosocial actions on days when they feel particularly
lonely. These findings highlight the importance of interventions that encourage lonely
individualsto engage in opportunés to reconnect. Study 2 suggests that an intervention

designed to promote daily acts of kindness reduces daily loneliness and increases the number of
daily social interactions among university students. StuldytBerexamines the effects of a

modified \version of the acts of kindness interventamnong lonely adults in the community

Taken together, thestudiessuggesthatinterventions promoting prosocial behaviooay

provide a promising route tddress our experiences of loneliness soudalisolation.
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Chapter 1: Introduction

1.1  The Need for EvidenceBasedInterventions for Loneliness and Social Isolation
Researchers and major health authorities have increasingly recognized social disconnection
as a public health concern that has broad implications foro prheaté and physical heal(8.
T. Cacioppo & Cacioppo, 2018; Department for Digital Culture Media and Sport, 2018; Holt
Lunstad, 2017; Hit-Lunstad et al., 2017; World Health Organization, 203byial
disconnection can include both loneliness and social isolation, which are related yet distinct
constructs. Whereas social isolation refers to the objective state of lack of social withtac
others, loneliness describes a distressing emotional experience arising from a perceived
di screpancy between oneds (Pelmani&Paplavald@ilhact ual
other words, people can feel lonely in a crowd, and they do not necessarily feel lonely being
alone.
Extensive evidence has documented that both loneliness and social isolation are robust risk
factors for aHcause mortality and a wide range of physical and mental health (§suss/iew:
J. T. Cacioppo & Cacioppo, 2014; Haltinstad et al., 2010; Ong et al., 2016dneliness, in
particular, is viewed as a transdiagnostic clinical phenomenon that has a significant impact on a
constellation of mental health outcon{ekeinrich & Gullone, 2006; Kall et al., 2020hcluding
depressino (J. T. Cacioppo et al., 2010; Jaremka et al., 20d#Riety(Matthews et al., 2019)
suicidal ideation and behavi@Btickley & Koyanagi, 2016)sleep disturbandgiom et al., 2020)
and substance ugAkerlind & Hornquist, 1992)In longitudinal studiedoneliness predicts
subsequent increasm depressive sympton{d. T. Cacioppo et al., 2010; Jaremka et al., 2014)
and intervening to reduce loneliness by standard deviation results in a reduction of 0.33

standard deviation in depressive symptoms assessed 1 or 2 yedkédatiar\Weele. et al.,



2011) These findings suggest that interventitmalleviate loneliness can be effective in
treating and preventing depressive symptamssyell agotentiallyaddressing othexssociated
mental health issues

However, there remains a lack of effective aedessible interventions to mitigate
loneliness and social isolatigBickenset al., 2011; Gardiner et al., 2018; Masi et al., 2011)
Notably, there is a pressing need for brief and-tmst interventions that overcome both
systemic barriers (such as costs) and internal barriers (suchvdingness teseek professional
help due to stigma about lonelingggeventing young people from accessing necessary mental
health care&chleider et al., 2020%iven the large gap in evidence on effective interventions,
public and community sectors often deliver loneliness intervention programs in communities
without adequate empaal evidence of their likely effectivene@&ied et al., 2020)Another
gap remains in theoretical frameworks for interventignged et al., 2020)What are the drivers
and underlying mechanisms that create and perpetuate loneliness and isolation? Effective
interventions houl d successfully address the mechanis

of loneliness and social isolation.

1.2  Social Functions of Loneliness

There are two predominatiteoriesabout the functions of lonelinetisat initially may
appear to conflict with each othéirst,it has been suggested thateliness can be adaptive,
motivating one to seek connection with others. According to some evolutionary theories, the
feeling of loneliness serves as an aversie¢ aglaptive, signal alerting a person to attend to,
repair, or replace damaged social connections that are essential for cooperation and mutual

protection for surviva{J. T. Cacioppo et al., 2014h a similar vein, loneliness has been



described as a fAsoci al hunger o that heightens
cues and opportunities for social reconnection and incly§&andner et al., 2005)n line with
this idea, soci al reconnection theory suggest
not satisfied (such as after an experience of social exclusion), they seek to reconnect with others,
even strangerdy expressingand acting pongreater interest in making new friends, working
with others, or doing nice things for new interaction partnerstderto restore their sense of
connectionManer et al., 2007)

However, asecondheory andbody of research points to mechanisms through which
loneliness is linked to social withdrawal and further isolations €tolutionary model proposes
that loneliness is linked to a s@lfeservation motivation that makes one more caifered and
hypervigilant toward social threats to avoid the perilous consequences of uninhibited social
approachJ. T. Cacioppo et al., 2014, 201This selfpreservation motivation can lead people to
avoid and wihdraw from others. In support of this model, data have shown hypervigilance to
negative social cues among lonely young and middied adult¢S. Cacioppo et al., 2015,
2016)and increased setfenteredness among lonely middiged and older adul(3. T.
Cacioppo et al., 2017Hence, this line of research suggests that loneliness is linked with a
motivation toprotect oneself from social threats and socially withdraw, which can perpetuate

loneliness and isolation through a vicious cydleT. Cacioppo & Hawkley, 2009)

1.3 Differential Roles of Chronic vs. Transient Loneliness
To reconcile these seemingly contradictory loneliness mechanisms, seggies have
distinguished between transient and chronic loneliness, and suggested they have differential

implications(Doane & Adam, 2010; van Roekel et al., 2018; Vanhalst et al., 28&&prding to
3



this distinction, transient loneliness may serve as an aversive yet evolutionarily @adaptiv
responseto the extent that it motivates individuals to seek reconnection with dthérs
Cacioppo et al., 2014However, when experienced repeatedly or over an extended period of
time, lonelness may become maladaptive, leading to a vicious cycle that maintains and
aggravates lonelinegQualter et al., 2015)

For instance, a fouwave (threeyear) longitudinal study suggests that only chronically
lonely adolescents with stable high loneliness scores for three years were daathbier
hypersensitivity to social exclusion (i.e., high levels of negative emotions) and hyposensitivity to
social inclusion (i.e., low enthusiasm), as compared to other adolescents who had different
loneliness trajectories of increased or decreasedit@sslover tim¢Vanhalst et al., 2015)
These findings suggest that when adolescents experience loneliness over an extended period of
time, they can start developing a maladaptive pattern of hypergigynsit negative social
outcomes, which then leads to further isolation and loneliness.

Two longitudinalstudieshave found that chronically lonely midedgyed and older adults
tend to increasingly reduce their involvement in social activities andressilh, find themselves
increasingly lonely and isolated over tifgger & Huxhold, 2018; Power et al., 201%his
suggests thathen loneliness bemes chronic, it may no longer serve an adaptive signaling
function that motivates efforts to reconnect with others (for example, by engaging in prosocial
behaviour), but rather leads an individuaithdraw from or avoidocial opportunities in a

way that aggravates their loneliness through a vicious cycle.



1.4  Interventions for Breaking the Vicious Cycle of Chronic Loneliness

Effective interventions should address the vicious cycle of loneliness and social isolation,
between negative social cognitions (such as hypervigilance to social threats) and maladaptive
behavioural consequences (such as withdrawal or increasddcedfHickin et al., 2021; Masi
et al., 2011)Interventions for loneliness have focusedsariousintervention targetsncluding
increasing opportunities for socialization or social support (e.g., befriending programs),
providing social skills training, or addressing cognitive processes (e.gghhpatterns,
mindfulness skillsHickin et al., 2021; Mann et aR017; Masi et al., 2011/Notably,one of the
frequentlyused interventions Sognitive Behavioural TheragCBT), which aimsto reframe
| onel y npgatveiritegpérsonal thoughéssuming that this cognitive shift widlad to
improved social behaviours and reduced lonelifegskin et al., 2021; Kall et al., 2020; Mann
etal., 2017)

This dissertatiomdoptsaslightly different approach by targetirglpiftsi n par t i ci pant s
behaviours within their daily social environmeinstead ofocusing on changes in cognitive
processerior researchusingbehavioural activation (BAhasindicatedthe effectivenes®f a
behaviourabpproachhataimsto increase rewarding social activiti@smitigating loneliness
among homebound older adul@hoi et al., 2020)Extendingthis line ofwork, this dissertation
centerson prosocialitybased intervention hat speci fically aims to en
prosocialbehaviar. Prosocial behaviour is defined as a voluntary act takémthe intentof
benefiting othersrather themselvegncompassingothnaturallyoccurring, spontaneous acts of
kindnessandplanned activities, such as volunteer{htyi et al., 2020; Midlarsky & Kahana,

1994)



An interventionaimed at promotingrosocial behaviour holds great promise on multiple
frontsfor lonely individuals Prosocial behavioytbeing an innate and ubiquitoastion that
connects people with each othleas adistinctadvantage over oth&rmsof social engagement
(such asattending social gatheringgrosocial behavior can be séffitiated (in contrast with
being invited to a social gatheringhd thereforét offers individuals a route for proactively
createsocialopportunities Prosocial behavior generally leads to positive reactions from others
(e.g.,appreciatiohand involves less risk of negative social experiences (e.g., rejection) than
other social behaviordhiscan help counter the negative social expectations thelgoc
isolated and lonely individuals often hdtirew & Alden, 2015)
In addition, one of its key differentiating factors from other behavioural approaches is its
emphasis on the motivation to benefit anotersonlindividuals experiencing loneliness and
isolation are often seenbsingont he receiving end of othersoé su
suggest that being the target of othersoé gene
backfire, parttularly for those with lower perceived status, by making their status salient and
causing them to feel pitied or embarrassed (i.e., social identity tBaadstrom et al., 2019n
contrastanintervention that encourages thenptirtakein actions directed at otherseither
amedaa | | eviating othersdo di sitmayereosenttheir foeusiaa nci n g
from theirown social pairand social preservation motivasd towardsan empowering role that
brings a positive impact on others.
1.5 The Benefits of Prosocial Behaviou f or Gi ver so0-Bdhgal th and Wel
To date, a number of studies have investigat
emotional lives and physical health (reviewe€unry et al., 2018; Hui et al., 2020)

Accumulating evidence consistently shows better health anebe®ly outcomes among people
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who are more regularly engag@dorosocial activities, including spending money on others and
volunteerism(Aknin, Dunn, Helliwell, et al., 2013; Kim et al., 2020; Klein, 2017; Poulin, 2014)
Prospective studies have also shown that regular engagement in prosocial behashaas, s
volunteering or informal helping, buffers against ldegn health riskgHui et al., 2020; Poulin

et al., 2013) This line of research suggests that interventions promoting prosocial behaviour may
enhance physical and psychological wading(Curry et al., 2018; Fried et al., 2008yior

experimental studies have indeed shown that prosocial behaviours, including spending money on

others, volunteering, and acts of kindness, have positive effects oa @ivers u b j ebeirtgi ve we |

(e.g.,Aknin, Dunn, Hellwell, et al., 2013; Dunn et al., 2008; Nelson et al., 2016; Pressman et al.,
2015)and als@ to a more limited extediton healthrelated outcomes (e.dNelsonrCoffey et

al., 2017; Whillans et al., 2016)

1.6  The Effects of Prosocial Behaviour on Social Connection

Although fewer studies have exaned the relationship between prosocial behavior and
giverso6 soci al |l i ves, some promising initial
can have positive effects on social relationships. Beyond the evidence e$ectissal
associations lheeen prosocial engagement and positive social relationship out¢erges
Pilkington et al., 2012)ongitudinal evidence supports a directional link between regular
engagement in prosocial behaviour (e.g., volunteering) and better subsequent social relationship
outcomes, such as attenuated loneliness among regadtyed older adult§Carr et al., 2018)

and more frequent contact with friends among middjed and older adul{&im et al., 2020)

Experi mental work on prosocial behavior has

intervention designed to Iincrease participant
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Initial evidence suggesthat an acts of kindness intervention is effective for improving existing
soci al relationships among different groups o
acceptance in their classroofhsyous et al., 20123nd relationship satisfaction among sowiall
anxious undergraduatéalden & Trew, 2013)In a study examining theffects of prosocial
behavior on cellular aging (telomere length), Fritz e20021)found that healthy community
adults who participated inweek kindness activitiggompletingthree acts of kindness &
singleday,once aveek for 4 weeksdeported aeduction in loneliness across time, not
immediatelyafter the intervention, but 2 weeks after completion of the intervention. Although
promising, the primary aim of this study was not to test the effects of acts of kindness on
loneliness; thus, the ressiitequire replication. In addition, this study did not examine the
i nt er vent icohamngss anydbjectiverneasures adocialcontact An unpublished
ma st e r dxamirting teseiffect ofea kindness intervention on positive relaiérdinger,
2019)documented an increase in positive relations after a kindness intervention but found no
difference between othelirected and selfirected kindnessonditions, suggesting that
prosocial behaviour intended to benefit others might not be more effective thaarself
activities. Overall, more research is necessary to validate these exploratory findings that have
been documented to date, and to providarer evidence for the effects of engaging in prosocial
behavior omp e o pdulgedtise experience @dneliness a well asobjectivemeasures of their
daily social contact.

To my knowledge, no weltontrolled study has yet tested the effects khdness
intervention (or other types of prosocial behaviour) on both objective and subjective indicators of
social connection. For instance, we do not know yet whether a kindness intervention is effective

i n increasing part i eitheiatervergidan, whiochdgsiamiimpoitantt er act i o
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predictor of future social connectednéBéger & Huxhold, 2018; Power et al., 2018)

addition, no stug has yet examined the effects of an intervention to increase prosocial behaviour
on changes in daily social processes using diary assessment, which has been increasingly
recognized as methodologically advantageous for sensitively capturing intervefdéaia eh
psychosocial processes in daily [{tandsay et al., 2019; Smyth et al., 2017 fill these gaps,

this dissertatiortests whether an acts of kindness interventian increases daily prosocial

behavior is effective for increasing social contact and reducing loneliness in the dalily life of
university studentas well as adults in the broader community who report some degree of

loneliness.

1.7  Overview of theDissertation

In this research program, | conducted a series of studies investiljatmbetweerdaily
loneliness, social contact, and prosocial behaviour. Specifically, | conducted threeatudiks
atansweing questions pertaining to daily lonelireeand prosocial behaviour, as follows:

Research Question 1. How are different time scales of loneliness (chronic and transient)
associated with daily prosocial behaviour? (Study 1)

Research Question 2.4s intervention designed tocreag daily prosocal behaviour
effectivein reducing daily loneliness and increasing daily social contact among university
student8 (Study 2)

Research Question 3.adsintervention designedtoincredseo n el y pdailyt i ci pant s
prosocial behaviour, particularly during ments of elevated loneliness, effective at reducing

loneliness and increasing social contact among adults in the broader community? (Study 3)



Study 1Overview (Chapter 2)I aimed to build the theoretical frameworks for the
intervention in the following tw studies (Study 2 and 3), by observing individuals' daily
experience of loneliness and naturadlycurring prosocial engagement in their social
environmentlUsing a communitdwelling sample of middikaged and older adults, | examined
whether transient ahchronic lonelinesbave differential roles in shaping daily social behaviour.
| focused specifically on daily prosocial behaviour as a common social connection behaviour.
The study used repeated daily life assessments, thereby allowing me to dise¢htahgteveen
person effects (chronic loneliness) from the witparson effects of loneliness (transient
loneliness) on prosocial behaviour. This study design also maximizes ecological validity by
capturing loneliness and prosocial behaviour as particigagtage in their typical daily life
routines and environments. Specifically, | tested (1) whether elevated transient loneliness is
associated with increased prosocial behaviour and (2) whether chronic loneliness weakens the
association between transienhédiness and prosocial behaviour. | also conductedpst
analyses examining the role of fear of evaluation to understand how daily experiences of
loneliness may at times be linked with reduced, rather than increased, prosocial behaviour.

Study 2 Overview (Chapter 3). | examined whether increasing daily prosocial behaviour is
effective at reducing daily loneliness and increasing daily social contact in a sampieen$ity
studentsSpecifically, | tested the effects of aatsof-kindness intervention that participants can
easily integrate into their daily routine. In a randomized controlledusialy diary assessmeit
examined the effectof addhy actsof-k i ndness i ntervention on part
contadc (i.e., number of social interactions and interaction partners) and their subjective
perceptions of social connection (i.e., loneliness and sense of belofgirtgst whether direct

contact with the recipient(s) is an essential ingredient of the positigcts of the kindness
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intervention, | also compared the effects of anonymous acts of kindness involving no contact
with the recipients with regular acts of kindness.

Study 3 Overview(Chapter 4). Building on the findings from Study 1 and 2, | develope
and testedninterventiondesigned to increaskily prosocial behaviolamonglonely
community adultsTo tailor the intervention to lonely individualsincorporateccomponents of
the Justin-Time Adaptive Interventiorwhich is designed to deliveirntely interventionduring
moments of neeNahumShani et al., 2015, 20183ased orStudy 1 findings suggesting that
chronically lonely adults become more vigilant to social threat and are more likely to withdraw
from prosocial opportunities on their lonelier days, | desighednterventiorio deliveran
additionaljust-in-time interventiorto support nextday intervention activitieen evenings when
participantgeporedaboveaveragdoneliness| assessetheintervention effectenp ar t i ci pant
subjectiveexperience ofonelinessand objective socialontact(i.e., number of social
interactions and interaction partnersp examine longetermintervention effects, | added a

follow-up assessmedttmonth after program completion.
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Chapter 2: The Differential Roles of Chronic and Transient Loneliness in

Daily Prosocial Behaviour

2.1  Introduction
2.1.1 Background

Older adults are often thought to have an elevated risk of loneliness in comparison to
younger age groups, in part due to-aglated social losses and health problems that limit
mobility and social engagement opportuni{iBykstra, 2009; Lang & Carstensen, 1994)
Indeed, older adults are more likely to live al¢Kbaricha et al., 2007nd to spend a larger
proportion of their time alone than younger age grai@ui et al., 2014; Larson et al., 1985)
Of note, a recent metnalysis that compiled the datasets of different age groups from
adolescence to the oldesitl age group (older than 80 years) suggests that older age is not
associated wit higher trait lonelines@viund, Freuding, et al., 2020)evertheless, loneliness
has been associated with a range of physical and mental health problems as well as with
increased mortality risk in middlaged and older adult sampl@sT. Cacioppo & Cacioppo,
2014, HotLunst ad et al ., 2010; OO6S% |l eabh8in et

As previously noted, loneliness can activate two conflicting motiva(ibnE. Cacioppo

etal., 2014) On one hand, loneliness can flag a social deficit and motivate a person to approach
others and reconnect with them. On the other hand, loneliness can also increase a self
preservation motivation, resulting in increased-seliteredness arypervigilance toward
social threats, which in turn makes one withdraw from social opportultids Cacioppo et al.,
2014, 2017)Empirical evidence supports both the approach motivation perspective (e.g.,
(Gardner et al., 2008nd the withdrawal motivation perspective (eLgqyden et al., @18).

To reconcile these seemingly contradictory motivational tendencies, this work unpacks
12
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the time scale of loneliness in shaping social behaviour. Recent studies have highlighted the
distinction between transient and chronic loneliness. Specifi¢ediysient loneliness may be
adaptive to the extent that it motivates individuals to reconnect, whereas chronic loneliness might
be maladaptive, leading a person to respond to social situations in a way that perpetuates their
loneliness and isolation thugh a vicious cycléQualter et al., 2015)
2.1.2 Research Questions

Based on this distinction, the current study examines the differential roles of chronic and
transient loneliness in daily social behaviour using repeated daily life assessments from a sample
of 100 communitydwelling adults aged 5@5 years. This study fatses specifically on the
adultsé daily prosoci al behaviour as a potent
others. Participants provided ratings of their current loneliness three times a @i@g#éys and
provided information on theprosocial activities throughout the measurement period. Repeated
daily life assessments allowed me to disentangle the betmerson effects from the within
person effects of loneliness (chronic loneliness and transient loneliness, respectively) on
prosocal behaviour, while maximizing ecological validity by capturing loneliness and prosocial
behaviour as participants engaged in thgiical daily life routinegChristiane A. Hoppmann &
Riediger, 2009; Smyth et al., 201 DQhronic loneliness was operationally defined as person
average loneliness levels over addy assessment period, and transient loneliness was captured
by dayto-day variations in loneliness.

Considering thatransent lonelinessnight serveas aradaptivesignalmotivating
individuals to reconnedQualter et al., 2015) expected that elevatechnsientloneliness would
be associated with increased prosocial behaviour on a given day (Hypoth€sistig.other

hand given thatchronic lonelinesss often linked tamaladiptive patterns of hypersensitivity to
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negative social outcomé¥anhalst et al., 2015nd reduced sociahgagemeniBoger &
Huxhold, 2018; Power et al., 2019expected that individuals with higher overall levels of
loneliness chronicloneliness would show weaker daily lonelisg prosocial behaviour
associations than individuals with lower overall loneliness levels (Hypothesis 2).

Although not the main focus of this study, | also conducted postnalyses examining the
role of fear of negative evaluation to better understeowd daily experiences of loneliness may
at times be linked witheduced rather than increased, prosocial behaviour. Previous research has
suggested that chronic loneliness is closely related to hypervigilance toward social8ireats
Cacioppo et al., 2015, 2016&uch sociavigilancemight dampen the motivation to reconnect
with others(J. T. Cacioppo et al., 2014; Maner et al., 2007}his study, lexamined seilf
reportedfear of negative evaluation asreeasureof ndi vi dual sé vigilance
outcomesBuilding on this literature, | examined whether elevated daily loneliness is associated
with sameday elevated fear of evaluation and whether elevated fear of evaluation is associated
with sameday reductions in prosocial behaviour. | specifically explqential timevarying
associations between elevated loneliness and fear of evaluation, extendiegtaldlshed
associations between chronic loneliness and trait fear of evaluation found in previous studies
using retrospective global assessments adlinass (e.g.J. T. Cacioppo et al., 2006)
Ultimately, | aimed to build the theoretical frameworks for the intervention in the following two
studies (Study 2 and 3), by observing individuals' dailyadyies of loneliness and naturally

occurring prosocial engagement in their social environment.
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2.2 Method
2.2.1 Participants

One hundred communigwelling adult3 aged 50 years and above from the Metro
Vancouver area were recruited through community organizapossers, referral, and a
participant database for a large project on social engagement arukigll Data pertaining to
other aspects of this larger project have been published elseflvbgret al., 2018; Lay, Fung, et
al., 2019; Lay, Pauly, et al., 2019; Pauly et al., 2018, 2®P8yious publications from the same
dataset showed significant withiand betweeiperson effects, suggesting the data provide
sufficient power te@xamine the targeted associationghi current study.

The sample wasn averag&7.0 years old§D= 8.7, range 5@5) and 64% female. In terms
of participantsdé ethnic backagr oulBudopeanandhe s amp
4% other ethnicity This sample reflects the racial makeup of Metro Vancouver, where about
onethird of the population has an East or Southeast Asian background, with Chinese being the
secondargest ethnic group, comprising about Gifign of population. Seventywo per@nt of
participants had at least some postsecondary education, and 57% were in a romantic relationship.
Of the 79 patrticipants who reported their annual household income, 53% earned under
Can$40,000 per year, the lamcome threshold for a thrgeerson hosehold in Metro

Vancouver (Statistics Canada, 201Participants received up toAD$100 or the iPad Mini they

1 108participants were initially recruited. However, only 100 participants were included in the final
sample, as eight participants either did not complete the repeated daily life assessments, or their data
could not be used due to technical issues with thee atakection app.
2 Notably, two out of 3&Europearparticipants identified themselves as having mixed ethnicity (i.e.,
European and Central Asian), and two out of 58 East Asian participants also identified themselves with an
additional qualifier (specifyig themselves as Taiwanese or Malaysian Chinese).
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used for the study questionnaires. Participants provided informed consent, and the study was

ethicsapproved by the University of British ColunabBehavioral Research Ethics Board

2.2.2 Procedure
Data, code for the analysis and study materials are available at:

https://doi.org/10.5683/SP3/FOBSGThe study design, hypotheses, and analytic plan were not

preregisteredThe project had four components: a baseline sessiondayl@aily life
assessment period, an exit session, and-asnth followup session. dlescribe only the
components relevant to the present study I(sgee Pauly, et al., 201fr more detall. In the
baseline session, participants provided informed consent and information on their background
and individual difference variables. Participants also completed training on how to use iPads for
the everyday life questionnaires. During thedHy eveyday life assessment period, typically
beginning one day after the baseline session, participants were asked to carry their tablet with
them throughout each day. The tablet prompted participants three times a day to complete a brief
guestionnaire abouteir experiences at the moment, including loneliness ratings (morning,
afternoon, evening, with a minimum fehour interval between questionnaires) using an app
customized for older adults (iDialogPad appytz, 2014 University of Cologne, Germany).
Participants were also asked to take photos on thigettwhenever they encountered an
opportunity to help someone and whenever they actually engaged in prosocial behaviour (i.e., by
helping one or more people). Participants were asked to take photos of objects or scenes (but not
people, for their privacythat would remind them of each situation and facilitate memory
reconstruction of that situation, in line with ideas underlying the Daily Reconstruction Method

(Kahneman et al., 2004ror examfe, when opening a door for someone, they could photograph
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the door handle. As part of the evening questionnaire, participants were asked to review their

photos of prosocial opportunities and prosocial actions from that day, to describe these situations

via voice recording or text description, and to answer fellipnquestions (data not reported in

this paper). Photos have been used in previous research to support recall of daily experiences
(Yueetal.,2014and to capture participantsdé | ived exp
minimally intrusive wg, including with older adult participan{Mysyuk & Huisman, 2020)

Participants were given a broad definition of prosocial behaviour that included frequently
occurring, spontaneous acts of kindness as well as planned prosocial behaviours, such as
volunteering(Curry et al., 2018; Hui et al., 2020)o explain to participants what constitutes
Ahel pingd or fAeveryday prosoci al behaviour, O
( A ma k Contmgputian to helgOther people or another person tha¥ @untary or unpaid, in
responsetoa@pportun ty to help that may or may not be
wi de range of prosoci al behaviours, including
for family, o0 Avolunteering, 06 and Adonrdheyi ng t o
encountered a prosocial opportunity, whether or not they did take an action.

When patrticipants who voluntarily completed daily life assessments beyond-tfay 10
study period were included, there were an average of 32.0 momentary assesSDven3.{).
Aggregating participantsd momentary reports f
evening questionnaire), they provided an average of 11.99 daily repbrts3.45, range =-7
29). | only included the days when participants provided at teestnomentary loneliness
rating. The final analyses included data that participants provided beyonddag $tudy
period. However, | ran additional analysis to test whether the main findings change when

including only the reports provided during thisfil0 days (9.88 daily reports per participant, on
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average) and found that the results did not change substantially. The daily reports also included
instances in which participants took one or more photos but did not complete the evening
guestionnaire thaasked about the photos taken that day (i.e., reports of prosocial
opportunities/actions) = 111).

At the exit session, participants provided feedback. They reported thattiay Ederyday
assessment period was typical of their everyday lives 8.50n a 5point scale) and that study
participation did not interfere with their everyday routinés<1.8/5) or change their behaviour
(M =1.7/5). To be inclusive of diverse populations, the study team provided the translated
version of the study matergain Chinese languages (Mandarin and Cantonese), the second most
used languages in Metro Vancouver. All study materials were translated into simplified Chinese
(with traditional Chinese made available upon request), and all translations were verified by
independent backward translation. Participants completed the study in English (57%), Mandarin

(28%), or Cantonese (15%).

2.2.3 Measures

Everyday loneliness At each beep, participants were asked to report their current loneliness
by respondingtRus sel | 6s (1996M=20I181SDm18I9bfnseng ayvisuali t e m (
analogue scale ranging from 0 (not at all) to 100 (very mMughdlay-level measure of transient

loneliness was created by averaging the momentary loneliness ratings fromyeaoh da

3 Measures of loneliness, prosocial opportunities and actions, and fear of evaluation were averaged

(personlevel means) when computing descriptive statistics.

4 For all the multilevel analyses, | rescal¢ite measures of everyday loneliness and fear of evaluation by

dividing them by 10 to fix model convergence issues due to variables being of very different scales.
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personlevel measure of chronic loneliness was created by computing the meesonof all
momentary loneliness ratings for each individual.

Daily prosocial opportunities and actions Each evening, participants reviewed their
photos and answeredditional questions. The participargported total number of prosocial
opportunities, whether acted upon or not, was computedpficsocial opportunitiesM = 1.54
per day,SD=0.90), as was the total number of prosocial opportunities that were acted.ep,
prosocial actionsM =1.22 per daySD= 0.74). Daily prosocial opportunity and prosocial action
totals were both positively skeweskéwness 1.36 and 1.33, respectively). Analyses reported
in this article are based on proso@ationsratherthan prosocial opportunities.

Additional variables. Sociodemographic characteristics, including @ge, education, and
ethnicity, were assessed at the baseline ses3gx{l = female, 0 = male), education (1 = at
least some postecondary education, O = no pgstondary education), and ethnicity (1 =
European0 =all other ethnic groupsvere dummy coded. All analyses included this set of
control variables. The everydagel assessments also included a measure of fear of evaluation,
which required participants to respond to
peopl e might tKhshdark& Stefer, B00Gn a yidual arlague scale ranging
from O (hot at al) to100 gery muchM = 23.3,SD= 21.3). This variable was used for

exploratory purposes.

2.2.4 Analysis Plan
2.2.4.1 Primary Analyses
Associations between ddgvel and persc#evel loneliness and number of dagyosocial

actions were examined using multilevel modelilmgedpackage irR; Bates et al., 20158
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account for daily reports (level 1) being nested within persons (level 2). Multilevel Poisson
regression models were fit for the count variable (number of prosocial actions taken by each
person on each day; level 1) using ¢merfunction in the Ime4 packagad maximum
likelihood estimation (Laplace approximation).
| first examined the main effects of digvel loneliness (persecentered, level 1) and

personlevel loneliness (grantheancentered, level 2) on number of daily prosocial actions,
controlling fa socicdemographic covariates, including agey ethnicity, and education level
(grandmeancentered, level 2). Next, | examined whether the el®gd interaction between
day-level loneliness and persdevel loneliness statistically predicted dailppocial actions by
adding this interaction term to the model.

Level 1: In(numberof day-level prosocialactiong) = boj + byj (day-level loneliness) + g;

Level 2: boj = 200+ 201 (personlevellonelinesy + 202 (agg) + o3 (sex) + o4 (ethnicity) +
do01(educatioy) + uoj

b1j= 210+ 211 (personlevellonelinesy + uyj

In an attempt to disentangle the effects of prosocial actions and prosocial opportunities, | ran
additional analyses controlled for the total numbegroSocial opportunities participants
encountered at the ddgvel (level 1, persowentered) and persaverage level (level 2, grand
meancentered), as well as for sociodemographic variables (level 2,-graadcentered). These
models will be only repoed in the appendix (Appendix Table A.1) rather than as part of my
main results due to concerns about multicollinearity, given the high correlation between

prosocial actions and opportunities=(.91).
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2.2.4.2 Exploratory Analyses

Further exploratory analysesagsmultilevel models to examine associations between day
level (level 1, persorenteredpnd persodevel (level 2, grandneancentered) loneliness and
sameday fear of evaluation (level 1), using restricted maxirmikelihood estimation (REML).
Then, mulilevel Poisson regression models were used to examine associations between day
level (level 1, persorentered) and persaverage (level 2, grantieancentered) fear of
evaluation and sarrday number of prosocial actions (level 1), using maximum liketiho
estimation (Laplace approximatiohY.he same socidemographic covariates (agex
ethnicity, and education level) were controlled for in both analyses (gnaadcentered, level

2).

2.3 Results

Table 2.1presents perselevel means, standard deviations, and intercorrelations of study
variables and control variables. The number of prosocial opportunities encountered and prosocial
actions taken were highly correlated=(.91,p < .001). Higher overall lorimess was positively
associated with fear of evaluatian«.66,p < .001). Women reported more prosocial actions
overall than menr(= .25,p = .01). Having at least some pa&icondary education € .32,p =
.001) andeuropean ethnic backgrounfis=.22,p = .03) were associated with engaging in more

prosocial actions.

5 Prosocial behaviour was assessed using thetddy measure that aggregated what happened
throughout the day (i.e., prosocial opportunities and actions). Assuming that prosocial actions can occur
in response to emotional states experienced throughodath(i.e., loneliness and fear of evaluation), |
conducted samday analyses that predicted the number of prosocial behaviours an individual engaged in
from their levels of loneliness or fear of evaluation on that day.
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Table 2.1 Personlevel means, standard deviations, and intercorrelations of central study

variables and control variables

Vari abl e 1. 2. 3. 4 . 5 6 . 7. 8 .
1. LonelOh)ess (O . 66 .00 -.05 -.18 -.02 -.14 - 11
2. Fear ofl@0)al u .06 .00 -.17 .17 -.07 -.15
3. Prosocial opp .91 - 10 .25 .28 .17
4. Prosocial act - 05 .25 .32 .22
5. Age (years) - 14 .12 .07
6 Sexf emal e) .00 .03
7. Educastdonndagro .26

8Et hniEwirtop e(@n

Me a@D / % 20.:23.: 1.5 1.2 67.(64.(72.1038. I
(18. (21. (0.¢(0.7(8.¢ % % %
N 100 100 100 100 95 100 100 100

Note Sexwas coded 1 = female, 0 = male; Education was coded 1= at leagpbesteecondary
education, 0 = no posecondary education); ethnicity was codedBuropean0 =all other
ethnic groupsDaily measures of loneliness, fear of evaluation, ranmdber of prosocial

opportunities and prosocial actions were averaged (péesehmeans).
"p<.05"p<.01.

2.3.1 Chronic and Transient Loneliness and Prosocial Behaviour

| first examined whether higher transient loneliness would be associated with an increased
number of prosocial actiorm a given day btestingthe main effects of dalevel and person
average loneliness on prosocial actions. Results show that thereonggmificant main effects
of daily within-person variations in loneliness the number of prosocial actionb € -0.05,SE

= 0.03,p =.11), nor of persoaverage loneliness dhe number of prosocial actionb € 0.0001,
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SE=0.03,p = .99). There wano significant reduction in deviance when comparing the null
model to this main effects model (etguare = 2.99)f = 4, p = .56)

Next, | examined whether chronic loneliness would moderate the relationship between
transient loneliness aride number of posocial actions by examining the crdesel interaction
of persoraverage loneliness with daily lonelinga®social action slopes. Results showed that
personaverage loneliness moderated the relationship betweeledsayloneliness and number
of prosodal actions taken on a given ddy%-0.04,SE= 0.02,z=-2.72,p = .007; sed able 2.2
for full results). Of the socidemographic covariateemalesex(b = 0.34,SE=0.12,z= 2.93,

p = .003) and having at least some psstondary educatidip = 0.39,SE=0.13,z=2.94,p=

.003) were associated with taking a greater number of daily prosocial actions, wheréeas -age (
0.0007,SE=0.007,z=-0.11,p = .92) and ethnicity= 0.16,SE=0.12,z=1.32,p=.19)

showed no significant associations witie number of daily prosocial actiond/hen comparing
this full model to the model containing only main effects, there was a statistically significant
reduction in deviance (cfsquare= 6.83,df = 1 p = .009), suggesting that the addition of the

interaction term significantly improved the model fit.
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Table 2.2 Day-level and personraverage loneliness as predictors @he number of prosocial

actions
b SE z p
Fixed effects
Intercept -0.49 0.14 -3.54 <.001
Day-level loneliness 0.008 0.04 0.21 .83
Persoraverage loneliness -0.01 0.03 -0.38 .70
Age -0.0007 0.007 -0.11 .92
Sex 0.34 0.12 2.93 .003
Ethnicity 0.16 0.12 1.32 19
Education 0.39 0.13 2.94 .003
Day-level loneliness personaverage loneliness -0.04 0.02 -2.72 .007
Random effects
Intercept variance 0.20
Loneliness slope variance 0.001

Note N = 95,n = 1046 daily reportd_oneliness was originally scored from 0 to 100 and
rescaled to produce a score from 0 toS€xcoded 1 = female, 0 = male; education coded 1 = at
least some postecondary education, O = no pgstondary education; ethnicity coded 1 =
EuropeanO0 =all other ethnic groupshere was missing data for age=(5), resulting in a final

N = 95 for thismodel.

To unpack the statistically significant cressel interaction, | calculated simple slopes
(Preacher et al., 2003). Results point to daily lonelipessocial action associations that were
different for individuals with higher chronic lonelire§.e., 1ISD above the grandentered
mean;b =-0.07,SE=0.03,z=-2.21,p = .03) compared to individuals with lower chronic
loneliness (i.e., BDbelow the grandgentered meary= 0.09,SE= 0.06,z=1.43,p = .15; see

Figure 1for full results).
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Figure 2.1 Simple slopes for significant crosdevel interactions between dy-level and
personaverage loneliness

Note.The exponential value of the outcome variable was used for this graph oaxisey
enhance interpretability.
When controlling for the number of prosocial behaviopportunities(whether or not they
were acted upon), the crelevel interaction between ddgvel and persciaverage loneliness
remained significant(= -0.04,SE=0.02,p = .02; see Table A.1. in Appendix A). When
controlling for relationship status, the crdesel interaction between ddgvel and person
average loneliness remained significdn+(0.04,SE= 0.02,p = .007; see Table A.2. in
Appendix A). This peaks to the robustness of the findings and suggests that the moderating role
of chronic loneliness on daily lonelinepsosocial action associations is not explained by
betweeror withinrper son variations i n pr osoelatienshipopport |

status.
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2.3.2 Daily Associations betveenlLoneliness, Fear of Evaluation, and Prosocial Behaviour
To explore fear of negative evaluation as a potential reason why daily experience of
loneliness may at times be associated with reduced rather thassedngrosocial behaviour, |
conducted two additional analyses examining firaeying associations between loneliness, fear
of evaluation, and prosocial behaviour. In the first analysis, | examined concurrent associations
between loneliness and fear of sd@valuation. Results showed that both wHperson and
betweenrperson variations in loneliness were significantly associated with greater fear of
evaluation on the same ddy<£ 0.25,SE= 0.06,p < .001;b=0.73,SE=0.09,p <.001
respectively; se@able 2.3for full results).In my second analysis, | examined daily associations
between fear of evaluation and number of prosocial actions. Results showed a negative
association between daily variations of fear of evaluation and prosocial behavibuhatuc
increased fear of evaluation on a given day was significantly associated with taking fewer

prosocial actions on that day £ -0.07,SE= 0.03,z=-2.12,p = .03; sedlable 2.4.
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Table 2.3 Sameday associations between daily loneliness and fear of evaluation

b SE t 95% ClI
Fixed effects
Intercept 1.84 038 4.81 [1.10,
Day-level loneliness 0.25 0. 0¢431 [0.13, 0.36]
Persoraverage loneliness 0.73 0. 0¢8.27 [0.56, 0.89]
Age -0. 005 0.02 -0.27 [-0.04, 0.03]
Sex 0.87 0.34 2.53 [0.21,1.53]
Ethnicity -0.50 035 -1.43 [1.17, |
Education 0. 24 0.3(0.64 [0.49, I
Random effects
Intercept variance 2.43
Loneliness slope variance 0.11

Note N = 95,n = 1141 daily reports. Loneliness and fear of evaluation were originally scored
from 0 to 100 and rescaled to produce a score from 0 t8ezoded 1 = female, 0 = male;
education coded 1 = at least some sestondary education, 0 = no psestondary edutian;
ethnicity coded 1 £uropean0 =all other ethnic groupshere was missing data for age=

5), resulting in a finaN = 95 for this model.

Table 2.4 Sameday associations between fear @valuation and prosocial actions

b SE z p

Fixed effects

Intercept -0.4¢ 0.1.-3.38 <.001

Day-level fear of evaluation -0. 07 0.03 -212 .03

Persoraverage fear of evaluation  -0.01 0.03 -0.44 .66

Age 0.00008 0.007 0.01 .99

Sex 0.33 0.12 277 .006

Ethnicity 0.14 0.12 1.15 .25

Education 0.37 0.13 282 .005
Random effects

Intercept variance 0.20

Fear of evaluation slope variance  0.002
Note N = 95,n = 1046 daily reportd-ear of evaluation was origianlly scored from A.@® and
rescaled to produce a score from 0 toS€x coded 1 = female, 0 = male; education coded 1 = at
least some postecondary education, 0 = no pgstondary education; ethnicity coded 1 =
EuropeanO =all other ethnic groupg.here was missing data for age<5), resulting in a final
N = 95 forthis model.
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2.4  Discussion

The current study examined the differential roles of chronic and transient loneliness in
shaping daily prosocial behavior in a sample of migdjed and older adults. Results indicate
that neither transient loneliness nor chronic loneliness alone we@aasdavith the number of
prosocial actions taken on a given day; this points to the complexity of the underlying
mechanisms. Specifically, findings showed that the association between transient loneliness and
daily prosocial behaviour depends on individdiéferences in overall loneliness. This suggests
that chronic loneliness may elicit maladaptive responses to transient elevations in loneliness by

decreasing prosocial behaviour.

2.4.1 Differential Effects of Chronic and Transient Loneliness

This study exanmed two competing hypotheses concerning the effects of loneliness on
prosocial behaviour: (1) loneliness promotes affiliative behaviors and efforts to reconnect with
others, and thus increases prosocial behaviour; and (2) loneliness increases attetdiveness
potential social threats and withdrawal tendencies, and thus reduces prosocial béhaViour
Cacioppo et al., 2014; Layden et al., 2018)e findings suggest that the distinction between
chronic and transient loneliness is crucial for reconciling these seemingly contradictory
perspectives. The current study did not find direct support fmrt also does not contradict
the idea that acute loneliness is a form of social pain, similar to physical pain, that may motivate
actions to keep an i(Qudlteretiald 2045, Riva atal., 2014; Vlardnalsmé s w
et al., 2015)However, findings of this study highlight that loneliness, when it becomes chronic,
may elicit a maladaptive response to this social pain, possiblyodnereased social withdrawal

tendencies that count er acornectamth otherd These fthdirgd 6 s mo
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are in |line with two previous longitudinal st
associated with a decrease in socragement over time, and that this in turn is associated with
a subsequent increase in lonelin@&sger & Huxhold, 2018; Power et al., 201Persisent
loneliness appears to lead individuals to respond to social situations in a way that perpetuates
their loneliness through a sekinforcing loop(J. T. Cacioppo & Hawkley, 2009; Qualter et al.,
2015)and this loop could perpetuate the isolation and loneliness of older adertsnere
(Boger & Huxhold, 2018)

These findings dovetail with previous work on loneliness and hypothalaitnitary-
adrenal functioning in adolescence (HR¥ane & Adam, 201Q)which also points to
differential associations of timearying versus traitevel loneliness and ctisol profiles. Doane
and Adam (2010) show that daily increases in loneliness were associated with greater cortisol
awakening responses the following morning. The authors speculate that such increased cortisol
awakening responses may give individuals egtrargy to meet the anticipated demands of the
coming day, in |ine with the fAboodqa006hypot hesi
Higher trait loneliness, in contrast, has been shown to be associated with flattened diurnal
cortisol slopes, which may be indicatioklosses in HPA functioning and elevated physical and
mental health riskeChristiane A. Hoppmann et al., 2018; Miller et al., 200 other words,
there are multiple indications that the potential adaptive function of temporary loneliness, which
could contributetoapersob s abi |l i ty t o deeadagewdciallyy maylbe |l | en g e s

undermined by chronic loneliness.
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2.4.2 Loneliness, Fear of Evaluation, and Prosocial Behaviours

Aside from the role of chronic loneliness, | also explored the possibility that fear of negative
evaluation may provide insights into how daily experiences of loneliness may dampen, rather
than increase, prosocial behaviour. A longitudstabdyshowed that the reciprocal relationship
between loneliness and social disengagement may become evenrsisopgeple get older
(Boger & Huxhold, 2018)However, the potential mechanisms underlying this relationship have
not been welbktudied in older adults. Conceptually, loneliness is thought to lead to
hypervigilance aimed at detecting and avoiding potentially hurtful social situations, such as
rejecton or exclusiorn(J. T. Cacioppo et al., 2014)onely individuals showedlevated
sensitivity to social rejection and exclusion in a sample of chilferlter et al., 2013)
stronger motivation to avoid negative social outcomes in a sample of undergréGadies
2006) and heightened implicit attention to negative social stimuli in samples of young and
middle-aged adult¢S. Cacioppo et al., 2015, 2016)

The findings of this study add to this literature by pointing to talying associations
between increased loneliness and heightened fear of evaluation on a givem daynple of
middle-aged and older adults. This suggests that on days people feel lonelier than usual they tend
to be morevigilant to potential social threats. My exploratory analyses also revealed that people
were less likely to engage in prosocial aati on days when they were more fearful than usual
about social evaluation. Together, these findings support the potential role of fear of evaluation
as a mechanism that is relevant to reduced prosocial engagement on lonelier days such that
middle-aged analder adults become movégilant to the potential for social pain (such as

negative social evaluation or rejection) on a lonelier day and come to view prosocial
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opportunities as potential sources of further social pain rather than as potential avenues fo
reaffiliation with other{Maner et al., 2007)

While the current findings cannot establish a causal relationship between the daily
experience of loneliness and fear of evaluation, evolutionary theoretical models of loneliness
suggest that the chronia@repeated experience of loneliness may increasial vigilancan
the longer ternfJ. T. Cacioppo et al., 2014; Qualter et al., 20Fb}ure research using
measurement bursts and letegm longitudinal data would be able to elucidatetémeporal
dynamics between repeated daily loneliness experiences and fear of evaluation (or other

measures adocial vigilancg in the longer term (e.gJ, T. Cacioppo et al., 2017)

2.4.3 Strengths, Limitations and Future Directions

A strength of this study is the use of daily life assessments to disentangle the roles of
transient and chronic loneliness (i.e., witp@rson and betweguerson variations loneliness)
on prosocial behaviour. This design also enables us to capture naturally occurring social
experiences and behaviours as participants engage in their typical everyday life routines and
environments, thereby maximizing the ecological validityhe study findings. Another strength
of this study is the inclusion of a diverse sample. The study sample captures the experiences of
middle-aged and older adults from different walks of life, including immigrants (predominantly
of East Asian backgrourgiven the Greater Vancouver study location) and individuals of low
socioeconomic status, who are often less well represented in aging redéhoeigh the
findings show a significant association between ethnicity and daily prosocial behaviour, | caution
against an overinterpretation of findings in light of the fact that a larger proportion of East Asian

participants hadnore recentlymmigrated to Canada relative Europearparticipantsn the
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currentsample Participantsvho are more recemnmigrantsmight encounter language barriers
or have relatively smaller local networks hampering their opportunities to engage in prosocial
activities.It is also possible that the definition of prosocial behaviours may vary among different
cultural and dtnic groups. For instance, in some cultures, people may not consider their informal
helping, such as caregiving, as a prosocial behaviiuiure studies are needed to disentangle
the effects of ethnicity versus immigration on prosocial behayvamgexplore how prosociality
is defined in different cultures.

| also acknowledge several limitations. First, information about everyday prosocial
opportunities and actions is based on retrospectiveeadirts. In line with ideas underlying the
Daily Reconstrueébn Method (DRM) which guides participants to systematically reconstruct
their activities and experiences of the preceding(ahneman et al., 2004bhis study used
daily photographs to refresh their memory of the relevant experiences when answering questions
at the end of the day. The phatoice method was intended to reduce retrospective ejadfrt
biases given that questionnaire responses that were prompted by pblutoguas rely less on
retrospection than responses that do not benefit from such memory aids. However, |
acknowledge that this method cannot rule out the possibility ofeyatfrt biases. Study data are
not objective accounts of what happened duringithe For instance, participants may have
either underreported the number of prosocial behaviours they engaged in throughout the day
(perhaps due to discounting their habitual prosocial behaviours), have underreported the number
of prosocial opportunitiehiey did not engage in (as they may be less likely to recognize or
recall) or have overreported their prosocial experiences due to demand characteristics (as they

knew that prosocial behaviour was the focus of the study).
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Future research using larger saagptould also test other potential models to explain the
relationship between loneliness and prosocial behaviour in daily life. For instance, there may be
a nonlinear relationship between daily loneliness and prosocial behaviour, such that both very
low and very high levels of transient loneliness may be related to reduced engagement in
prosocial behaviour. Such a relationship would likely be based on different mechanisms such as
a lack of social desire or heightened hypervigilance for social threatriotove and very high
levels of loneliness respectively.

Future studies could also examine whether age moderates the relationship between
loneliness and prosocial engagenieRor instance, the relationship between chronic loneliness
and prosocial engageent may grow stronger with increasing age; a study by Bdger and
Huxhold showed a stronger pathway from loneliness trait to reduced social engagement at older
ages(Boger & Huxhold, 2018) Conversely, it is also possible
behaviour may be less influenced by loneliness as the same paper showed a weaker association
between loneliness and emata distress (Boger & Huxhold, 2018). Larger data sets are needed
to examine how the relationship between transient and chronic loneliness and prosocial
engagement might unfold differently in different age groups.

Future research could also assess prolsacigns using behavioural measures in a
controlled laboratory context. Daily life assessments have the strefcgpturing a wide range
of naturallyoccurring prosocial behaviours, given that different individuals may find different

ways of engaging psocially with others from minimal acts of kindness (e.g., holding the door

6| rananadditional analysis test whether age moderates the interaction between chronic loneliness and
transient loneliness. | did not find a significantvady interaction i =-0.0003,SE= 0.002,p = .88).
However, | did not include the results in the manuscript becares®dnize that the current data may not
have been powered to tesi@y interactions.
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open for someone), to formal helping (e.g., volunteering). However, this method did not allow us
to directly assess whether participants were more willing to respond to pragmuoatunities

they encountered in lonelier moments, given that some madpd and older adults might not

have had enough opportunities to engage in prosocial behaviour (the average number of
prosocial opportunities reported was 1.54 per &y 0.90).If participants were given

opportunities to help or connect with others in a laboratory setting, their social behaviours (to
approach or withdraw) in response to transient loneliness may be better understood. For instance,
experimental paradigms can beed4o assess prosocial behaviour using measures such as
engaging in novel social encounters and helping a confederate or donating to charMafesg.,

et al., 2007; Twenge et al., 2007; Weinstein & Ryan, 2ai(3ngaging in cooperative

behaviour in a public goods game (ekpwler & Christakis, 2010)

It should also be noted that daily prosocial behaviour as assessed in this study often overlaps
with social engageent but the two are distinct to the extent that prosocial behaviour may or may
not involve social contact. For instance, a donation to a charity could be made withergan
contact. In the current study, | cannot determine whether the study resuldsgeaeralize to
social engagement. Future research should disentangle these two overlapping yet distinct
constructs by assessing both social interaction and prosocial behaviour in daily life. Furthermore,
future research should also examine the rolemélinesson engaging in specific social
opportunities such as companionship, for example by sharing pleasurable activities with others.

The current findings point to timearying associations between loneliness and prosocial
behaviour in daily life, but they cannot speak to the underlying causal mechanisms. Future
experimental research could build on these findings and explore whethenmexgally-induced

loneliness (e.g\Wildschut et al., 200G6night increase prosocial behaviour in the laboratory, and
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whether preassessed chronic levels of loneliness may moderate such effects. Future work could
also disentangle processes along different timeframes. For instance, measurement burst designs
could elucidate how accumulated experiences of loneliness mighapproach and avoidance
behaviours associated with momentary loneliness across multiple timescales (e.g.-taoment
moment, yeato-year;C. A. Hoppmann et al., 2020fombining lab and life promises to address
different aspects of the underlying phenomena, thereby maximizing both ecological validity and
experimental rigor. Effect sizes for interactions were small (maslehdce reduction ckiquare
= 6.82). Small effect sizes are common in data using daily life assessments as compared to
findings from controlled laboratory settings, but they may still be meaningful in foreshadowing
key health outcomes (e.®iazza et al., 2018)

| also &knowledge that the findings of this study might underrepresent the experience of
chronically lonely individuals. In an additional analysis, | tested the associations between the
number of daily life assessments participants completed each day and trandiehronic
loneliness I did not find any association between transient loneliness and the daily number of
momentary reports, suggesting that missing da
fluctuations in loneliness. However, | found thatastically lonelier participants completed
fewer daily life assessments on average over the assessment period. These findings suggest that
the overall daily experience of chronically lonelier participants might be relatively

underrepresented in our findings

" To determine whether or not values are missing at random on the loneliness measures, | tested the
associations between the number of momentary reports participantetrgach day and transient and
chronic loneliness. | found that chronic loneliness was associated with fewer momentary reports
participants completed on average over theldy) assessment perida< -0.06,SE= 0.02,p = .01),
whereas transient lonelisg was not significantly associated with the number of momentary rejperts (
0.01,SE= 0.02,p = .40).
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Furthermorethe current study presents a snapshot of everyday life processes related to
loneliness and prosocial behaviour over eda@ period. Longerm longitudinal outcome
tracking would be needed to address how habitually responding-to-day loneliness with
increased prosocial behaviour may shape lotgren outcomes. Such research could help
determine whether increased prosocial engagement is in fact effective in helping individuals
restore social connections and reduce loneliness over time.

Future research could also examine whether interventions that promote prosocial behaviour
among older adults, such as volunteefifged et al., 2004; Jenkinson et al., 20@Bacts of
kindness manipulation€urry et al., 208), are effective at reducing loneliness. A substantial
body of research has revealed emotional and health benefits of prosocial befiraauret al.,
2009; Curry et al., 2018; Poulin & Holman, 2013; Raposa et al., 2a8ltbpugh some recent
studies also suggest potent i eeéing@éllehbrisgetab, ol der
2021; Chi et al., 2021Engaging in prosocial behaviour could also be an effective strategy for
overcoming morantary loneliness by fostering social connection and affiliation @agr,et al.,
2018) Our findings suggest that chronically lonely adults may fipaduticularly difficult to
engage in prosocial opportunities on lonelier days. Future ressaulthexplore the potential of
interventions that may help chronically lonely individuals seelaadtactively engage in
prosocial action at times when they &reling particularly lonelyA recent metanalysis
suggests that older adults show greater altruistic motivations than other age(§marpsw et
al., 2021) Encouraging older adults to engage in altruistic actions may also reoltiak
vigilance(such asypersensitivityto rejection and negfive evaluation) and promote a prosocial
frame of mind that encourages them to approach and affiliate with gdhdrsCacioppo &

Patrick, 2008)
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2.4.4 Conclusion

The results of Study highlightthe unique roles of chronic and transient loneliness in
influencingprosocial behaviour in reaborld contexts of middlaged and older adults. The
findings support the idea that chronic loneliness may elicit maladaptive responses to transient
loneliness, such that middéged and older adults high, but not low, in chedaneliness are
more likely to withdraw from opportunities to engage in prosocial behaviour on days when
loneliness is elevated. The results suggest that chronic loneliness may undermine its potential
adaptive function of motivating individuals to reconneith others when it occurs frequently or
over extended periods of timé&hen individuals are not chronically lonely, an acute increase in
loneliness on a given day could better serve its potential adaptive function of prompting social
reengagement.

Theresults of Study 1 suggest the vicious cycle that chronically lonely individuals may
experience. In this cycl& response to elevated lonelinetbgy become more vigilant to
potential negative social outcomes and are nmalenedto withdraw from proscial
opportunities, which could hawherwisded to positive interaction experiencése observed
patternsalign with theoriesregardinga negative feedback loop between social vigilance and
social withdrawathat perpetuatdonelinesqgCacioppo et al., 2014).

Further research is needed to address the practical significance of our findings and the value
of designing interventions that help lonely individuals respond to the transient feeling of
loneliness by pursuing prosocial opportigstrather than withdrawing from others. Specifically,
research is needed to determine whether daily engagement in prosocial behaviour is effective at

restoring social connections. In Studies 2 and 3, | will explore this question by teséttgeran
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interventiondesigned tancrease daily prosocial behaviaanredue loneliness and promet

social contact.
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Chapter 3: The Effects of an Interventionincreasing Prosocial Behaviourson

Daily Loneliness and SociaContact among University Students

3.1 Introduction
3.1.1 Background

In contrast to the misconception (or stereotype) that loneliness is primarily an issue for older
adults, research shows that loneliness is not an exclusive experience of a particular age group but
rather a prevalent one from adolesce through old ag®lund, Lidtke, et al., 2020Recent
evidence even suggests that late adolescents and young adults are at a higher risk for loneliness
than other age grougkasgaard et al., 2016; Luhmann & Hawkley, 2016; Victor & Yang, 2012)
In particular, lmeliness and feeling uncertain about their belongingness are common experiences
among young people transitioning to new environments, such as a relocating to a new city for
college and adjusting to new social netwoR&lton & Cohen, 2011; Whillans & Chen, 2018)
Mental health problems frequently emerge during late adolescence and young adélitmoad
et al., 2018)and dé&a show that young adults experiencing loneliness are more likely to have
mental health problems, such as depression, anxiety, and substandgvetiteesvs et al.,
2019) Despite the need for early interventiomette is a lack of interventions that specifically
target loneliness experiences in adolescents and young @hidtes & Qualter, 2021 Notably,
there is a pressing need for brief and-cest interventions that overcome both systemic barriers
(such as costgnd internal barriers (such as stigma about loneliness and seeking professional
help) preventing young people from accessing necessary mental healtBatdesdér et al.,

2020)
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3.1.2 Research Questions

In this chapter, | aiedto test whetherrainterventiondesigned tancrease prosocial
behaviourin university studentss effective at reducing loneliness and increasing social contact.
Specifically, | used an actd-kindness intervention as an experimental tool in which participants
could freely choose, easily integrate, and readily enact prosobiavibes within their daily
routines. Initial evidence suggests that kindness interventions may improve social relationships
among different groups, includingn cr eased chil drends p(kagaus accep:
et al., 2012)increased relationship satisfaction among socially anxious undergrafhidtss &
Trew, 2013) and decreased loneliness among healthy community #Brittiset al., 202Q)
However, no wetcontrolled study has tested the effects of an-afctsndness intervention (or
interventionincreasing any type of prosocial behaviour) on changes in both objsotiz
contact and subjective perceptions of social relationships. In addition, no study has yeanysed
assessment to examine intervention effects on changleslyrpsychosocial processd fill
this gap, this study aiedto test the effects @nactsof-kindness intervention on subjective and
objective aspects of social connection in the daily life of university students.

The current study also aedto identify a central mechanism that drives the potential effects
of prosocial engagement. Specifically, | egbivhether direct contact with the recipient(s) of the
act of kindness is an essential ingredient for improving givkidy social connectiorDirect
contact with a recipient would increase the likelihood that a giver would perceive the positive
impact of their actions on the recipient more directly and also feel connected to the recipient,
both of which are related taepter emotional rewards for givéisknin, Dunn, Sandstrom, et
al., 2013; AkninDunn, Whillans, et al., 2013; Inagaki & Orehek, 2017; Lok & Dunn, 2020)

Particularly for chronically lonely individuals, positive contact experience with the recipient(s)
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may play an important role in countering their negative social expectationsaivdtan to
avoid social interactiofiTrew & Alden, 2015) To test this idea, | compared the outcomes of a
Aregul aro kindness intervention condition to
participantsvere instructed to perform their acts of kindness anonymously (thereby removing
direct contact with the recipient(s)).

In summary, in a randomized controlled trial, | tested the effects ofday 4ctsof-
kindness intervent i aalysocal centact (i.6., aumpeaaofsosiad obj ect
interactions and interaction partners) and their subjective perception of social relationships (i.e.,
loneliness and sense of belonging) usirgy assessmeigtindsay et al., 2019; Smyth et al.,
2017) To test whether direct contact with the recipient(s) is an essential ingredient of the
intervention, | compared the effects of regular acts of kindness with anonymous acts of kindness
involving no contact with the recipients.

Participants were randomly assigned to complete one of the thiase ddterventions: (1)
acts of kindness (AK), (2) anonymous acts of kindness (AAK), or (3) active control (i.e., taking a
break). Participants aapleted daily measures of social connection and psychologicabeiel)
for three days before and after the intervention. | hypothesized that daily acts of kindness would
increase daily social contact and sense of belonging, and decrease lonadmpssed to the
control condition. Given the lack of prior research on anonymous acts of kindness, | did not
formulate a directional hypothesis about the effects of anonymous acts of kindness compared to

the control condition.
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3.2

Method

3.2.1 Participants

Undergraduate students at the University of British Columbia were invited to participate in a

study

about fidai

y acts and

soci al

ntegrat.

407 (83.5%wvomen 16.26 men, 03% nonrbinary, Mage= 20.7) cane to the laboratory and were

randomly assigned to one of three intervention conditions. Our final analyses include all

participants with available prand postintervention datar(= 388 in diary analyseg;= 389 in

in-lab survey analyses). SEgure 31 for a CONSORT flowchart.

Allocation

Intervention

Enrolled in the study
n =484

Pre-intervention daily assessment

l

Act of Kindness
n=134

Follow-up

n =476
Randomized
n=407
Anonymous Act of Kindness Contral
n=135 n=138

Post intervention assessment
s Post-intervention daily
assessment
n=127
¢ Post-intervention retrospective
global assessment
n=130

Post intervention assessment
+  Post-intervention daily
assessment
n=124
#  Post-intervention retrospective
global assessment
n=124

Post intervention assessment
¢  Post-intervention daily
assessment
n=137

» Post-intervention retrospective

global assessment
n=135

Figure 3.1 CONSORT flowchart
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3.2.2 Procedure
The study design and expected outcomes wereagistered andthe preregistrationgata,
study materials, and analysisdeare available at:

https://osf.io/b374j/?view_only=4ad548aba61e40f5b48a34ad347f@dbparticipants were

contacted via email tprovideconsent and complete a greéervention diary assessment for
three days before their first lab vidituring the first lab visit, participants first completed a
survey questionnaire that included global measures of loneliness, psychologidagiwgland
perceptios of others Participants were then randomly assigned to one of the three interventions:
to perform acts of kindness (AK conditiam= 134), to perfornranonymouscts of kindness
(AAK condition,n = 135), or to take a short break each day (active control conditiod38).
Participants were asked to perform their assigned activities daillgdanext 14 days, starting the
next day. At the end of each day, they were asked to report what (if any) intervehdamt
activities they had performed, ahdor participants in the AK and AAK conditioéstheir
relationship withanyrecipiens (a clog other, acquaintance, or stranger). Immediately after
completing the 14lay intervention, participants were asked to complete aip@svention diary
assessment f@ days, followed by returning to the laboratory to complete-pustvention sel

repot global measures. S&ggure 3.2.for a graphical representation of the study procedure.

8 This preregistration includess econd hypot hesis regarding the inte
focus. As this dissertation focuses on the intervedtisffiects on daily social connection, the details and
analyses for this hypothesis are not included in this chapter. Howleegican be provided upon request.

43


https://osf.io/b374j/?view_only=4ad548aba61e40f5b48a34ad347f9c5f

PRE-INTERVENTION LAB VISIT 1 2-WEEK INTERVENTION POST-INTERVENTION LAB VISIT 2
Registration [—| DIARY ASSESSMENT [—» Pre-intervention #{ Daily Records of Intervention [—| DIARY ASSESSMENT [—®| Post-intervention
(3 days) Global Assessment Activities (3 days) Global Assessment

Figure 3.2 Study procedure
Note The green colour coding indicates diary assessments-anar@osintervention. The
blue colour coding indicates global assessmepteatand posiintervention.
3.2.3 Interventions

All participants were instructed to perform at least one act per day for 14 days based on their
intervention condition. During the first lab visit, they received detailed instructions (see
Appendix B.1 for full instructions), along with several exampletheftype of acts that they
could perform for their assigned interventi®articipantsn the AK or AAK conditionswere all
given a pamphlet detailing the definition of acts of kindness (acts that aim to benefit others) and
an explanation of two types kind acts:making someone hapgs.g., giving a surprise gift) and
acting compassionately to a person in distr@sg., checking in with someone needing
emotional support; see Appendix B.2 for the full list). Participants were then instructed to
perform &ts of kindness in one of the two categories for the following week, and in the other
category for the second week (order randomized). All instructions for the AK and AAK
conditions were the same except that AAK participants were asked to perform their act
kindness anonymously. Examples of anonymous acts of kindness included leaving an
anonymous thanrkou note or making an anonymous donation onleefppendix B.3 for the
full list).

Participants in the control condition were instructed to take @ bheak each day. To match

the structure of the control condition with the other two conditions, they were instructed to take a
44



break by doing activities falling into two different categories, for one week each (order
randomized)having fun(e.g., listerto a song; watching a funny video) amtbxing and resting
(e.g., going on a walk; having a cup of teeeAppendix B.4 for the full list

To enhanceparticipant engagement in the intervention activifigsers et al., 2014)
participants weraskedto plansome of thectivitiesrelevant to their interventiofeither acts of
kindness or breaks) thtitey couldengage irduring theinterventionperiod Theywere
instructed to spend at least five minutes brainstorming and writing down five specific acts that
they could incorporate into thedayfor each week. All planning was done on the pamphlets,

which they were asked to carry with them throughout thevieteion.

3.2.4 Measures

The primary outcomes assessing social contact, loneliness, and sense of belonging were
measured for 3 days pmetervention and for 3 days pestervention, using daily diary
assessmerftsThe preintervention diary assessments wadeninistered online on 2 weekdays
plus 1 weekend day (Thursd&aturday or Sundé&yuesdayjLindsay et al., 201%Pefore the
first lab visit. Posintervention diary assessments assessed the same variables; because they were
scheduled for the 3 days direct ldgyinfewdntiomwi ng p
they also fé on 2 weekdays and 1 weekend day. Diary survey links were sent by email at 8:00
p.m. each day and remained active for the next 5 hours. In addition, participants also completed

global measures of loneliness and other measures (e.g., subjectibewgllin the laboratory

9 Diary-assessed subjective wbking outcomes were included in the data to address secondary
guestions. However, sinceidlissertatiorfocusesonthei nt er vent i ondés effects on
connection, this chapter does not include the details of tHebeiglg outcomes.
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before and after the intervention, and daily records on intervention actouties) the 14day

intervention period.

3.2.4.1 Pre- and Postintervention Diary Assessment

Objective SocialContact. On the 3 evenings directly before and after thelay
intervention period, participants were asked to report their total number of social interactions and
total number of interaction partners for that day. Social interaction was defined aanlddickth
communication lasting for at least three minutes, includifgeirson, phone, and online
conversationgLindsay et al., 2019)Number of total social interactions was assessed with a
single item (fAiHow many s oci¥Numbenofisteragtiont i ons di
partners was measured with a single item (AHO
today?0) for three t yspnesnewhoyos arecioselto andicans: str o
confideird ) , we a k somdore you are heery closefio and unlikely to confided) , and
st r an g eonmeoné you lave nevdr spoken to béfdandstrom & Dunn, 2014)

Subjective perception of loneliness and sense of belongifgjar t i ci pant sé dai |
of loneliness was assessed wittethitems adapted from a loneliness s@diaghes et al., 2004
AOverall today, to what extent did you feel t
companionshipo). Al | -point scaes(: Noeat all- 7eVesyimuch t ed on
averaged scoresidhese three items to create a single composite measure assessing daily

l oneliness (CMas2¥i,8=H83. U = . 89;

10 Some individuals reported a very large number of interactions (e.g., for total interactiod$,3)50
winsorized responses more thaBBfrom the mean by replacing them with the next largest value within
the range of 3D from themean (Whillans et al., 2017). While retaining outliers did not substantially
change the direction of effects, some results became nonsignificant.
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Daily sense of belonging was Hdtslessteed using
peopl® ;I felfilike | belonged to a community (like a social group, school, or neighbordidod)
adapted from a social connectedness qta&leetal.,2001) The Cronbachds al ph
items was 0.89. Both items were evaluated ofpaiiit Likert scale (1#Not at all- 7 =Very

much M = 4.94,SD= 1.47).

3.2.4.2 Pre- and Postintervention Global Assessment
Baseline Trait LonelinessBas el i ne trait | oneliness was m
first lab visit using an eightem version of the UCLA Loneliness Scé¢lee . g. , A There 1is
can t ur nr8 RussdletallJ19&8)tems were rated ondapoint scale ranging from 1
(Neve) to 4 Often). Trait loneliness was calculated by averagiegponses on the eight items,
with the mean score being2.080d0= 0. 68) . The Cronbachdés al pha f
In addition, global measures of psychological virding (positive and negative affect,
life satisfaction, and meaning in life) veeassessed during the lab visits both before and after the

intervention. These measures were not included in the dissertation.

3.2.4.3 Daily Survey of Intervention Activities

During the 14day intervention period, each participant was asked to complete a aityprt d
survey on their intervention activities they had performed at the end of each day. Based on their
daily reports, participantsdé intervention adh
assessed. On average, participants filled out 13.05 @pityts SD = 2.33) and reported

engaging in a total of 10.11 intervention activiti8®E 2.98) over the 1dlay period.
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Participantsdé intervention experience in the
conditions were also assessed.

Number of Acts of Kindness Performed and Relationship with the Recipients.

Participants were asked to report whether oty performed their intervention activity that

day (Dayay perform an act of kindnesstoday . The t ot alrticipamtmmber of
performed acts of kindness (out of 14 days) was then calculated. Participants also reported their
relationship with their recipieniswh et her t hey someome wlotyou@me gosdtd e s  (
and can ¢ o wfiadseneoneyd) afiedit very close to and unlikely to confideoir)

or st rsomegre yosl haefinever spokentobé&fdree The proportion of Kk
performed toward each relationship type was calculated.

Perceived EffortfulnessPar t i ci pant s 0 gf@ness efganpletimg eacli actt he e
of kindness was assldeoweef usri nfgula di)omparee | &4 @ tm |
point scale (1 ot at allto 7 =Very much.

Perceived EffectivenesPar t i ci pant sé bel i ef ad&fkindiesst he ef
was assessed with two itefinene assessing the effectiveness of the act in increasing the
reci pi ent 0Tswhatexigntidom y®stisink (hid act was effective in increasing the
recipientdpr ameppi ne sast?h tveness of the &tinidecpasingitiee e f f e c
reci pi entTowhatkextenttdo yowstlink thig act was effective in decreasing the

recipient @9 .diRfefsipowlsteidletataltag7dvery mucho m 1 (
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3.2.5 Analysis Plan
3.2.5.1 Preliminary Analyses

| first tested whether there were condition differences in demographics and baseline
characteristics using Gli q u a r e dtests éoscategoricasvariables) and Analyses of

Variance (ANOVA for continuous variables).

3.2.5.2 Primary Analyses

| first describe and justify théeviationsfrom my preregistered analysis planmy primary
analysesl initially preregisteredh planto conduct a repeateadeasures ANOVA to compare the
effect of condition on diarassessed social outcomes (total interactiomesraction partners,
loneliness, and sense of belonging) before and after the intervettimever, after
preregistration, | discovered that two covariates were closely linked to allatiaegsed
outcomes: whetheéhereports were collecteldefore orafter COVID-19 pandemic restrictions
were imposed (specifically, | found increased loneliness and decreased number-téwadk
stranger interaction partners at ppandemic) and which day of the week participants completed
the report (specifically, lound increased loneliness on Saturday, and decreased numbers of
weaktie interaction partners during the weekdays). Additionally, there was an unexpectedly high
amount of missing data, which undermines the power of repeatadured ANOVA.

To accommodatthese covariates and maximize the utility of our data, | conducted
multilevel modeling with observations clustered within participants. Specifically, | tested
(pre- or postintervention) x condition (AK, AAK, or control) interactions for dieagsessd

outcomes (including social behaviours, loneliness, and sense of belonging) using multilevel

49



modeling (Ime4 package in Bates et al., 2015yith restricted maximum likelihood estimation.
The general analysis model, which was adapted from Lindsay et al. (2019), is shown below:

s = Yoo T Yy (AAK) + vy (Control )+, (Post, ) + 7, (AAK ) x (Post,) + yy, (Control,) x (Post,)
+ 7 (Covid) + 7,y (Monday,) + 7., (Tuesday, )+ 75, Wednesday, ) + 7, (Thursday, ) + 7, (Friday,)
+ e (Saturday,) +ug, + 1,

with  denoting the fixed component of intercept for the reference group (Control condition) at
pre-intervention, an@ reflecting the time x condition interactions. For all analyses, |

controlled for the day of week (with Sunday as a reference group) attievithe diary reports

were collected before or after the COVID pandemié! Time (pre or postintervention), day

of week, and COVIBL9 (pre or post) were modeled at Level 1, whereas intervention condition
was modeled at Level2 wi and bi represeted within and betweesparticipant error,

respectively. To unpack significant time x condition interactions (if any), | additionally
calculated simple slopes for participants in different conditions (Hughes & Team, 2020; Long,

2019).

3.2.5.3 Exploratory Analysis 1. Moderating Role of Trait Loneliness
After testing the preregistered, primary hypotheses, | additionally ran a fopaanalysis to
test whether the intervention effect for daglgsessed loneliness vargepending on

parti ci pant s élinebsalsestdditha tarealy interadtion bf dime (preor post

on March 16, 2020, the university haltegp@rson research due to concerns about the spread of
COVID-19.1 continued data collection for participants already in the intervention period or who had
completed it by moving their pesttervention sessions online. Given the potential impacts of pandemic
related changesc ont r ol | @ c nfd @ midate odigced on/after March 16, 2020 =

beforg. 229 participants completed either the intervention or-ipbstvention assessments after this date.
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intervention), condition (AAK, AK or control), and trait loneliness (continuous) using the
following model:

DailyLoneliness, = ¥y, + vy, (AAK,) + y,,(Control ) + y,, (TraitLoneliness) + y,, (Post,)
+7,,(A4K,) x (Post,) x (TraitLoneliness) + y,,(Control ) x (Post,) x (TraitLoneliness)
+7,, (Covid) + y,,(Monday, ) + y,,(Tuesday, ) + y.,(Wednesday, ) + v, (Thursday,, ) +
v (Friday, ) + 4, (Saturday, ) +uy, +1,,

Simple slopes were calculated to probe the nature of the interaction for irsdsvgho

reported higher (i.e., $Dabove the average) and lower levels of trait loneliness (iSD, 1

below the average).

3.2.5.4 Preregistered Analyses

For transparency, | also conducted the preregistered repaatesiires ANOVA, testing
time (pre ompostintervention) x condition (AK, AAK or control) interactions. To examine
whether trait levels of loneliness would moderate the effects, | also tested thevdlyree
interaction of time (pre or pegttervention), condition (AAK, AK or control), and ttai

loneliness (continuous) using a repeateeasures ANOVA.

3.2.5.5 Exploratory Analysis 2: Comparison between Regular versus Anonymous Acts of
Kindness
| additionally conductedpostoc anal yses to compare partici g
in the regular versus anonymous of acts of kindness conditions using their daily records within
each intervention period. Specifically, using independent sartipdets, | examined whether

there were differences between the two conditions in the total number of acts performed,
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perceived effortfulness, proportion of kind acts towards close versus distant others (weak ties and

strangers), and perceived effectivenafsthe acts of kindness.

3.3 Results
3.3.1 Preliminary Analyses

There were no condition differences on major demographic characteristics, including age,
gender and ethnicity (se@able 3.1for details). There were no baseline condition differences in
the primarysocial outcomes (i.e., diassessed number of total interactions, number of
interaction partners, loneliness and sense of belonging).

Table 3.2presents means, standard deviations, and intercorrelations of study variables and
control variables. Dally lesls of loneliness and belongingness were correlated with the number
of total social interactions, stro#fig interaction partners, and wea& interaction partners, but
not with the number of stranger interaction partners. Day of week was associatdtewith
number of weakie interaction partners and loneline€©VID-19 was correlated with fewer

numbers of wealie and stranger interaction partners.
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Table 3.1 Demographiccharacteristics andpreintervention differences onkey variables

Characteristics Full Sample AK AAK Control Condition
(N =407) (n=134) (n=135) (n=138) Difference
Statistics

Age 20.72 (2.85) 20.62 (2.47) 21.01 (3.63) 20.54 (2.27) F(2,403) =1.07
Gender c((2) =2.41

Men 66 (16.22%) 25 (18.66%) 24 (17.78%) 17 (12.32%)

Women 340 (83.53%) 109 (81.34%) 110 (81.48%) 121 (87.68%)

Non-binary 1 (0.25%) 0 (0%) 1 (0.74%) 0 (0%)
Ethnicity 6%(14) = 9.51

East Asian 153 (37.59%) 49 (36.57%) 48 (35.56%) 56 (40.58%)

Caucasian 110 (27.03%) 39 (29.1%) 40 (29.63%) 31 (22.46%)

South Asian 53 (13.02%) 20 (14.93%) 12 (8.89%) 21 (15.22%)

Southeast Asian 32 (7.86%) 6 (4.48%) 14 (10.37%) 12 (8.7%)
Middle Eastern 23 (5.65%) 9 (6.72%) 8 (5.93%) 6 (4.35%)
African 5 (1.23%) 1 (0.75%) 2 (1.48%) 2 (1.45%)
Hispanic/Latino 5 (1.23%) 2 (1.49%) 1 (0.74%) 2 (1.45%)
OtherMixed 25 (6.14%) 8 (5.97%) 9 (6.67%) 8 (5.8%)
Prefer Not to Answer 1 (0.25%) 0 (0%) 1 (0.74%) 0 (0%)

Primary Social Outcomes
Total social interactions 10.85 (11.72) 11.06 (12.50) 9.52 (8.27) 11.87 (13.42) F(2, 385) = 1.69
Unique strongfie partners 4.06 (3.47) 4.17 (4.26) 3.91 (2.79) 4.10 (3.18) F(2, 385) =0.23
Unique weaktie partners 3.21 (3.96) 3.02 (4.04) 3.13 (3.42) 3.45 (4.33) F(2, 385) = 0.65
Unigue strangepartners 1.55 (4.53) 1.43 (3.27) 1.46(5.35) 1.75 (4.76) F(2, 385) = 0.49
Diary-assessed loneliness 1 2.23 (1.35) 2.39 (1.49) 2.24 (1.30) 2.07 (1.23) F(2, 385) = 2.63
Diary-assessed belongingness/(1 4.94 (1.45) 4.84 (1.50) 4.93 (1.47) 5.04 (1.40) F(2, 385) = 0.96

Note.Data are reported as meaS®)| or counts(%). All ps> .05
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Table 3.2. Means, standard deviations, and intercorrelations of diaryassessed study variables and contrehriables

Vari abl e 1. 2. 3. 4 . 5 6 . 7. 8.
1. Number of i .39 .48 .50 - 05 .1% .00 -.03
2 Stirengntera .19 .05 - 13 .27 -. 03 .02
3 Weiak i nt er a .20 - 05 .1% - 08 - 172
4 Stranger in .00 .02 --.02 -.08b
5 Loneliness - 51" - 05 . 03
6 . Bel ongingne . 03 . 02
7 Day of Week .00
8 Cbyi d
Me a@D / % 11.0 4.1: 3.0! 1.4t 2.2: 4.9c¢

(12. (3.5(4.1(4.3(1.3(1.411'75'99

N 2147 214¢ 211¢€ 2091 214t 214¢ 21522 215¢%

Note N=388,n=2 0 211 302 daily reports. Day of week coded 0 = Sunday, 1 = all other €&¥ID-19 coded 0 = prior to
March 16, 2020, 1 = after March 16, 2020< .05."p< .01." p<.001



3.3.2 Intervention Effects on Daily SocialContact and Loneliness

| predicted that the acts of kindng#g) intervention would increase daily social
interactions and number of interaction partners, decrease loneliness, and increase sense of
belonging compared with the active control condition. | also tested whether anonymous acts of
kindnesgAAK) would have egivalent effects (Se€able 3.3andTable 3.4.

Diary analyses showed that the AK intervention increased the number of daily social
interactions compared to the control intervention but not the AAK intervention. There was a
significant time x condition effect on total number of daily social interaci@Ksvs. Control:b
= 2.33,SE= 0.95,t(2132) = 2.46p = .014; AAK vs. Controlb = 1.07,SE= 0.95,t(2132) =
1.13,p = .260). When comparing the time x condition interaction model to the model containing
only main effects, there was a statisticallyngigant reduction in deviance (cBguare = 6.074f
= 2,p = .048), suggesting that the addition of the interaction term significantly improved model
fit. When calculating simple slopes, | found a significant increase after intervention in the AK
condition (o = 1.78,SE= 0.70,t(2132) = 2.55p = .011) but not in the AAKK= 0.52,SE=
0.70,t(2132) = 0.75p = .455) or controllf = -0.55,SE= 0.67,t(2132) =-0.82,p = .414)
conditions (seé&igure 3.3.

| also analyzed the total number of unique walialswith whom each participant interacted
daily. There was a significant time x condition effect on the number of unique $ieong
interaction partners (AK vs. Contrdd:= 0.77,SE= 0.26,t(2131) = 2.93p = .003; AAK vs.
Control:b=0.15,SE= 0.6, t(2131) = 0.56p = .573;Figure 3.3. When comparing the time x
condition interaction model to the model containing only main effects, there was a statistically
significant reduction in deviance (ebguare = 9.51df = 2, p = .009). In simple slope analyses, |

found that there was a significant increase after intervention in the AK condito.64,SE=
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0.19,t(2131) = 2.81p = .005) but not in the AAKK=-0.08,SE=0.19,t =-0.40,p = .693) or
control 0 =-0.23,SE=0.19,1(2131) =-1.21,p = .227) conditions. However, | did not observe a
significant time x condition effect on the number of unique weakiteraction partners (AK vs.
Control:b=0.16,SE= 0.37,t(2103) = 0.42p = .674; AAK vs. Controlb =-0.37,SE= 0.37,
t(2103) =-1.00,p = .320) or stranger interaction partners (AK vs. Contrel:0.31,SE= 0.41,
t(2076) = 0.76p = .448; AAK vs. Controlb = 0.60,SE= 0.41,t(2076) = 1.47p = .142). When
comparing the time x condition interaction mbtiethe model containing only main effects, the
reduction in deviance was not significant for either waaknteraction partners (clsiquare =
2.05,df = 2,p = .360) or stranger interaction partners {suare = 2.14f= 2,p = .338).

I did not find evidence that the interventic
belonging. Specifically, | did not observe a significant time x condition effect on daily level of
loneliness (AK vs Controb =-0.07,SE= 0.11,t(2130) =-0.69,p = .490; AAK vs Controlb =
0.08,SE=0.11,t(2130) = 0.77p = .443) or daily level of sense of belonging (AK vs Contpool:
=-0.06,SE= 0.12,t(2131) =-0.49,p = .621; AAK vs Controlb = -0.07,SE= 0.12,t(2131) =-
0.62,p = .538; sed able 3.4for details). When comparing the time x condition interaction
model to the model containing only main effects, the reduction in deviance was not significant
for either loneliness (ckBquare = 2.044f = 2,p = .360) or sense of belging (chisquare =

0.43,df = 2, p = .806).
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Table 3.3. Multilevel mixed effects linear modelr esults fordaily social contact

Number of Strongtie Weaktie Stranger
Interactions Interaction Partners Interaction Partners Interaction Partners
b (SB t(2132) b (SB t(2131) b (SB t(2103) b (SB t(2076)
Intercept 11.81 (1.22) 9.72" 3.89 (0.33) 11.89” 2.45(0.36) 6.83" 1.57 (0.37) 4.18"
Time (Pre vs. Post) -0.55 (0.67) -0.82 -0.23 (0.19) -1.21 -0.08 (0.26) -0.30 -0.37 (0.29) -1.26
Condition
AK vs. Control -0.90 (1.34) -0.67 0.05 (0.36) 0.14 -0.46 (0.37) -1.25 -0.35 (0.38) -0.92
AAK vs. Control -2.36 (1.35) -1.76 -0.2 (0.36) -0.56 -0.30 (0.37) -0.80 -0.34(0.39) -0.88
Condition x Time
AK vs. Control xTime 2.33 (0.95) 2.46 0.77 (0.26) 2.93" 0.16 (0.37) 0.42 0.31(0.41) 0.76
AAK vs. Control xTime 1.07 (0.95) 1.13 0.15 (0.26) 0.56 -0.37 (0.37) -1.00 0.60 (0.41) 1.47
Covid( 020) -1.55 (1.D) -1.41 0.22 (0.30) 0.73 -1.80 (0.41) -4.417 -1.30 (0.45) -2.91°
Day of Week
Monday 1.43 (0.80) 1.80 0.19 (0.22) 0.87 1.67 (0.31) 5.39" 0.02 (0.34) 0.06
Tuesday 0.97 (0.81) 1.20 0.08 (0.22) 0.36 1.10 (0.32) 3.47° 0.03 (0.35) 0.07
Wednesday 1.39 (5.64) 0.25 0.30 (1.57) 0.19 0.36 (2.16) 0.17 0.16 (2.38) 0.07
Thursday 0.05 (1.15) 0.04 0.36 (0.31) 1.16 1.20 (0.35) 341 0.24 (0.37) 0.65
Friday 0.25 (1.15) 0.22 0.47 (0.31) 1.52 1.29(0.35) 3.67" 0.44 (0.37) 1.18
Saturday -0.66 (1.15) -0.57 0.14 (0.31) 0.44 0.67 (0.35) 1.92 0.41 (0.37) 1.11
Estimate 95% CI Estimate 95% CI Estimate 95% CI Estimate 95% CI
Within-subject erro(rti) 8.94 (8.66, 9.22) 2.49 (2.40, 2.58) 3.48 (3.36, 3.60) 3.81 (3.69, 3.94)
Betweensubject errof ¢ 0 i 9.42 (8.70, 10.26) 2.49 (2.30, 2.71) 2.15 (1.93, 2.37) 2.06 (1.80, 2.31)
ICC .53 .50 27 22

Note N = 388,n = 2147 for daily reports; using all available data and controlling for day of week and time of beginning of pandemic.

Reference group: Time: piiatervention; Condition: Control; Day of week: Sund@pVID-19 coded 1 = after March 16, 2020, 0 =

*kk

prior to March 16, 2020tCC = Intraclass correlation coefficienp < .05 “p < .01, ™ p < .001
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Table 3.4. Multilevel mixed effects linear modelr esults fordaily loneliness andbelongingness

Loneliness Belongingness
b(SB t(2130) b (SB t(2131)

Intercept 1.94 (0.12)  16.117 5.16 (0.13)  38.4"
Time (Pre vs. Post) -0.03 (0.08) -0.43 0.03 (0.08) 0.33
Condition

AK vs. Control 0.28 (0.13) 2.18 -0.20 (0.14) -1.38

AAK vs. Control 0.1 (0.13) 0.77 -0.09 (0.15) -0.61
Condition x Time

AK vs. Control x Pre vs. Post -0.07 (0.11) -0.69 -0.06 (0.12) -0.49

AAK vs. Control x Pre vs. Post 0.08 (0.11) 0.77 -0.07 (0.12) -0.62
Covid ( =) 0.38 (0.12) 3.15" 0.00 (0.13)  -0.02
Day of Week

Monday 0.18 (0.09) 1.95 -0.12 (0.10)  -1.20

Tuesday 0.14 (0.09) 1.57 -0.17 (0.10)  -1.70

Wednesday 0.47 (0.64) 0.73 -0.93(0.69) -1.35

Thursday 0.10 (0.12) 0.85 -0.03 (0.13)  -0.24

Friday 0.10 (0.12) 0.89 -0.09 (0.13)  -0.72

Saturday 0.24 (0.12) 2.05 -0.27 (0.13)  -2.08

Estimate 95% ClI Estimate 95% ClI

Within-subject erro(r) 1.02 (0.98, 1.05) 1.10 (1.06, 1.14)
Betweensubject errof &) 0.85 (0.78, 0.93) 0.97 (0.88, 1.06)
ICC 41 44

Note N = 388,n = 2146 for daily reports; using all available data and controlling for day of week and time of beginning of pandemic.
Reference group: Time: piiatervention; Condition: Control; Day of week: Sunda@\1D-19 coded 1 = after March 16, 2020, 0 =
prior to March 16, 2020p < .05 “p<.01, ™ p<.001
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3.3.3 Moderating Role of Trait Loneliness on Intervention Effects

Given the unexpected nonsignificant effect of acts of kindness onabiagssed loneliness,
| conducted an exploratory follewp analysis to examine whether trait levels of loneliness
would moderate the effects. Specifically, because average trait leseboores ithesample
were relatively low M = 2.05,SD= 0.68, on a $oint scale), | speculated that the regular acts of
kindness intervention might only buffer daily loneliness in participants who reported-higher
thanaverage baseline levelstoéit loneliness. Indeed, | found significant thigay interactions
among time, condition, and baseline trait loneliness (AK vs Comtrot0.36,SE= 0.16,

t(2078) =-2.28,p = .023; AAK vs Controlb = 0.26,SE= 0.16,t(2078) = 1.55p = .12)1*When
comparing the full thregvay interaction model to the model containing iway interaction

terms, there was a statisti?cBI52df=25=@d01),f i cant
suggesting that the addition of the interaction term signifigamiproved model fit.

To estimate the size of the effects of the intervention for high and low lonely indivitiuals,
calculated simple slopes. Results showed that the time x condition effect was significant for
individuals who reported high itdevels of loneliness (i.e., 8D or more above the mean,
average loneliness score of 2.73 or above), such that lonelier individuals in the AK c@ndition
but not the other two conditiodsshowed a significant decrease in diagsessed loneliness
(simple $ope for AK condition =0.36,SE= 0.11,t(2078) =-3.41,p = .001). There was no
significant time x condition effect for individuals who reported lower trait loneliness @&B.,1

below the mean, average loneliness score 1.38 or bEiguwe 3.4andTale 3.5.

13] additionally tested whether trait levels of loneliness would moderate the intervention effect en diary
assessed sense of belonging, but did not find any significeegway interactions among time,
condition, and baseline trait loneliness (AK vs Contoct:-0.05 SE=0.17, p = .75 AAK vs Control:b
=-0.16, SE=0.18 p=.39.
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Table 3.5. Simple effects for the interaction betweentrait loneliness andnterventions ondaily loneliness acrossime

AK

AAK

Control

b(SB 12078) p

b(SB  1(2078) p

b(SB  (2078) p

Low Trait Loneliness- SD)
Average Trait Loneliness (Mean)

High Trait Loneliness (+8D)

0.18(0.11) 1.58 .113
-0.09 (0.08) -1.13 .259

-0.36 (0.11) -3.41 .001L™

-0.07 (0.11) -0.62 .535
0.07(0.08) 0.89 .375

0.21(0.12) 1.80 .072

-0.02 (0.10) -0.16 .870
-0.05 (0.08) -0.61 .539

-0.08 (0.11) -0.72 .473

“p<.01.
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“p<.01.
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3.3.4 Preregistered Analyses ofntervention Effects

Using a repeatetheasures ANOVA, | did not observe a significant time x condition effect
on the total number of dailsocial interactionsH(2, 2139) = 1.16p = .31). For the total number
of unique interaction partners, there was a marginally significant time x condition effect on the
number of unique stronte interaction partnersk(2, 2138) = 2.82p = .06). | did ot observe a
significant time x condition effect on the number of unique weakteraction partners=(2,
2110) = 0.44p = .64) or stranger interaction partnefgq, 2083) = 0.97p = .38). | did not
observe a significant time x condition effect oargiassessed lonelineds(2, 2137) = 0.53p =
.74), or sense of belonging(@, 2138) = 0.17p = .85).

However, | found significant thre@ay interactions among time, condition, and baseline
trait lonelinessK(2, 2085) = 5.20p = .006). | calculatedisiple slopes in order to estimate the
size of the intervention effects for higand lowlonely individuals. Results showed that lonelier
individuals (i.e., ISDor more above the mean, average loneliness score of 2.73 or above) in the
AK condition (but nd the other two conditions) showed a significant decrease in-dsagssed
loneliness(=-4.99,p < .001).

In summary, using repeatedeasures ANOVA, instead of multilevel modeling, did not
substantially change the direction of effects, but some of the results became eiher non
significant (for the total number of interactions) or marginally significant (femtimber of
unique strongie interaction partners). This difference might be due to the high amount of
missing data (missing daily reports) undermining the power of repaaadures ANOVA as
well as the different estimation methods (repeatedsures ANWUA, ordinary least square vs.

multilevel modeling, maximum likelihood).
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3.3.5 Comparison of Intervention Experiences between Regular versus Anonymous Acts
of Kindness

| additionally conductedpo$toc anal yses to compare particif
in the regular versus anonymous of acts of kindness conditions using their daily records within
each intervention period (s@able 3.6for details).

| first tesked the possibility that anonymous acts of kindness may be more effortful to
perform and participants were therefore less compliant to intervention activities, which |
reasoned could have reduced the intervention effEbtye was naignificant differencen the
perceived effortfulness of performing kind agtsean difference: 0.04,= .83) orin the number
of reports participants completed during the intervention period (mean differencep 6.68)
betweerthe AK and the AAK conditiondHowever,participants in the AK condition performed
a greater number of kind acdsmparedo participants in the AAK conditiomean difference:
0.89,p=.02).

| also tested whether participants in the AAK condition, on average, performed their
anonymous kind acts more toward distant others (rather than close others), which could also
decrease the positive effects of the AAK intervention, given that strongetsefffieprosocial
behaviour are observed when the kind act is performed toward close others (Aknin et al., 2011,
Whillans et al., 2016). To test this, | compared the proportion of kind acts performed toward
close others and the proportion of kind acts peréx toward distant others (strangers and
acquaintances) between the AK and the AAK conditions. Results showed that participants in the
AAK condition performed more kind acts toward strangers (mean differencepG:3801),
whereas participants in tha<Acondition performed more kind acts for close others (mean

difference: 0.2, p <.001) and acquaintances (mean differences, .6 .03).
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Lastly, | tested whether participants in the AK condition perceived their acts of kindness to

be more effective thaparticipants in the AAK condition perceived their acts to leti¢?pants

in the AK condition perceived their kindness acts to be more effective in increasing happiness

(mean difference: 0.36~= 2.11, p = .04) and decreasing stress (mean differencd; 052.73, p

=000/) for their recipients, compared to partici

Table 3.6for details).

Table 3.6. Comparison d intervention experiences inthe AK and AAK conditions

AK(n=133) AAK(n=133) t-test

Number of reports 12.49 (2.02) 12.37 (2.39) t=0.44,p= .66
Number of kind acts performed 9.89 (2.75) 9.00 (3.21) t=-2.44,p=.02
Perceived effortfulness 4.62 (1.66) 4.57 (1.69) t=021,p=.83
Proportion of kind acts for strong ties 0.65(0.21) 0.36(0.29) t=920,p<.001
Proportion of kind acts for weak ties 0.20(0.18) 0.15 (0.16) t=223 p=.03
Proportion of kindacts for strangers 0.16 (0.16) 0.49 (0.29) t=-11.53, p<.001
Perceived effectiveness: Increasing happine.  7.09 (131) 6.73 (1.48) t=211,p=.04
Perceived effectiveness: Decreasing stress 5.83(1.50) 5.28(1.73) t=2.73, p=.007

Note.Data are reported as meaS§).
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3.4  Discussion

In a preregistered, randomized controlled trial, | found that@al4prosocial engagement
intervention increased participantso6é daily so
my exploratory analyses suggest that engaging in prosocial behavior may reduce daily feelings
of loneliness for chronically lonely individuals. | did not find equivalent effects when
participants engaged in prosocial behavior anonymously, suggesting dracdmtact with the
recipient(s) may be an essential mechanism underlying positive social and emotional effects of

prosocial engagement.

3.4.1 Intervention Effects on Increasing Daily Social Contact

This intervention designed to promotedgilly osoci al engagement incre
daily social interactions even after the end of the interventmmpared to the active control
condition. A lasting change in daily social behavior even after the end of the intervention may
potentially proloigy the positive effects of engaging in prosocial activities by building and
strengt heni ng-tepnasocialire@tiopships.tinspérticllas, thig intervention
increased the number of unique close others with whom participants interacted orbagsaily
(rather than strangers or acquaintances), suggesting that it might have primarily enhanced close
relationships. However, the lack of effect of this intervention on the number of unique
acquaintances or strangers with whom participants interacteld, ltave been due at least in
part to measurement error or noise in daily-sgiorts of interactions with weak social ties. To
obtain more accurate estimates of interactions with weaker social ties in future work, participants
could be asked to carry alliy counter and count each interaction with +otwse others

(Sandstrom & Dunn, 2014)
66



There are several potential underlying mechanisms. First, prosocial engagement during the
intervention might have strengthened particip
leading to more frequent int&stions with the same people afterwards. It is also possible that the
intervention created a habit in participants. For instance, in another study in which participants
were prompted to have repeated conversations with strangers, the participants noéced m
opportunities to talk to strangers after the wkelg intervention ende(bandstom et al., 2022)

As such, after being prompted to repeatedly engage in prosocial behavidveeieks,

participants might have noticed more opportunities for prosocial behaviors in their surroundings
even after the intervention period, which coulddliéamore interactions with the recipients.

Further research will be needed to determine whether participants continue to interact with the
previous recipients of their prosocial behaviors and/or whether they continue to engage more in

prosocial behavionen after the intervention ends.

3.4.2 LonelinessReducing Effects for the Chronically Lonely
Myprer egi stered hypothesis that the kindness
loneliness and increase sense of belonging atiesntire sample was not supported by the
current study results. Given the correlation between daily social camiggterceived social
connection (e.gSandstrom and Dunn, 2014hese nonsignificant findings appear inconsistent
with the findings that the kindness intervention increased daily social interag&itersnoting
that the mean trait loneliness in our sampées only 2.05 on a-goint scale] speculated that
there might have been a floor effect for participants who had a low baseline level of loneliness.

The posthoc analysis indeed showed that the kindness intervention significantly reduced diary
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assessed heliness only for participants who reported high baseline loneliness (23.1% reduction
in loneliness scores).

Acting prosocially is a common way to recont
unmet (e.g.Maner et al., 2007)or example, prior longitudinal findings suggest that
volunteering can buffer the increase in loneliness that occurs immediately following the loss of a
spousgCarr et al., 2018)My findings are consistent with and extend these findings by showing
that engaging in prosocial behavior could effectively mitigate perceived isolation among those
who were formerly feeling disomected. Chronically lonely individuals are often more sensitive
to potential social threats, such as rejection and criticism, which hinders their social engagement
and aggravates their sense of lonelinds3. Cacioppo & Hawkley2009) Prosocial activities
and the associated experience of positive social contact might be effective in countering negative
social expectations and reinforcing approach and engagement with others instead of avoidance
(Alden & Trew, 2013; Trew & Alden, 2015Futureresearch is rexled to examine if prolonged
engagement in prosocial behavior could alter negative social cognitions that chronically lonely
individuals tend to have, which could lead to more positingerterm effects on their social
relationships.

| did not find evidace that the kindness intervention increasaity sense of belonging,
regardl ess of participant s 6 -bpasaldesshowedtthatai t | o
participants in the acts of kindness condition performed more than half of their tan@4a8)
toward close others, as opposed to acquaintan@e®g)or strangers (18%; seeTable 3.6.
Thus, engagement in prosocial behavior directed at close others may promote daily contact and
connection with those close others, but may not necspesmote a sense of belonging to a

larger social group or community. Future research is necessary to determine whether engagement

68



in prosocial behavior that is specifically targeted towardclose others in the same social

group (e.g., school, workplac,c, or nei ghbour hood) can promot e j
belonging to those social groups. Alternatively, it is possible that while this kindness intervention

is effective at mitigating the perceived lack of connection of chronically lonely indiadit is

not necessarily effective for promoting their general sense of social connectedness and
belongingness. Loneliness and sense of belonging are related yet distinct dim@haltos &

Brady, 2017)thus mitigating loneliness @y not always overlap with increasing sense of

belonging in a certain social cont€¥¥alton & Brady, 2017)However, given that recent

findings have pointed to the unique contributions that feelings of belongingphgeeing

adul tsdé ment al h €Daittherlet alh 208, dutuck researcheduld exansine the
conditions under which a kindness intervention (or engaging in prosocial behavior more broadly)
can be effective at promoting young adultsd s

universities.

3.4.3 Why Are Anonymous Acts of Kindness Not as Effective as Acts of Kindness?

In my analysis, anonymous acts of kindness involving no direct contact with the recipient(s)
werenot as effective at improving daily social connection, suggestinglitesit contact wth the
recipient(s) may be an essential ingredient for positive effects. Direct contact with recipients
provides participantwith opportunities to perceivilne impact of their action more directly (even
through minimal feedback such as a smile) and tbafsense of connection with the
recipient(s), leading to a greater emotional rewaihin, Dunn, Sandstrom, et al., 2013; Aknin,
Dunn, Whillans, et al., 2013; Inagaki & Orehek, 2017; Lok & Dunn, 2003 follow-up

analyses indeed demonstrated that participants in the anonymous condition perceived their
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actions to be less effective in reducing the distress and also less effective in increasing the
happiness of the recipient(s) (Skesble 3.9.

The follow-up analyses also showed that participants in the anonymous acts of kindness
condition performed a higher proportion of their kind acts toward strang®&8d}than did
participants in the neanonymous acts of kindness condition ¥; Table 3.§. Engaging in
prosocial behavior directed toward close others rather thaclose others, with whom they are
less likely to interact with in the future, is also suggested to lead to a greater happiness in givers
(Aknin et al., 2011) The difference in the recipients of acts of kindness may also account for

some of the differences observed in the effects of anonymous versus regular acts of kindness.

3.4.4 Strengths, Limitations, and Future Directions

To my knowledge, this is the first experiment to test the effect of acts of kindness (or
engagement in prosocial behavior more broadly) on daily social connection changes using diary
assessment. Lindsay and colleagues (2019) showed that their inter¢emtidfulness training)
effects were more sensitively captured by diary assessment than global assessment of loneliness
and social contact, in line with research that has identified discrepancies between daily
experiences and global evaluations of expegs(i€ahneman, 2011)

| also acknowledge seval limitations of the study. A sample of undergraduate students may
not be representative of the general population, consistipgople frondifferent walks of life,
and especially of socially isolated or marginalized populations. Future researedes! ne test
the effectiveness of this intervention for different populations in communities, particularly those

in the periphery of networks.
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To testwhether direct contact with the recipient(s) is an essential ingredient for the
intervention effects, tompared the effects of regular acts of kindness with those of anonymous
acts of kindness. However, it should be noted that regular acts of kindness do not necessarily
involve direct contact with the recipients (egnonanonymou®nlinedonation), andhis study
did not directly assess parAweleconpalet futuré studly r e c t
would be necessary to clarify the mechanisms driving the observed differences between
anonymous and neanonymous prosocial behavior.

Further reearch will also be needed to examine the mechanisms underlying the
interventiondés effects. For instance, while
only before and after the intervention petifidure studies could also examine social
relationship outcomes during the intervention period. This would allow for examining how the
prosocial behaviors that participants engage in are associated with their social outcomes on the
same day, such as whether people have more interactions with arigeieel more connected on
the days on which they engage in the instructed prosocial behaviors.

The current study did not include any follayp assessments. Future research will be needed
to test whether the sheterm changes found in this research widu sustaineil or even
compounded over extended periods of time. | speculate that continued engagement in prosocial
behavior may lead to broader social relationship benefits by prompting enduring positive shifts
in actorsod soci al egalysoocaibehaviors.d-utaenlahgitudmal reseaacht i v
is needed to confirm whether tweeek intervention can lead to the sustained changes in social

cognitions and social relationships.
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3.4.5 Conclusion

Despite the increasing recognition of social connection as a public health priority, effective
evidencebased interventions that can mitighteghloneliness (i.e.perceivedsolation)and lack
of social contacfi.e., objectiveisolation)remain scarcelhis study provides a promising route
to address these public health concerns by supporting the effectiveness of an acts of kindness
intervention in promoting daily social connections. Prosocial behavior intended to benefit
another person is an essentigjriedient for a cooperative and harmonious society (Hui et al.,
2020). The findings extend the growing literature on a wide range of benefits of prosocial
behavior by demonstrating that it could also be an effective component ofdzlsetfed and
low-cost intervention thgbromotes social contact andtigates loneliness

While this study shows promising results among university students, further testing is
needed to determine whether this kindness intervemtaanid be effective in thgeneral
populaton. The result of our exploratory analysis suggests that the kindness intervention was
effective in reducing daily loneliness in chronically lonely individuals. This suggests that
prosocial behaviour interventions may be well suited for helping lonelylgigns restore their
social connections. In Study 3, | aim to test whether this intervention promoting daily prosocial
behaviour is effective famembers of the broader communigportinga high baseline level of

loneliness.
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Chapter 4: The Effects ofan Intervention Increasing Daily Prosocial

Behavioursamong Lonely Community Adults

4.1  Introduction
4.1.1 Overall Aim and Research Questions
In this study, | tested whether an intervention that increases daily prosocial nelseidective
in decreasing loneliness amtreasing social contaatnong lonely community adult$o tailor
the intervention for lonely participantsadapted the components of an emerging intervention
design, the Jush-Time Adaptive Intervention (JIAI), which deliverstimely supportduring
moments of needturthermore]| evaluate the intervention's effects across different timeframes
(immediate and longderm) andexploreda potential mechanism by examining changes in
participants' interpersonal percepsdrefore versus aftehe intervention.
4.1.2 The Effects of Delivering the Right Support at the Right Time

Advancements in mobile technology have increased interest in JlifAle context of
behaviour al health i nterventions designed to
the fact that individual sd needNahunbkanigtal., r api d
2015, 2018)Based on tim&arying information (e.g., mood, location, or social interactions),
JITAIs aim to deliver interventionoomponents when a person is most in need (in a vulnerable
state) and receptive (for a review, dshumShani et al., 2017)or instance, a JITAI for
smoking cessation might involve delivering intervention messages when participants report
experiencing risk factors for smoking relapse, such as smoking urges, emotional distress, and
cigarette availabilitf{Hébert et al., 2018)JITAls have been increasingly used for a wide range
of behavioral health interventions, including for smokiHgbert et al., 2018; Naughton et al.,

2021) alcohol overconsumptiaf€oughlin et al., 2021 )physical activitAdams et al., 2013;



Thomas & Bond, 2017and dietfGoldstein et al., 2018; Rahman et al., 20Mgre recently,
JTAIs have been applied to mental health inéations, including for depressi¢Bveritt et al.,
2021)

As this approach is relatively new, evidence for its efficacy is quite limited, yet promising.

Initial evidencesuggst s that tailoring the timing of an
efficacy, beyond providing a comparable static intervention. One-pfeadncept study using a
stressmanagement intervention compared the efficacy ofijusitne (JIT) intervetion

reminders (delivered when participants reported high stress or negative affect) with randomly
scheduled ongSmyth & Heron, 2016)The authors found that participants who received the

JIT reminders experienced better intervention outcomes (including fewer stressors, lower

negative affect, less alcohol consumption, and better sleep quality). Another intervention study

for smoking cessation also provided preliminary findings that intevemiiessages tailored to
participantsdé psychological states (i .e., smo
those triggers compared to ntailored messagdsiébert et al., 2018)

Within the framework of JITAIs, the goal dfeacts ofkindness intervention is to increase
participantsd social contact and decrease the
outcomes; intervention effectiveness). To achieve this goahtheéntion aims to increase
participants6é engagement in daily prosoci al b

psychological lever (proximal outcormseeFigure 4.1for detailg.
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Proximal outcome Distal outcomes

Kindness intervention (increased prosocial (increased social contact;
behaviour) decreased loneliness)

\ \ \

Intervention strategies: Delivering just-in-time (JIT)
1) implementation intentions support in the moment of need
2) saying-is-believing exercise

Figure 4.1 Intervention elements and strategies

Based on this framework, | adapted and developed strategaor theacts ofkindness
interventionfor lonely participantgsee details itnterventionsbelow). To facilitate participant$
behaviour change (i.goroximal outcomg | first identifiedcommonpsychological barriers
experiencedy lonely individuals such as negative social expectations and social vigiltrate,
may reduce theiengagenentin prosocial behaviours.thenincorporatedntervention
components to address these barriers and promote desired changes in behaviour and cognition
To addressiegative expectatiorregardinghow others would respond to thermosocial actsl
implemented & s a yistbred i eexercisegvbich helps prticipants internalize the
intervention messag@ronson et al., 2002; Higgins & Rholes, 1978; Walton & Cohen, 2041)
the context of th acts of kindness intervention, tinéervention messagemphasize the positive
impacts of engaging in prosocial behaviours that are often underestilatadincorporated
Ai mpl ement at i o nareefiedtivein supportnggoabdireatédibebakiour change
especiallywhenindividuals facechallenges in altering their behavid@ollwitzer, 1999;
Sheeran et al., 2013; Wieber et al., 2015)

Second] integratedustin-time intervention support to delivémely supportduring

parti ci pant ss@seeFiguted.dfor debailseThesfihdangs érom Study 1 suggest that
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individuals experiencing chronic loneliness may encountaepsychological barriers on their
lonelier daysjncreasing their susceptibility to a vicioogcle of loneliness, social vigilance, and
social withdrawalTherefore, it irucialto intervene particularlyduring periods of elevated
lonelinesghatrepresent their vulnerable states.

Participantéstate of vulnerability was assessaary evenindf. Whenparticipantseported
lonelinesdevelsabove their personal averaigethe eveningl delivered a brief intervention
(Aboost er e x e theriergagement in prosbcaldehhviothredatlosving day.
Specifically,| employedimplementation intentions as the piisttime intervention optionwhich
guidedthemincreatingpa concr et e plan for theusimgartindhy dos I
thenwhy o format (i .e., Alf | encounter situatio
However, participants were noiformedof this decision ruland were told thahe booster

exercise would bprovidedon random evenings (ségure 4.9.

A Distal outcomedecreased daily loneliness and increased daily social contact after tr
intervention

A Proximal outcomedaily prosocial behaviour

A Decision point (Timescalegvery day

A State of vulnerability when participants report ex
during the day

A Intervention optionimplementation intentions for the followirgpy intervention activity

A Decisionrule:l f participants report fimore th
survey, they wil!/l be asked to do an i

Figure 4.2. JITAI framework for Kindness Intervention design

14To ensure that prieday loneliness rating is a reliable predictor of loneliness the followingl day,
conducted additional analysising the data from Study The results showetiat elevated levels of
loneliness on the prior day were significantly asgsed with nextday lonelinessgven afteadjusting for
the persoraverage lonelinegb = 0.06,SE= 0.03,t = 2.05,p = .04). Theseadditional findings provide
supportfor the use of priodayassessmest n det ect i wunerpgblestateasc i pant s 6
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4.1.3 The Effects of the Kindness Intervention Targeting Lonely Community Adults

Study 2 showed promising findings regarding the effectiveness of the kindness intervention
among undergraduastudents Given that the Study 2 findings suggest thatititesrvention
might be particularly effective for lonely participants, Studgsed the effects of the kindness
intervention in adults in the broader community who report alaceeage loneliness. | also
askedparticipants to complete a folleup surveyl month after program completion to test the
time scale of intervention effects: whether effects that are observable immediately after the
intervention ends will last after a month elapses or, conversely, whether the intervention may
have fisleehatotakktetbager to emerge (as obser
analyses).

In this study, | also explored whether this kindness intervention had an effect on changes in
participantsod i sftllemngtbeirdeorentoh, agpetent@alenedhanism
underlying the interventiono6s ehfypereigildneseto Theor i
social threatsis key mechanisms underlying chronic loneliness and social withdiewgal
Cacioppo & Hawkley, 2009)herefore, effective interventions for loneliness should target these
maladaptive, negative social cognitiqiickin et al., 2021; Masi et al., 2011 this study, |
specifically assessed changes in .Reent i ci pant s
research on interpersonal perceptioa steown that people quickly form trait impressions of
individuals, even from brief exposure to their fa¢dsdrew H. Chwe & Freeman, 2023)

Especially for chronically lonely individuals who tend to be hymglant to social threat cues
(S. Cacioppo et al., 2015,2016) snap judgments of othersé trai-t
warm and trustworthy rather than hosaled untrustworthy, could play a crucial role in

decisions to engage or withdraw from social opportunities.

I



| expected that prosocial engagement would have positive effects on interpersonal
perceptions, for two likely reasons. One likely reason is projectvhere individualtend to
overperceive similar emotions, goals, and behaviours in targets by projecting their own
psychological statedKawada et al., 2004; Niedenthal et al., 2000; Peters & Overall, 2820)
prosocialtyp ased i ntervention that activates partic
may lead participants to perceive similar goals and emotions when making judgabweritthe
target, such as perceiving the targetvarmer or moregenerousSecond, the experience of
positive interactions during prosocial engagement fostermore positive social expectations

and counter negative perceptions of others.

4.2  Methods
4.2.1 Participants

| recruited 208 community adul(20.5% women, 26.1% men, 3.4% Roinary; Mage=
43.9 throughFacebook advertisemergndemailadvertisemeistin collaboration with a local
community organizatiofUnited Way British Columbigto participate in @rojecttitled
A C o mmuWelinesg Prograr Eligible participants were Englisspeaking mobile electronic
device owners who scored (>= 7) on the thtem Loneliness Scale (reflecting higitean
average lonelinessjughes et al., 2004)

The preregistered recruitment strategyed torecruit as many participants as possible from
October 2022 to April 2023, with a minimum sample size ofr2@@iredto proceed wittihe
analysesBased orthe simulatiorbased power analysfarend & Schafer, 2019assuming
medium to large Intraclass Correlation Coefficients (JGd mediurvsized standardized

random slope variances, thieal sample size (208 participants at Level 2, 6 measurement points
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per participant at Level })ields aB0% power to detect a minimum standardized effect size
of .11 for Level 1 direct effecig.e., Time (preor postintervention)), a minimum standardized
effect size of .22 .24 for Level 2 direct effects (i.e., Condition (kindness or control)), and a
minimum standardized effect size of .34 for crlessel interactions (i.e., Time x Condition

interaction; see Tables 5, 6, 7 in Arend & Seh, 2019 for details)

4.2.2 Procedure
The study design and expected outcomes wereggistered

(https://osf.io/j86n5/?view only=7522¢c3a932064d619b0c6d15839kdagMis randomized

controlled trial, participants were prescreened for lglity through an online survey. The

overall procedure was similar to that of Study 2 (Sgere 4.3. Enrolled participants first
completed prantervention diary assessments for three consecutive days before their first lab
visit. During their first vitual lab session, they completed a survey questionnaire (including
measures of baseline social networks and loneliness) and were randomly assigned to either
perform acts of kindnes&indnesscondition,n = 105) or take a break each day (active control
condition, n = 103) for2 weeks.

The first lab visitincludedintervention activities, including a sayhuigtbelieving exercise
(Aronson et al., 2002; Higgins & Rholes, 1978; Walton & Cohen, 28t@d)mplementation
intentions(Gollwitzer, 1999; Sheeran et al., 201Bgarticipants then complet@dveeks of at
home intervention activities and the pogervention3-day diary assessments. In their second
virtual lab session, participants completed a{ustrvention survey guestionnaifarticipants

were recontactetl month after the program enttscomplete a followup survey after which
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they were debriefed and compensated for their particip&eer-igure C.1for a CONSORT

flowchart

LAB VISIT 1 FOLLOW-UP
PRE-INTERVENTION Pre-intervention 2-WEEK INTERVENTION POST-INTERVENTION LAB VISIT 2 SURVEY
Registration |—®| DIARY ASSESSMENT [—»| Global Assessment [—{ Daily Records of Intervention |y DIARY ASSESSMENT [—»| Postintervention [

1-Month Follow-u|
(3 days) Just-in-time "booster” exercise (3 days) Global Assessment 7

Intervention Activities Global Assessment

Figure 4.3. Study procedure
Note The greercolourcodingindicates diary assessmeat pre and posintervention.The

blue colourcodingindicates global assessment at three timepqinésintervention, post
intervention, and -month follow up

The intervention procedure followed that of Study 2, with the exception of the changes and
additions described in this chapter. -iDuring p
believing exercise was included to help them internalize thesariBon message by getting
them to advocate a particular attitude in their own wéfdenson et al., 2002; Higgins &

Rholes, 1978; Walton & Cohen, 2011) the kindness condition, participafitst read the

stories of three individuals who each shared
acts of kindness and how it impacted their daily life. Participants were then asked to write a short
essay about the value of acts of kindnessandeen r aged t o share their ow
we would love to hear your story and thoughts! Why do you think that acts of kindness could be
more meaningful and i mpactful to receivers th
condition, participars read the stories of three individuals who shared a personal experience of
engaging in daily breaks and hawmpacted their daily life. Control participants were also

asked to write a short essay about the value of taking breaks and were encourageties
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own experiences (ANow, we would |l ove to hear

short break could bring more benefits than
Next, to increase the likelihood that participants would translate their intenveyoals into
actions, they were asked to make an activity plan for thehegeks using implementation
intentions(Gollwitzer, 1999; 8eeran et al., 2013%pecifically, they were asked to visualize the
next2 weeks and to plan when, where, and how tiveuld initiate their intervention activities

(i .e., kindness; taking a break; e.agd(4) AHPI

w h

eas

what acts of kindness you would |ike to perfo

circumstances that might inhibit their intervention activities (such as distractions, habitual
behaviour, or temptation to avoid social interactiord anma kteh efind pl ans (i
A arises énticipated situatioly then | will initiate action Y goakdirectedbehaviouj 0 ) .
Participants were given a physical copyae¥forkbook in which they wrote down their plans, to
serve as a reminder fttem during th@ weeks. During this lab session, participants were

informed that they would be asked to complete a brief survey every evening about their daily

experiences. Participants were also told that

s o0 me 0 r aeniggs tmsupperttheir intervention activities.
At the end okach day, participants were asked to report how many (if any) and which
interventionrelevant activities they performed. In the case of the kindness condition, they were

asked tcclassifytherecipien{s) using the categories ofose other, acquaintance, or stranger.

added a question assessing their current mood

foll owi ng magpgcalim tireddnaryo@sdonely, 1 =lessthanusual 2 =asusual 3
= morethan usuag). If their response to the loneliness rating was8ré than usud/

participants werguided to creatanplementation intentions for the next day. Specifically, they
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were asked to visualize their next day amake a concretglan for the act of kindness they

would perform thatlay. They were also asked to identify potential barriers they might encounter
(e.lgl. ,doindt f eel ' i ke i nteracti ntenwilt h anyone,
motivate myself by reflecting on a time when

upo). See App eimalventon@stricoons. t he f ul |

4.2.3 Measures

The primary outcomes assessing social contact and loneliness were measuday$or 3
preintervention and for 3 days postintervention, using the same daily diary assessments.
4.2.3.1 Pre- and Postintervention Diary Assessment

Subjective Perception of LonelinessThe same measures were used as in Stidygasess
participant sebofldrelindsyy experi enc

Objective Social Contact The same measures were used as in Study 2 to assess number of
social interactions and number of interaction partners. To help particgamisately recall their
interactiongn Study 3, they were asked first to lesich interaction they had throughthue day
bef ore counting the numbers of TBobeablato i nt er ac
accurately recall, pleadist each interaction you had in the box below and the initials of people
you interacted with. 0) izedRsponsesyorgthasBf®mgthes t r at i o
mean (e.g., participants reporting 100 or 180 social interactions in one day) by replacing them
with the largest valum the dataset for that variable that wathin the range of SDfrom the

mean (Whillans et al2017).
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4.2.3.2 Pre- and Postintervention Global Assessment

Global measures of loneliness and social contact (i.e., the number of regular contacts) were
assessed at three timepoints: atiptervention (during the first lab visit), pesttervention
(during the second lab visit), arimonth after completing pogttervention measures.

Retrospective lonelinessL.oneliness was assessed with the eitgrh revised UCLA
Lonel i nes sllagkaarpaniorshep. Ryussell etfal., 198a@hat uses 4-point Likert
scale (1=Neveri 4 =Often) for each item. A compa® score was calculated by averaging
scores on each itehCr onb ac h Ms2.45SB=0063a8pfej nt er venti on; Cro
= 0.84,M = 2.32 SD= 0.62 at posintervention).

Social Network Size As an objective indicator of social contact, the number of people in
each participantés soci al net wor k @dhenetals sesse
1997) Social network size was defined as the total number of people participants regularly
interact with (at least once eve2yeeks) across 12 different social roles (e.g., family members,
relatives, close friends, neighbouké= 15.41,SD= 10.09 at prentervention;M = 15.00,SD=
8.57 at postntervention)

Interpersonal Perception Task.The Interpersonal Perception Tasksvealapted from
Maner et a[2005)with 8 neutral faces, 1 face for each combination ofrane(Asian, Black,
Latino, White) x onesex(Male vs. Female), chosen from the Chicago Face Datéhtset al.,
2015) Each of the faces was shownstreen for one second in a randomized order. Participants
were told that the indivi dualesx prne stshieo npshoo taonsd
asked to try to judge their personality wusing
target to be?0; AUsing youwrd iqmtseekppeadmCB8.gut r e
for detail9. For each of the faces, participants rated their impressions ustpgiat®ipolar
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response scale for four traits: warmth (k@ st i | e, criticalo M2 9 = Aw
5.50,SD=0.95atprentervent i on) , trustworthiness (1 = fAunt
preinterventonM=5.77SD= 0. 95), optimism (1 = fAcynical,

opt i mi s tinteventioaM =540,8D= 0. 95), geneeonsetgddlte @s

Agener ous, dntetvention M £ 5.60,8D=®.03).pr e

4.2.3.3 Daily Records of Intervention Activities

During the 14day intervention period, each participant was asked to complete a short
daily surveyon the intervention activities they had performed at the end of each day. Based on
their daily reports, participantsd intervent:.
filled out 12.55 daily reportsSD= 1.70, range =-44) and reported engag in a total of 10.50
intervention activities$D = 2.50, range =-34) over the 14lay period.

Participants6 intervention exp eRaitiojpantse was
in theKindnesscondition were asked to report whether orthety performed their intervention
activity tDidydupeif@arg an(@c of kindnessfioday. The t ot al numb e
participants performed acts of kindness (out of 14 days) was then calcutatezddp&nts also
reported their relationship with their recipieiit# h et her t hey somegomewkot rong t
you are c¢cl ose t,0 vaedlsooteineymuafeihotverg closentaand unlikely
toconfideim ) , or someoaeygudve sevef spokentobefaor¢ . The proport i
kindness acts performed toward each relationship type was calculated. Participants in the Control
condition were asked to report whether or not they performed their intervention activity alone or
withotherst AiDi d your break i nvolve any interaction

involving interactions with others (i.e., social breaks) was calculated
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4.2.4 Analysis Plan

4.2.4.1 Preliminary Analyses

| first tested whether there were condition differences in deapbigs and baseline primary

outcomes using Ch g u a P) éests fdr categorical variables and independent samssts

for continuous variables. In addition, | tested whether there were differences between the two
conditonsinpar ti ci pantsd intervention compliance (i

performed, using independent sampletests.

4.2.4.2 Pre-registered Primary Analyses

As with Study 2, to examine intervention effects on distal outcomes, | testefptiener
postintervention) x conditionKindnessor control) interactions for diargissessed outcomes
(including loneliness and social interactions) using multilevel modeling (Ime4 package in R;
Bates et al., 2015As with Study 2 and as preregistered, | controlled for the day of week (with
Sunday as a reference group). To unpack any significant time xioondieractions, |

additionally calculated simple slopes for participantthedifferentindividual conditions.

4.2.4.3 Exploratory Analysis 1: 1-Month Follow-up outcomes

To explorethe trajectory okocial outcomes (i.e., global measure®aotliness and
social network size) across multiple timepoimgs(intervention, posintervention,1-month
follow-up), | used multilevel growth curve modeling to account for repeated measures nested

within each participant.
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4.2.4.4 Exploratory Analysis 2: Intervention Effects onlnterpersonal Perceptions

Il n addition, I also conducted exploratory
changes in interpersonal percepion as a potenti al mechani sm of t
social connection. Itestadh e t i me | condition interactions i
neutral faces (bipolarscale fiwar m, dppsoactkeabkeitiical 0; Atru
untruswor t hy o; At r uiditciymg,c adpt ipraisstiiméi stfica®l;f Agene

c e nt eacr@sslmultiple timepoin{pre-intervention, posintervention,1-month followup),

using multilevel growth curve modeling.

4.3 Results
4.3.1 Preliminary Analyses

There were naondition differences on major demographic characteristics, including age,
gender, and ethnicity (sdable 4.1for details).There were no condition differences in diary
assessed and global measures of social outcomes at baseline.

Table4.2presents means, standard deviations, and intercorrelations of-p@rebstudy
variables and control variables. In the current sample, a higher pretage number of daily
interactions was correlated with a greater number of unique interactimensafstrongies,
weakties, and strangers), lower levels of diagsessed and global measuredsiéliness and
being older A higher persoitevel of diaryassessed loneliness was correlated with a lower
number of interactiongewer strongtie interaction partners, higher global measures of
loneliness, antbeing agenderother tharwoman

| also compared intervention compliance in iiednessand Controconditions. There was

no significant difference in the number of reports participants completed during the intervention
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period. However, on average, participants in the Control condition completed intervention
activities on more daysM = 11.00,SD= 2.24 in comparison to participants in tkendness
condition M = 10.03,SD= 2.69; mean difference: 0.99 = .005).Further information is
includedin Table 4.3aboutp a r t i dniegwention actvitiesincluding the proportiosof
par ti ci p asfotsgohgtidési(4@od), waeadties (29%), and strangers (24%ind the

proportion of breaks participants took with others (i.e., social breaks; 34%).
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Table 4.1. Demographiccharacteristics and preintervention differences on key variables

Characteristics Full Sample Kindness Control Condition Difference
(N = 207)* (n=104) (n=1083) Statistics
Age (years) 43.47 (12.50) 42.60(12.64) 44.34 (12.35) t(203) =-1.00
Gender 6%(3) = 2.87
Man 54 (26.09%) 23 (22.12%) 31 (30.10%)
Woman 146 (70.53%) 78 (75.00%) 68 (66.02%)
Non-binary 7 (3.38%) 3 (2.89%) 4 (3.88%)
Ethnicity 6?(9) = 0.55
European 118 (57.00%) 58 (55.29%) 60 (58.25%)
East Asian 23 (11.11%) 14 (13.46%) 9 (8.74%)
Hispanic/Latinx 7(3.38%) 2(1.92%) 5 (4.85%)
South East Asian 6 (2.90%) 3 (2.89%) 3(2.91%)
South Asian 4 (1.93%) 1 (0.96%) 3 (2.91%)
African 3 (1.45%) 1 (0.96%) 2 (1.94%)
First Nations/Indigenous 3 (1.45%) 2 (1.92%) 1 (0.97%)
Middle Eastern 1(0.48%) 0 (0.00%) 1 (0.97%)
OtherMixed 42 (20.30%) 23 (22.12%) 19 (18.45%)
Education 6’(1) = 2.68
Postsecondary education 197 (95.17%) 102 (98.08%) 95 (92.23%)
No postsecondary education 10 (4.83%) 2 (1.92%) 8 (7.77%)
Diary Outcomes
Total social interactions 7.93 (7.43) 7.64(6.29) 8.23(8.43) t(206) =-0.57
Unique strongfie partners 3.19 (2.51) 3.02(1.61) 3.34(3.16) t(206) =-0.92
Unique weaktie partners 2.47 (3.16) 2.36(2.47) 2.59 (3.73) t(206) =-0.53
Unique stranger partners 1.57 (2.79) 1.86(3.20) 1.27(2.26) t(206) = 1.54
Diary-assessed loneliness 2.78 (1.33) 2.84(1.29) 2.71(1.37) t(206) = 0.68
Global measures
Global measures of lonelines 245(0.63) 2.41(0.62) 250(0.63) t(205) =-1.05
Social network size 15.(8a.)009 15.56(11.03 15.25(9.09 t(205) =0.22

Note.Data are reported as mea®d) or counts(%). All ps> .05.'Demographic survey information was lost for one patrticipant in
theKindnesscondition = 104,N = 207)."p< .05." p < .01.



Table 4.2. Personlevd means, standard deviations, and intercorrelations of préntervention central study variables and

demographics

Vari abl e 1. 2. 3. 4 . 5 6 . 7. 8 . 9. 10. 11.
1. Number o 061™ 0.50™ 053™ -0.28™ -0.15" 0.09 0.14 0.12 -0.03 -0.04
(count)
2. Strengnt 0.30™ 028" -0.3r" -0.%" 0.06 0.20" 0.06 -0.4 0.03
partners (c:
3. Weiak i nte 0.21" -0.12 -0.12 0.06 0.07 017 0.8 0.00
partners(co
4Stranger i -0.12 0.01 0.09 0.05 0.01 -0.07 -0.03
partners (c
5. Dadsasreyssed 0.73™ -0.08 -0.10 -0.15 0.01 0.04
|l onel F7Tnes s
6. Global m -0.16° -0.09 -0.08 0.08 0.01
|l onel HnNess
7 Sveti wd r k -0.10 -0.11 -0.15 0.07
(count)
8. Age 0.00 0.18 001
(year s)
9. Gender 0.13 0.15
( Woman)
10. Ethnici: 0.12
( European)
11. Educati:
(postsecond.
Me a(8D / % 7.9 3.1¢ 2.4° 1.5 2.7t 245 15.4 43. 4

(7.4 (2.5 (3.1 (2.7 (1.3 (036 (aop (12. 7905 57.0 %1%

N 207 207 207 207 207 207 207 205 207 207 207

Note N =207.Daily measures of social interactions and loneliness were pav@aged (perselevel means). Gender was coded 1 =
woman, 0 =all other gendersducation was coded 1= at least some-@@siondary education, 0 = no pestondary education;
ethnicity wa coded 1 = European, Ca#t other ethnic groupsp < .05 “p< .01, ™ p<.001
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Table 4.3. Comparison ofintervention experiences inthe Kindness and Controlconditions

Kindness Control Condition Difference
(n=104} (n=102}
Number of Reports 12.39(1.76) 12.76 (1.59) 1(202.72)=1.58
Number of Acts Performed 10.03(2.69) 11.00(2.24) (198.96) =2.82
Proportion ofKind Actsfor Strong Ties 0.47(0.23)
Proportion of Kind Actgor Weak Ties 0.29(0.19)
Proportion of Kind Actdor Strangers 0.24(0.20)
Proportion of Social Breaks 0.34(0.24)

Note.Data are reported as meaS®). lintervention diary data were missing for tparticipants, one in the Kindness condit{on-
104), and the other in the Control conditim= 102)
“p<.0l
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4.3.2 Preregistered AnalysisResults Intervention Effects on Daily Loneliness and Social
Contact

| predicted that participants in the kindness condition would report decreased daily
loneliness andnincreased number of social interactions and interaction partners compared to
participants in the control condition.

| did not observe a significant time x condition effect on daily level of lonelitessQ.03,
SE=0.13,1(933.92) =0.26,p = .80; se Table 4.4for details).Instead there was a marginally
significant effect of timel{=-0.15,SE= 0.09,t(930.91) =1.66,p = .097). When calculating
within-condition changes for each condition separately, | found a significant decrease from pre
to postintervention daily loneliness in the Kindness conditios ¢€0.19,SE= 0.09,t =-2.03,p
=.04) and a marginally significant decrease from pygostintervention daily loneliness in the
Control condition§ =-0.15,SE= 0.09,t =-1.66,p = .10;seeTable 4.5andFigure 4.4.

There was a significant time x condition effecttbatotal number of daily social
interactions |l = 2.35,SE= 0.87,1(927.50) = 2.70p = .007; sed able 4.4for details). When
comparing the time x condition interaction model to the model containing only main effects,
there was a statistically significant reduction in deviancegghare = 7.3aJf= 1,p = .007),
suggesting that the addition of the interatierm significantly improved model fit. When
calculating simple slopes, | found a significant decrease froft@postintervention daily
social interactions in the Control conditidn<-1.57,SE= 0.61,t = -2.55,p = .001) but not in
the Kindnessandition ¢ = 0.78,SE= 0.61,t = 1.27,p = .20; sedlable 4.5andFigure 4.4.

| also analyzed the total number of unique individuals who each participant interacted with
daily. There was also a significant time x condition effect on the number of wtiguetie

interaction partnerd(= 0.89,SE= 0.30,1(929.57) = 2.95p = .003; sed able 4.4for details).



When comparing the time x condition interaction model to the model containing only main
effects, there was a statistically significant reduciiodeviance (chsquare = 8.71df=1,p=
.003), suggesting that the addition of th&eraction term significantly improved model fit. When
calculating simple slopes, | found a significant decrease in the number of uniquetigtrong
interaction partnerBom pre to postintervention in the Control conditioh & -0.72,SE= 0.21,
t=-3.37,p < .001) but not in th&indnesscondition p =0.17,SE=0.21,t = 0.79,p = .43; see
Figure 4.4).

| did not observe a significant time x condition effectlo®m number of unique wedle
interaction partnerdy(= 0.74,SE= 0.48,1(929.81) = 1.55p = .12; sedlable 4.4for details) or

stranger interaction partnefds£ 0.42,SE= 0.43,t(925.41) = 0.98p = .33).
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Table 4.4. Multilevel mixed effects linear modelr esults fordaily social contact

Diary-assessed Number of Strongtie Weaktie Stranger
Loneliness Interactions Interaction Partners  Interaction Partners  Interaction Partners
b(SB t b(SB t b (SB t b (SB t b(SB t
Intercept 2.77(0.17) 16.40" 6.97(0.98) 7.14™ 3.42(0.31) 10.93"  1.68(0.47) 3.59" 0.89(0.42) 212
Time (Pre vs. Post) -0.15(0.09) -1.668* -1.57(0.61) -2.53 -0.72(0.21) -3.40° -0.43(0.34) -1.28 -0.47(0.30) -1.54
Condition 0.12 (0.18) 0.68 -0.65(0.98) -0.76 -0.36(0.30) -1.22  -0.17(0.44) -0.38 0.63(0.39) 1.61
Condition x Time -0.03(0.13) -0.26 2.35(0.87) 270" 0.89(0.30) 2.98" 0.74(0.48) 1.55 0.42(0.43) 0.98
Day of week -0.23(0.17) -1.32 1.22(1.04) 1.17 -0.01(0.34) -0.04 -0.18(0.51) -0.36 0.34(0.45) 0.75
Estimate Estimate Estimate Estimate Estimate
Within-person varianc@l?) 1.19 52.39 6.36 15.78 12.65
Betweensp er son var 1.19 30.85 2.42 4.43 341
ICC 0.50 0.37 0.28 0.22 0.21

Note N =208,n =11281140 for daily reports; using all available data and controlling for day of ikReg&rence group: Time: pre
intervention; Condition: Control; Day of week: SundHBy¢C = Intraclass correlation coefficienp < .05 “p < .01, ™ p<.001



Table 4.5. Diary assessment of loneliness and social contact by condition and timepoint

Kindness 1 = 105)

Control (h= 103)

Pre Post t value Pre Post t value

intervention intervention intervention intervention

(n=298)  (n=275) (n=288)  (n=279)
ID'arY'assessed 2.84 (0.09) 2.64(0.09)  -2.03 2.73(0.09) 2.56 (0.10) -1.66°
oneliness
Number oftotal 7.74 (0.44) 8.40(0.65)  1.27 8.27 (0.60) 6.75(0.47)  -2.55"
Interactions
Number of strondie 5 oy (5 19) 318(0.17)  0.79 3.38(0.26) 2.64(0.12)  -3.37"
Interaction partners
Number of weakie -, 41 4 59y 274 (0.31) 0.91 2.53(0.29) 2.15 (0.26) -1.28
Interaction partners
Number of stranger 4 aq097) 1.81(0.29)  -0.16 1.26 (0.22)  0.79 (0.13) -1.54

interaction partners

Note Data are reported as meaS&)(adjusted for day of weeRp < .10,"p < .05,”p < .01,™ p < .001.

Ap< .1
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Figure 4.4. Simple slopes forsignificant time x condition effects ondaily
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Note.Significant decreases are indicated for diasgessed loneliness in
Kindness andControlcondition, the total number of interactionsGontrol
condition, and the number of strotig interaction partners iGontrolcondition.
/<.10,'p<.05,"p<.01,"" p<.001.



4.3.3 Exploratory Analysis Results: Intervention Effects on Global Measures of
Loneliness and Social Contact

| further explored changes in global measures of loneliness and social contact across
multiple timepoints, from prnterventionto the 1-month follow up, using multilevel growth
curve modeling.

| did not observe a significant time x condition effect on global measures of lonédlomass
pre-intervention through the-honth follow up b = 0.002 SE= 0.08, t(406.4)= 0.06, p = .95;
seeTabe 4.6andFigure 4.9. Instead, there was a significant effect of tirhe¢0.08,SE=
0.02,t(406.6) =-3.57,p <.001). When calculatingimple slopesl found asignificant decreasa
daily lonelinessrom preinterventionto 1 monthfollow-up in boththe Kindness conditiorb(= -
0.08, SE= 002, t =-3.53, p<.00]) and the Control conditiorbE -0.08,SE= 0.02,t =-3.57,p
<.001).

| did not observe aignificant time x condition effect on social network siaes 0.52, SE=
0.54 t(404.5)=0.96, p = .34). Instead, there was a significant effect of tinne=(0.99, SE=
0.38, t1(404.7) =-2.59, p = .01). When calculating simple slopes, | found a significdetrease
social network size d@t month followupin the Controlcondition ¢ =-2.59 p = .01), butthe

change was not significairt theKindness conditiort =-0.47, p = .21).



Table 4.6. Growth modeling for global measures ofoneliness andsocial contact from pre-intervention to follow-up

Global measure of loneliness

Social Network Size

b (SE) t b (SE) t

Intercept 2.56(0.07) 36.24™ 16.26(1.08 14.99™

Time (Pre Post Follow-up) -0.08 (0.2) -3.57" -0.99(0.38 -259

Condition(Kindnessvs. Control)  -0.09(0.10) -0.95 -0.05(1.53 -0.03

Condition x Time 0.00 (0.03) 0.06 0.52(0.59 0.96

Estimate Estimate

Within-person variancé’?) 0.10 29.13
Betweemp er son var 0.29 52.26
ICC 0.75 0.64

Note N=208,n=553 ‘p< .05 ™ p<.001.

Table 4.7. Global measures of loneliness and social contact by condition and timepoint

Kindness (N = 105) Time comparison

Control (N =103)

Time comparison

(t test) (t test)
Pre Post Follow- Prei Post Pra Post Follow- Prei Post Pra
intervention intervention up Follow- intervention intervention up Follow-
(n=104) (n=105 (n=102 up (n=103) (n=103) (n=98) up
Global
241 2.27 2.25 . . 2.36 234 . .
measure -3.21 -3.23 -3.27 -3.33
loneliness (0.06) (0.06) (0.06) (0.06) (0.06)
Social
15.56 15.69 14.36 14.31 13.35
Qiezt(‘a’v‘”k (1.08) (0.97) (0.93) 0.22 -1.17 (0.67) 065 23 233

Note Data are reported as meaB&)( ‘Preintervention survey information was lost for one participant in timelikesscondition ¢ =

104,N = 207)."p< .05 *p< .01
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pre-intervention and the-fnonth followup. A significant decrease in social network size was observed in the Control condition
between the prentervention and the-fnonth follow-up.



4.3.4 Exploratory Analysis Results: Effects on Interpersonal Perceptios

I n addition, | explored the interventionodos
x condition interactiond.did not observe a significant time x condition effect on interpersonal
perceptiongrom preintervention through the-honth follow-up.

Instead, | observesignificant time x condition effectsn some of interpersonal perceptions

between preand posintervention. Specifically, there were significant time (& post

intervention)x condition interactions in the perceptions offtagt s &6 war mt h ( Awar m/

ithosti | ed=0813E+ @12,1(203.7)= 3.04p = .003), trustworthines@itrustworthyi
untrustworthy b= 0.28,SE= 0.12,t(203.3)= 2.35p = .02), and generosiffigenerous/altruistic
i selfcentered b= 0.32,SE=0.13,t (204.4)= 2.48p = .0]; seeTable 4.8andFigure 4.6.

When calculating withircondition changes for each condition separately fromtprpost

intervention, | found a significant increase in the perceptions ofttasgé war mt h i n t he

condition p=0.23,SE=0.09,t = 2.71,p = .007), whereas there were significant decreases in
the perception of bx%-023$E=t0DHt=2.68)ps=t008pand hi ness (
generosity in the Control conditiob € -0.20,SE= 0.09,t =-2.15,p =.03).

| did not observesignificant tme x condition interactions in the perception of targets

opti mi sm (At rieysital/pesginistigp=i080 SE+ 018 t=161 p=.11).
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Table 4.8. Interpersonal perceptions by condition and timepoint

Kindness Time comparison Control Time comparison
(N =105) (t-test) (N=103) (t-test)
Pre Post Follow- Prei Pre Pre Post Follow- Prei Post Pra
intervention intervention up Post  Follow- intervention intervention up Follow-
(n=1m@)! (n=105) (n= up (n=11@)! (n=103) (n=98) up
102)
Warm/approachable 546 5.68 559 " 5.53 540 547
i Hostile/critical (0.10) ©00m (10 >t 142 (0.09) ©00m (010 99 070
Trustworthyi 575 5.80 5.72 5.79 547 5.66 .
Untrustworthy (0.09) 019 (010 984 007540 ©010) (010 208 -1.48
Generous/altruisti¢ 5.%4 5.66 554 5.66 547 553
Self-centered (0.10) 010 (1) =36 018 55 ©009 (010 215 133
Trusting/optimistici 5.38 5.33 548 i 5.46 5.48 5.3 ) i
Cynicallpessimistic  (0.09) ©0o08) (©mu) 090 072 540 ©011) (008 060 118

Note Data are reported as meaB&)( ‘Preintervention survey information was lost threeparticipants irthe Kindness condition
(n=102) and one participant ithe Control condition i = 1®). ‘p< .05 “p < .01,” p < .001.
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Figure 4.6. Simple slopes for significant timex condition

effects on interpersonal perception

Note.A significant increase in perceived warmth was observed
between the preand posiintervention periods in the Kindness
condition, but not in the Control condition. Significant decreases
in perceived trustworthiness and perceived generosity were
observed btween the preand posintervention periods in the
Control condition, but not in the Kindness condition.

‘p<.05 “p<.0L
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4.4  Discussion

The current study examined in a community sample whethaveeR intervention designed
to increase a |l onely personé6és daily prosoci al
feelings of loneliness and increasing their social con@actrall theresults partially support the
hypothesesproviding preliminary evidenddat will require confirmation in future research
This seli-delivered, lowcostintervention holds promise in addressing lonelinesspaochoting
socialcontactin communitiesy targeting the desired behavioural chandewever further
design modifications to boost its effects on lonelirees® social contact following the
intervention along with additionagvidenceto confirm its effectivenessn the primary outcomes
and acoss time are advised before this intervention is disseminated for broader use
4.4.1 Intervention Effects on Loneliness

| assessed the interventmffects on lonelinessnt wo t i mescal es: partic
experience of loneliness immediately before and after the intervention, and their global
evaluations of loneliness at multiple timepointsefore,immediatelyafter, and imonth after
the interventionFirst, regardinghe immediate effects on the daily experience of loneliness,
lonely community adultseported a reduced level of daily loneliness after thewwek acts of
kindness intervention ended, replicatargd extendinghe results of Study 2vhich was
conductecamong university students

However, the effect was not significantly greater than that of the active control condition.
The active control activity, which involved taking an intentional break daily, also marginally
reduced daily loneliness, potentiallyough different mechanisms. Participants in the control
condition were encouraged to set aside time to engage in brief activities that could boost their

well-being, which may have improved their daily mood in general. Although the majority
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(66.5%) of thai activities did not involve any interactions with others, having these freely
chosen break activities could have transformed their time alone to a more positive solitude
experience, which is distinct from feeling lonely while being aldray, Pauly, et al., 2019)n
addition, 33.5% of participants6é breaks invol
may have usedome oftheir break timsto connect with others, such as having coffee or going
for a walk with a friend, which might have also helpeduee their loneliness.

Consistent with the findings regarding daily loneliness, | also found significant decreases in
the global evaluation of loneliness among participants in both conditions freimtig@nesntion
through the dmonth follow up. The obserddongerterm reduction in loneliness after the
intervention aligns with the results from Fritz and collead@2620) who demonstrated a decline
in loneliness two weeks after an acts of kindness intervention. However, since the reduction in
loneliness wasat more pronounced in the kindness condition compared to the control condition,
the observed change in loneliness might also have been influenced by a regression to the mean
effect over time among participants who were initially prescreened to repaasastene degree
of lonelinesgBarnett et al., 2005)To rule out this possibility, future research is necessary to
investigate whether the interventionds effect
conditions, including a ntreatment condition in whicparticipants report changes in their
overall loneliness evaluations over time.
4.4.2 Intervention Effects on Social Contact

Although I did not observe an increase in social contact iKith@énesscondition, the study
findingssuggesthat an intervention increasing prosocial behavioayhelp people to sustain
their daily social contact, compared to an active control intervention involving taking intentional

breaks. Specifically, the number of daily interactions participants hathamdimber of close
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individuals participants interacted with decreased iratlire @ntrol condition | noticed a

similar pattern of change in the global assessment of social networks, which measures the
number of individuals participants were in regudantact with, within the control condition.
Specifically, social network size decreased in the control condition over time. However, the
pattern of change observed in the kindness intervention condition was not significantly distinct
from the control conition, differing from the findings regarding daily social contact.

There are different posdib interpretations of these resul@ne interpretation is that that
participants in the Control condition, who were encouraged to take an extra break fortagmsel
may have spent the majority of their spare time alone and developed a habit of choosing solitude
over social interactions during their spare time. Another interpretationasy participants in
generalmight haveshown a natural decline in social engagemener time, which the acts of
kindness intervention might have buffer&dior studietave shownhat loneliness predicts
decreased social engagement over {{Biger & Huxhold, 2018; Power et al., 201Bjowever,
these interpretations are speculative, and the current study cannot clarify whether and how the
intervention involving intentional break times was caysadlated to the reduction in social
contact observed after the active control intervention. Future research is needed to confirm
whether this unanticipated reduction in social contatite control condition would replicaie
another sample.

4.4.3 Intervention Effects onlInterpersonal Perceptions

The current study explored the changes in
potenti al mechanism underlying the intervent:.
findings suggest thahe Kindness intervention, compared to an active obattivity, might

help lonely individuals foster or maintain positive trait impressions of othersrgestention, in

104



terms of targetsod war mth, tr ufsndamenta dimemsienss, an
of trait impressionge.g., trustworthiness; Andrew H. Chwe & Freeman, 2028hely
individuals often exhibit hypersensitivity to negative social cues and potential dangers, such as
rejection and exclusion, leading to beiwanr such as withdrawal or aggressi{@angee et al.,
2014; Qualteretal.,2013) The interventionds positive effec
potentially mitigate their social vigilance and encourage is@@&ngagement with others.
However, this interventionds effects on inter
intervention ends, did not appear to be sustained duringrienih followrup. The tweweek
intervention might not be potent enoughtoeat e | asting changes i n i nc¢
perceptions, which might require more continued changes in their social behaviours and
environmentFuture studies could also explore the effects of increasing prosocial behaviour on
different aspects ocial cognition, such as negative attentional or interpretation biases
commonly observed in chronically lonely individué& Cacioppo et al., 2015; Qtex et al.,
2013, 2015)These changes in social cognition could lead to more positivedomgeffects on
their social relationship@ickin et al., 2021; Masi et al., 2011)
4.4.4 Limitations and Future Directions

In this study, recruiedadultsbased on their seleportedonelness levelsinstead of
targeting certain social groups who are assumed to be at a greater risk of lofidiriesst al.,
2021) However, | acknowledge that there are groups of community residents who are
overrepresented in the current study sample, asaksidentsiith postsecondary education,
residents who identified as women, and people of European origin. Also, although this online
based research could lower the geographical barriers for people from remote areas to participate

in the study, the reaitment was limited to residents who had access to electronic devices such
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assmartphones or desktop computers, which were necessary for participating in the online lab
sessions and compieg) online surveys. Similarly, only Englistpeaking people wereigble
for this study. | acknowledge that these eligibility criteria may have created barriers for
individuals who lack access to electronic devices or have different first languages. Future
research should incorporate different strategies to make timeent®n more accessible to
participants with different needs, such as considering alternative formats for delivering the
intervention and accommodating different languages to ensure inclusidtgreater
generalizability of findings

When testing thefects of the intervention, | compared the kindness intervention to an
active control program to mitigate the influence of confounding variables, including the placebo
effect. The active control program involved equivalent intervention tasks (i.e., sakiexfra
break), and had identical intervention components and structures, including implementation
intentions and jusin-time intervention support. However, it is important to note that there may
have been unexpected effects associated with the actit®Icactivity of taking an extra break.
| observed significant time x condition interactions comparing intervention effects to the active
control activity for daily social contact and interpersonal perceptidowever, | did not find
significantchangewithin the kindness condition f@ome ofthese outcome@.e., daily social
contact andheperception ot a r drestwertbiness and generosity) these cases, the
intervention effects could have beanleast partially driveby the changes observed in
participants in the active control condition, such as decreased social contauiranuegative
interpersonal perceptions. Therefore, fututelgs should compare the kindness intervention to

different types of active control interventioasdactivities to ensure the replication of
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intervention effects across various control conditions. This approacheagéissential to help
establish the rolainess of the intervention effects.

Given the importance of assessing longem effects of intervention@lickin et al., 2021)
this study aimed to test whether the intervention effects on changes in social contact and
loneliness are maintainedten 1 month after the interventiofhe current findings showed a
sustained decrease in global assessments of loneliness, even one month after the intervention
ended. However, the findings do not confirm t
of the active control conditionin addition, the current findings do not provide evidence for the
interventiondés effect on participanatddseés soci al
potential confounding factors, including regression to the mean and placebo effects.

The current intervention usedustin-time interventiorapproachwhichdelivers supporin
the evening when participants report elevated loneliness. Thisaambpn@s based on the
findings of Study 1, which suggestadink betweerelevated lonelinesand reducegrosocial
engagement among individuals with chronic loneliness. However, the current study design does
not allow for isolating thepecificeffects ofjust-in-time intervention components on the
proxi mal outcome, which i s parrandomized &ialt sé6 pr os
(MRT) design has emerged as a method that enables researchemsioethe causal effects of
intervention options on proxial outcomes. This desigmvolves asequential factorial design
thatrandomly assignmtervention options at multiple decision poif@an et al., 2022)Future
studiesthat incorporatesuch a study design can provide valuabgghts into theffective just
in-time interventionThese studies can explore the impadiéferent intervention optioné.g.,
implementation intentions) and timing.§¢, evening when participants report experiencing

lonelinesgimore than usué) on theintendedproximal outcomes (i.e., daily prosocial behavior).
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4.4.5 Conclusion

This study examined the effectiveness of an intervention designed to increase daily prosocial
behaviouron reducing loneliness andcreasing social contaatmong lonely individuals.
Building on the findings of Study 2, which showed positive intervention effects on daily social
connection in university students, this steyended th&indness intervention to the general
population beyona university settig. This studyprovides preliminary evidence fartervention
effectsonreducing lonelinesand possibly maintainingsocial contactBy targetingoehavioural
change, specifically by encouraging daily prosocial behaviour, this intervention shows promise
as a seHdelivered and costffective approach tmitigatingloneliness anggromotingsocial
contactin lonely adults within the communitidiowever, given that thereregisteredhypotheses
wereonly partially supported, further study is needed bedisseminating oscaling up this

interventionin thewider community.
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Chapter 5: Overall Conclusions

5.1 Synthesis

Despite thegrowingrecognition of social connection as a public health priority, there
remainsa significant gap in evidendsased interventions for addressing both loneliness
(perceived isolationanda lack ofsocial contagtwhich in severe cases can lead to social
isolation Past research has explored the causes of loneliness and social isolation, as well as their
impact on health. This dissertation extetitsexisting literature by examining the dynamic
relationship between loneliness and prosocial behaviaimedto leverage this relationshipto
address the pressing problensotial disconnection.

The three studiesonductedn this dissertation sought to answer questions about the
relationships between loneliness, social contact, and prosetialiour: (1) How ardifferent
time scales of loneliness (chronic and transient) associated with engagement in prosocial
behaviour in daily life? (2) Does an intervention promoting daily prosocial behaviour effectively
reduce uni ver sityingdase doeiaaontacdin daily hife@ (B)iCarens s an d
intervention promoting daily prosocial behaviour, with justime (JIT) intervention support
during moments of elevated loneliness, reduce lonelinesgarease social contaatong
lonely adults in the community? Aisimary of the research questions and key findings of each

of the three studies can be foundlmble 51.
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Table 5.1. Summary of key findings

associations between
transient loneliness
and prosocial
behaviour.

Participants with high
chronic loneliness
showed reduced
engagement in
prosocial behaviours
on days they
experienced elevated
transient loneliness.

Study 1 Study 2 Study 3
Sample 100 adults agk50+ in | 407 university students 208 adults in British
Metro Vancouver Columbia who selfeported
experiencing loneliness
Research | Daily life assessment | Randomized controlled Randomized controlled tria
design trial
Primary Daily prosocial Daily loneliness; daily | Daily loneliness; daily
outcomes | behaviours social contact social contact; global
measures of lonelinessd
social contact at a-finonth
follow-up
Primary Transient and chronic| Three experimental Two experimental
predictors | loneliness conditions; 2week conditions; 2week
intervention increasing | intervention increasing dail
daily prosocial prosocial behaviour
behaviour
Potential Social vigilance Direct contact with the | Social vigilance dssessed
mechanism| (assessed usingdr of | recipient(s) usingsnap judgements of
examined | negative galuation strangégrso t
Key Chronic loneliness An acs of kindness Participants who received
findings moderates the intervention increased | the acts of kindness

st ud daiytsxial
contactandalso
reduced daily lonelines
in lonely students.

Anonymous acts of
kindness did not yield
the same effest

interventionreported
decreased daily loneliness
and global loneliness at bof
postintervention and a-1
month followup (though
the decreases were not
significantly different from
the decreases observed in
the active control
condition).

Participants in the kindness
conditionmaintainedevels
of daily social contacafter
the intervention, whereas
participants in the active
control condition showed a
decrease in levels of daily
social contact
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5.1.1 Theoretical Framework for Interventions

Study 1 aimed to establish a theoretical framework for intervention by observing the daily
psychological process@svolvedini ndi v i du a Isef@nekngsp &d so@ah c e
withdrawal Using repeated daily life assessmetits,studyfoundthat individuals who
experience chronic loneliness tend to withdraw from opportunities to engage in prosocial
behaviour on days when they feel lonelier. Tindings from Study 1 revealed the mechanism of
social withdrawal thamay perpetuge loneliness and isolation, and provide insights

potential targetfor interventiors toalleviateloneliness

5.1.2 Intervention Aimed at Promoting Prosocial Behaviour

Review paperfocusingon lonelineshiaveemphasizedheimportance ofnterventionghat
prioritize targetng loneliness as a primary goal, rather th@ating it asa secondary outcome of
other conditionsuch asnental health problen® psychological welbeing(Eccles & Qualter,
2021; Heinrich & Gullone, 2006)n Study 2 and 3heacts ofkindness intervention was
specifically designed tmitigatep a r t i donetiness angrdmote social contacthe
intervention framework was developed basedebavanttheories and evidence regarding the
key mechanismmvolved inthe development and maintenance of loneliness, including the
insights gainedrom Study 1Specifically, his interventioraimsto disruptthe vicious cycle of
lonelinesssocial vigilanceand social withdrawal

To date, interventions for loneliness have primarily focused on increasing opportunities for
socialization or social support (e.g., befriending progjaproviding social skills training, or
addressing cognitive processes (e.g., thought patterns, mindfulnesdstis;et al., 2021;

Mann et al., 2017; Masi et al., 201Bxtending this literature,tbok a different approach by
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targeting changes in participantsopeoichlgvi our s
the intervention aims to promote participants
human behaviour that connects people with each otheexXdgctation was that encouraging
lonely individuals to engage in prosocial behaviour wouddlieat their focus from their own
loneliness and social preservationtimesto a more proactive role in initiating positive social
interactions with others, without attempting to directly change in their beliefs about others or
cognitive processes. Thanflings of Stugks2 and 3 suppothe idea thaéngaging iracts of
kindnessmay help tamitigating the subjective experience of loneliness @iotnot or maintain
socialcontactamong university studenés well aigh-lonely adults in the wider community.

By combining two methodologies (daily life assessments and randomized controlled trials),
this dissertation provides converging evidence regarding the relationship between daily
loneliness, social contact, andpocial behavioutJsingdaily life assessmentdlowed me to
observe naturallpccurringdaily psychosocial processes associated with chronic loneliness,
providing insights into why some people experience prolonged periods of lonelihesg
observatioal findings provided the theoretical basis for developing the intervention content in
Studes2 and 3. In Studs2 and 3, the use of a randomized controlled trial design enabled me to
examine the causal effects of increasing daily prosocial behavio@a ontpi ci pant sdé | one
social contact following intervention. Importantly, all three studies involved observation or
intervention on participantsd social Dbehaviou
environments, rather than in controlled laltorg settings. This approach maximized the

ecological validity of the study findings.
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5.1.3 Theoretical Contributions

This dissertation sheds light somepotential mechanisnthatmayunderliethe
relationshipbetweerioneliness and prosocial behaviokirstly, | assessed the role of social
vigilance in the relationship between loneliness and prosocial belhasgimg two different
measuresselfreported fear oévaluation(i.e., vigilance to negative social evaluatji@tudy 1)
andsnap judgments &f t r a n g e(iresvigilarice ta megasve facial cueStudy 3) These
two measures may tapintoi f f er ent aspects of individual so
outcomes. Selfeported fear of evaluation may indicatere explicitsensitivity tonegative
social evaluation, whicls more closelyelated tosocial anxietyand fear ofejection(Heimberg
et al., 2010)In contrastsnaptrait impressions of strangers may be more reltiageneral
interpersonal perceptions others(Andrew H. Chwe & Freeman,,2023) However, both
measuresharerealworld implications fori n d i v dedisioss bf svidether to approach or
avoid social opportunitiesn Study 1, lexaminedo a r t i elfpepontedvgifanceto the
possibility of being negativelgvaluated by others, whidanleadto social withdrawal and
avoidancen lonely individuals(Lucas et al., 2010)'he findings from Study 1 suggedbkatfear
of evaluatiormaybeassociated witlthereduced engagementnosocialbehaviour on lonelier
daysamong chronically lonely adult¥hese individualsnaybecome more sensitive to negative
social outcomeandperceiveopportunities for prosocial behaviour as potential sousEésrther
social pain, rather than potential avenueséaonnectingvith otherswhen their loneliness is
elevatedThese findings align with theories of loneliness that emphasize hypervigilance to social
threats as a key factor in the cycle betweenlioess and social withdraw@l. T. Cacioppo et

al., 2014; J. T. Cacioppo & Hawkley, 2009)
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In Study 3, lassessed ar t | cnapjadgemssdfs t r a n g easagnéasurerothairt s
socialvigilance A tendency to judge strgers to bauntrustworthy orhostilecanindicate
vigilanceto negative social cuesdcanin turninfluencedecisiongo eitherengage or withdraw
from social opportunitie@ualter et al., 20150ne possiblénterpretation of the findings that
the acts of kindness intervention mtegvehelpedindividuals maintain positive perceptions of
others, particularlyvith respecttd ar get s 6 war mtristwortgness GBhisosi ty, an:
interpersonal perception mighaveplayeda role inmaintainingsocial engagement with others.
Future studies are neededt® pl i cat e the interventionbés effec
perceptions, and furtherx a mi ne whet her i mproving | omely i nc¢
leads to the changes in their social behaviours and loneliness.
Furthermore, irStudy 2,| explored the role of direct contact with recipients during prosocial
activities by comparinghe effects of regular acts of kindnegith anonymous acts of kindness
that involvedno contact with the recipients. The results suggest that direct contact with
recipients may bacrucialingredientfor improvingp e o pdaily Sosial connection.speculate
thatpositive experiences of social contalitectly perceiving the positive impadfo n e 6 s
actions, and feeling a sense of connection with recipieniscmanter negative social
expectations and reinforce engagement with others even after the intervention ends.
Taken together, this dissertation contributes to the existing body of literature that highlights
the significant role of counterinfyypewigilance to negative social outcomeseffectively
promoting social engagement among lonely individ¢alg . Cacioppo & Hawkley, 2009; van
Roekel et al., 2018)This dissertation suggests tipabviding repeated opportunities for
individuals to havepositivesocialexperiences, such as through engagemeotosocial

behavioursmay helptac ount eract | onely indivi(rewa8l s negal
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Alden, 2015) Further research is necessary to explore the key mechanisms involved in

interventions targting loneliness. This includes evaluating changes in cognitive, emotional, and
behavioural factors that ar e Suckkhoaledgedwilt o i ndi v
contribute to the development of effective interventions that address variouts agpeneliness

experience.

5.1.4 Practical Implications for Future Interventions

This dissertation has practical i mplicati ons
interventions t oprcomdnad catlioakei r snte,s st hmingd wor k pr
prel i minarmregarvdpdageatdhiebpi ed o-Ebalisneydg vdrmti on
addd esnne lainpleemot e saciralsscantfdetr@intemgtehgrilioapls
effective Iinterventions to combatbdoeackl|amperssac
war rfanrttsher study

I acknowtl lesel zgee hitefftad r veifse mintdlse pr i marsymadut com
i n magaaudcdhhdaeshBogeshéen dbhskynrmeft{eE€hbyhdand&. 13) .
However js worthtihiegmlaiggpht umg tohl alcahrdgoegres appe a
parti ci phingklserwiltéhv el o fi.e, ASDorarviore abeve theonmean),n ne s s
both unive(@ airgy effdiré eprd rstiiabaisgire tonebneswscarenof 2.7
oraboveCohedrd D a®8) | onely ad(imad |i n oc onarduourimt yef f e «
partici pange! iwndg hl onédrn nzBoch ede®@B)el ofpadr.ti cul ar
results of Study 2 (in which th€odetyepaetiuni
in the regular acts of kindness condsuggest bu

that the int eravdntciudrapmagdpy dlexlpeenienci ng high |
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lonel .iThEes&o,$ hseed d mi ninsatteurréetipeod eaht i al i neachenfti ©
are also uwhged sthokRdégt bhet o consideration whe
effect size orysuseerixc. bG@Girvaerertshg such as costs
ment al health servioes$ptdamgdai areumadl [baectiars
pr ofreals itoeafiptiepnedeopl e fr onor &@cd @ sNeeinm@iue TRi v e
f or mme motf a | haenad tsho ucracr eesh iosf isnytpegrowrietcheé S oam r el at i v
accessi bl e and.ldgethese dindihganbpiresfurtbepeseaarcton thebroad
benefitsof prosocial engagemefdr the actorand that this interventi@gnwith further
refinement and testidgwill eventually become the basis of aasily accessiblaend scalable
way to effectively addresknelinessandencourage social contaotcommunities This
intervention could also complement other loneliness interventions and be implemented in
parallel with other macrevel efforts to promote social connection in communities, with
potentially additive effest
More broadly, this research highlights the potential of targeting changes in social behaviours
to mitigate loneliness, rather than solely focusing on changesyimtiveprocessefrevious
work on psychological interventions for loneliness peedlominantlyemphasized cognitive
approaches, such atempting to directly changealadaptive social cognitionwith the
assumption that these cognitive changes will lead to improved social behavioues aced
lonelinesgKall et al., 2020; Mann et al., 201 8imilar toanotherstudy thatlemonstratethe
effects of behavioural activation (BA) aimetliacreasing rewarding social activitigs
mitigating loneliness among homebound older ad@twi et al., 202Qhis dissertation

suppors the idea that interventions aimed at behavioural change can lead to improvements in
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daily social engagement and reductions in loneliness following the intervéntidhout a
directorheawhanded attempt to directly change peopl

In this dissertation, | added novel intervention deglgmentdo tailor the acts of kindness
interventionspecifically forlonely individualsin Study 3 The acts of kindness interventimn
currently primarilyknown as a positive psychological interventiaimed at increasing individual
happinesgCurry et al., 2018)In adapting it as an intervention to combat lonelinesg@nd
increasesocialcontact | used different strategies to lower the barriers that lonely individuals
may face when engaging in prosocial -iehaviour
belie vi n g 0 thathaps particgpants to overcome their negative expectations reganding
others would respond to their prosocial actions

To my knowledge, this study is the first to incorporate theijusime intervention
framework,which has so figprimarily beenused in health behavioural interventions, into a
loneliness interventim Drawing uporthe findings from Study 1,dnticipatedhat lonely
participants woulde more likely to experiengesychological barrierss(ich asocialvigilance
to engaging in prosocial behaviours durmgments of elevated loneliness. Jugpport their
prosocial engagemeduringthesevulnerable moments, additional intervention exeroigee
deliveredin the evenings whethmey reportedheightened levs of loneliness

These intervention components may heffectively engaged participanigho reported
feeling lonely at baselinén Study 3,the interventioroverall appearetb promoteacts of
kindness among participantsith an average engagement rate of 71.4% during the intervention
period (performed0 out of the 14 daysHowever,| cannot isolate theffects of specific
intervention components on participant engagerasimy the gisting dataso thisremains a

guestion for future research. Nonetheless, | hope this research will fngpnesinterventions to
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consider potential barriers to intervention engagement for lonely individuals and incorporate
intervention design elemerttsat addrestheir specificneeds.

Finally, this work highlights the potential of an approach that empowers individuals with
chronic loneliness to becong@éversandcontributors tahar communites Individuals
experiencing loneliness and isolatiareoften seenaseingpon t he receiving end
support. One common approach to address loneliness is to provide social support from
professionals, volunteers, or peer support workers, through programs like intentional friendship
programge.g.,Mccorkle et al., 2009; Simpson et al., 20I#)esesocial suppd prograns are
important especially for individuals who experience numerous barriers to developing and
maintaining new relationships, including people with serious mental illness. However, solely
being the reci pi enayisometimesda khfeirrsed, gmarkeirrog idryed s s
causingpeopleto feel pitied or embarrass€fandsrom et al., 2019)This dissertation highlights
thatpossibility thatempoweringonely people to be givers, rather than solely recipients, may be
an effective approach to restoring their social connections while also addressing the stigma

surroundindonelinesgMann et al., 2017)

5.2  Future Directions
5.2.1 Exploring Pathways: Prosocial Engagement, Loneliness, and Health
This dissertation suggests that prosocial engagement is a behaviour {hetncate
social contact anblelp alleviate lonelines3 he findings of Study 3 alsadicateda potential
longerterm effect showing a sustained decrease in loneliness even one month after the
intervention endedHowever sincethe current findings did not confimthdte i nt erventi o

effect was stronger than that of the active control conditidareresearchs necessaryo re-
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evaluatda he i nt er v émpacisoom 6psa rltaisctii pnagn t swhile cmtrolling | conn

for confounding factors, such as placeaegression to the meaiffecs.

Furthermorefuturestudies ar@eeded tainderstandhow and under which conditiena
prosocialitybased intervention leado lastingeffects There are sveral potential mechanisms
thatwarrant explorationProsocial engagemeannd its positive social experiencemyinitiate a
positive feedback loopf positive social cognitions (positive interpersonal perceptions and
expectations) and increased social engagemth, in turn, couldcontribute to lasting
changes imparticipans Social connectioover time.Prosocial engagement might exhibit
enduring effects when it contributes building andstrengthemgp e o plbng-térm
relationshipswith their recipientsMoreover the intervention could help peopledoltivate a
lasting habit ofrecognizing and engaging in opportunities for prosocial engagemitin their
socialenvironmentsFor instance, in a previous stugharticipants engagead a weeklong
repeated conversations with strangers noticegeasedpportunities tanitiate conversations
with strangergven after the interventiamoncluded Sandstrom et al., 2022 addition, future
studies couldim toidentify key moderatorshat maydetermine the longeerm effects of
prosociality interventionssuch as motivatianofactions(e.g.,otherdirected motivation;
autonomous motivatiori;ok & Dunn, 2020; Weinstein & Ryan, 201®ptimal frequency or
dosage (e.gLyubomirsky & Porta, 2010Q)and types of prosocial engagement (e.g., variety;
Kurtz & Lyubomirsky, 2008)

Longitudinal studies have shown a link between more frequent and regular engagement
in prosocial activities, such as volunteering and informal helping, and reduced risks of mortality
and health issug#iui et al., 2020; Kim et al., 2020; Poulin, 201Kpwever, the specific

pathway underlying this relationship is still not well understood. Future ressautthexamine
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whether improved social relationships are one of the mechanisms through which regular
prosocial engagement i mproves individual sd he
5.2.2 Addressing Heterogeneity of Intervention Effects

In the field ofintervention sciengehere is growing recognitioof theimportance of
considering the heterogeneity of intervention efféBtyan et al., 2022)ndividuals
experiencing lonelinessomprisea diverse group, influenced by various factihie impact their
social connectednesBherefore, different components of interventions, including the kindness
intervention, may have varying effects on different individuBltgs dissertatiomeportedhe
average intervention effects across individubllsweverto movetowards a more tailode
approachrather thara G-sizefégs-a |l | 6 a(lidigkin et al.c2021)future research should
examinemoderator®f theinterventioneffects ordifferentsubgroups of lonely individuals. For
instance, future researcbuldexplore moderators such as age groups (e.g., younger versus older
adults;Chi et al., 2021; Manoli et al., 2022; Wrzus et al., 2G8) personality factors (e.qg.,
cynicism;Poulin, 2014)which may help explain the various influences of prosocial ergagt
on loneliness and social engagem@&hits examination would help determine who benefits most
from this specificintervention, and who does not.
5.2.3 Promoting Inclusivity in Loneliness Research and Interventions

Relatedly there is a pressing need to promote inclusivity and accessibility in both
research and the design and reach of intervention programs, especially for groups who are often
marginalized in the loneliness literatyMann et al., 2017)Despite efforts to recruit
communitydwelling adults from divese backgrounds in Studies 1 and 3, certain groups remain
underrepresented thesesamples. These include individuals who are not familiar with using

electronic devices for online surveys and intervention programs, people with physical disabilities
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who mg encounter additional barriers in participating in lab sessions, and individuals who are
not comfortable using English. Loneliness experiences vary among indiviehicks et al.,

2021; Mann et al., 2017t is crucial for researchers to make efforts to engage with diverse
groups of lonly individuals, particularly those who have been marginalized in the past literature.
By prioritizing diversity and inclusiveness in research, future research can create interventions

that better serve and address the unique challenges faced by indiexp@tiencing loneliness.

5.2.4 Promoting Macro-Level Research and Interventions

This dissertation primarily focuses on the psychological mechanisms that impact
individual sé soci al connections, sutkeh as soci
individuaktlevel intervention thalt have developed and described in this dissertatinyets
behavioural changes within individuals. This approach has strengths in uncovering the complex
mechanisms that explain individual experiences of loneliness and degglogirventions that
individuals can undertakan their own initiativeHowever, it is important to acknowledteat
individual sé soci al behaviour and -lewelseibi ness
cultural contexts that extend beyond thegge of an individual, including demographic changes,
shifts in norms and values, economic and political changes, and geographical \saatiow
individuals live, work, and interact in their homes, neighborhoods, and public ¢habesann
et al., 2022)Importantly, solely focusing on individubdvel interventions runs the risk of
treating a societal problem that affects a wide population as an issue of individual responsibility.
Future studies that agban interdisciplinary lens will be necessary to gain a comprehensive
understanding of the mactoevel f actors that influence indiyv

understanding is crucial to develop evidebesed interventions and policies to address
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loneliness without placing the sole burden of responsibility on individEatsre research

should also explore communitgvel or regionalevel interventions that target madevel

factors to effectively promote social connectiodtimately,given trat numerous factors
contribute tdoneliness and social isolationo single intervention is likely to provide a complete
solutionfor everyonelnstead, researchers and stakeholders should work together to develop,
test, and promote complementary indivatilevel and macrdevel strategies that may have

additive effects on these pressing public health issues.

5.3 Final Remarks

Prosocial behaviar, intended to benefit others an essential ingredient for a
cooperative and harmonious society (Hui et al., 2020). This research progrédes
preliminary evidence thatterventions that encourageosocial behavioumayhelpto address
social disconnectiomm communitiesGiven the urgency and public health implications of
addressing loneliness andcial isolation prosocialitybasednterventiors merit further
development and testintndividuals experiencing chronic lonelinessisolation are often
perceived as r eci plaweverferapoveefing thamhcebe thedgivers)ratipeo r t .

than solely recipients, may bgeomisingapproach to restoring their social connections.
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