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happiness across levels of
introversion-extraversion?

Kiffer G Card'>® and Shayna Skakoon-Sparling®?

Abstract

This study examines whether extraversion moderates the association between subjective happiness and measures of social
connectedness using data from Canadian residents, aged |6+, recruited online during the third wave of the COVID-19
pandemic (21 April 2021—1 June 2021). To accomplish this aim we tested the moderating effect of extraversion scores on the
association between Subjective Happiness scores and several social health measures: Perceived Social Support, Loneliness,
social network size, and time with friends. Among 949 participants, results show that lower social loneliness (p < .001) and
higher social support from friends (p =.001) and from family (p = .007) was more strongly correlated with subjective happiness
for people with low extraversion compared to those with high extroversion. Anti-loneliness interventions should consider the

need to promote social connections among individuals across the introversion-extraversion continuum.
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Introduction

Loneliness, social isolation, and happiness

Loneliness and social isolation have been linked with in-
creased risk for poor health (Holt-Lunstad, 2018). Loneli-
ness describes the subjective experience of being alone,
regardless of the amount of social contact one has.
Meanwhile, social isolation describes the objective state of
being separated from others (Holt-Lunstad, 2018). While
social connectedness is among the most important predic-
tors of happiness (Waldinger and Schulz, 2023) and among
the most important protective factors against depression
(Choi et al., 2020), people have varying levels of social need
and they differ with respect to their vulnerability to lone-
liness (Cacioppo et al., 2014). Similarly, there is consid-
erable variation in what generates happiness, which we
describe as the subjective, affective and cognitive aspects of
well-being and life satisfaction (Lyubomirsky and Lepper,
1999).

Individual variations in need for social connection

Many assume that introversion is associated with lesser
need for social connection. For example, in the context of
the COVID-19 pandemic, social connectedness has been of
significant public interest — as have the differential effects
of social isolation across individuals with high and low
extraversion. Indeed, during this time, in an effort to control
the spread of SARS-CoV-2, governments instituted quar-
antines, lockdowns, physical distancing guidelines, and
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other restrictions on social gatherings (Nussbaumer-Streit
et al., 2020; Talic et al., 2021). These interventions have
likely had modest effects in reducing COVID-19. They have
also had unfortunate and unintended consequences for
social health and wellbeing (Pai and Vella, 2021; Williams
et al., 2021). While much of the unintended side-effects of
COVID-19 restrictions have been negative, some com-
mentators suggested that lockdowns and social distancing
could actually be beneficial for people with higher intro-
version; given the longstanding expectations around people
with higher introversion’ preferences for isolation (Storr,
2005), autonomy (Jung, 1928), and lower levels of external
stimulation (Eysenck and Eysenck, 1994). For example, a
survey of news magazines from 2020 revealed headlines
such as “No parties, no problem: People with higher in-
troversion don't mind sheltering at home” (Bernstein,
2020); “For people with higher introversion, quarantine
can be a liberation” (Kluth, 2020); and “For people with
higher introversion, lockdown is a chance to play to our
strengths” (Denham, 2020). However, as the realities of
COVID-19 set in, the plight of lonely people with higher
introversion has become more apparent. Notable news
headlines ranging from “Lockdown was supposed to be an
introvert’s paradise. It’s not” (Ohlheiser, 2020) to “Why
people with higher introversion didnt actually ‘win’
lockdown” (Robson, 2021) have captured the reversal from
expectations to reality nicely (Grant, 2020). These headlines
are based on cross-sectional empirical evidence showing
that people with higher introversion seemed to have no
advantage over people with higher extraversion in terms of
their experience of psychological distress during the early
phases of the COVID-19 pandemic (Chernova et al., 2021;
Rettew et al., 2021; Shokrkon and Nicoladis, 2021; Wei,
2020).

Understanding the links between
introversion-extroversion and sociability

The assumptions of how introversion-extraversion impact
happiness and health during the COVID-19 pandemic stem
from the common view of the introversion-extraversion
continuum, which conceptualizes people with higher in-
troversion as reserved, quiet, and cerebral and people with
higher extraversion as sociable, outgoing, talkative, and
intrinsically motivated by interpersonal interaction (Ashton
et al., 2002; Fishman et al., 2011; Lucas and Diener, 2001).
Supporting this position, there is a considerable body of
evidence supporting the assertion that social wellbeing is
indeed correlated with extraversion (Deng et al., 2021).
People with higher extraversion have been shown to be
more averse to aloneness; to respond to social stimuli with
greater attention, reward, and positivity; and to have greater
social capital and support compared to people with higher
introversion (Dumitrache et al., 2018; Fishman et al., 2011;

Fishman and Ng, 2013; Jacques-Hamilton et al., 2018; Lu
et al., 2014; Smillie, 2013; Swickert et al., 2002; Teppers
et al., 2013; Tulin et al., 2018). All of this evidence lends
credibility to the belief that people with higher introversion
enjoy solitude, whereas people with higher extraversion
need social connection to thrive. These conceptualizations
give the impression that social connection is less important
to people with higher introversion—presumably because
rational choice models of social behaviour conceptualize an
individual’s social life as an expression of the worth they
assign to social connection; rather than the product of
complex person-environment interactions that create unique
facilitators and barriers for social inclusion (Lucas and
Diener, 2001; Smillie and Haslam, 2020).

However, not all scholars agree that sociability is the core
feature of extraversion (Smillie, 2013). While existing work
has demonstrated that people with higher introversion may
have fewer social ties, such ties are not necessarily less
fulfilling or less important for people with higher intro-
version (Malcolm et al., 2021; Pollet et al., 2011). Studies
on the introversion-extraversion trait suggest that elevated
sociability among people with higher extraversion may be
merely a by-product of greater sensitivity to rewarding
stimuli (which includes, but is not limited to social stimuli;
Lucas et al., 2000). From this perspective, people with
higher extraversion simply receive greater reward from
social connections, express greater positive affect as a re-
sult, and reap the benefits of doing so by attracting friends
with their positive disposition (Feiler and Kleinbaum,
2015). Thus, even though people with higher extraver-
sion may be better at accruing social connection and sup-
port, introversion-extraversion does not necessarily reflect
actual differences in need for social connection.

The need for social support and to feel a sense of belonging
and social inclusion may be better conceptualized as a uni-
versal human need (Baumeister and Leary, 1995). Indeed,
even highly introverted individuals experience an increase in
positive affect after socializing (Duffy et al., 2018) and the
benefits of extraversion on happiness or coping with stress
seem to be mediated by social support (Swickert et al., 2002;
Tan et al., 2018)-suggesting that the challenge for people with
higher introversion may lay in finding, recognising, and uti-
lizing supportive social connections. Further, people with
higher introversion have been shown to receive even a greater
boost to happiness relative to people with higher extraversion
when engaging in deeper conversations (Sun et al., 2020) and
people with higher introversion who are instructed to act more
extraverted experience more positive affect (similar to people
with higher extraversion) than when they act more introverted
(Zelenski et al., 2012). Other studies show that introversion,
not extraversion, is associated with higher levels of loneliness
(Buecker et al., 2020; Matthews et al., 2022; Mund and Neyer,
2019; Schermer and Martin, 2018; Wieczorek et al., 2021).
Given these collective findings, there is little compelling
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evidence to suggest that people with higher introversion are, by
nature, immune to the adverse effects of social isolation and
loneliness. Indeed, the extant work suggests that positive
associations between extraversion and social wellbeing
(Diener et al., 2003; Smillie et al., 2012; Zelenski et al., 2013)
may arise simply as an artifact of differences in how social
rewards are processed and reinforced, rather than an innate
difference in social need (Ashton et al., 2002; Campbell et al.,
2003; Leikas and Ilmarinen, 2017; Lucas et al., 2000).
Continued investigation into the complex relationships be-
tween introversion-extraversion, social need, social ability,
social contact, and other related concepts are needed to un-
derstand how introversion-extraversion shapes vulnerability to
poor subjective social health and wellbeing.

Study aims

The present study aims to explicitly explore whether ex-
traversion moderates the correlations between (a) social
connection, (b) social support, and (c) loneliness and par-
ticipant’s subjective happiness in the context of the third
wave of the COVID-19 pandemic in Canada. Our intention
is to examine whether there are differences in the funda-
mental benefits of social connection between people with
higher introversion and people with higher extraversion. We
accomplish this by testing interaction terms between these
social health measures and extraversion scores in modeling
subjective happiness. Furthermore, our models control for
emotional stability and the other five-factor model per-
sonality traits which have been shown to be key con-
founders of the relationship between extraversion and
wellbeing (Rigon et al., 2019). In undertaking these ana-
lyses, we hypothesize that social health factors, like social
connection, support, and loneliness, will have an equal or
stronger correlation on the happiness of people with higher
introversion compared to people with higher extraversion.
This analysis has important implications to potentially
counter-act the common misunderstanding that people with
higher introversion don’t need or value social connection or
that they fare better alone compared to people with higher
extraversion.

Methods

Participants and procedure

The present study leverages baseline data from the 2021
Canadian Social Connection Survey, which was conducted
among people living in Canada, aged 16 years or older
during the Third Wave of the COVID-19 pandemic in
Canada (21 April 2021-1 June 2021). The Canadian Social
Connection Survey is a serial cross-sectional study with a
longitudinal sub-cohort. Baseline data for the cohort and the
first cross-sectional study were launched in 2021; with

continuing data collection planned each year until at least
2024. The present study leverages the 2021 data and future
studies will further assess differences in pandemic recovery
using longitudinal and serial cross-sectional data. Ethics
approval for this study was provided by the Simon Fraser
University and University of Victoria Research Ethics
Boards (Ethics Protocol Number 21-0115). Participants
were recruited through paid advertisements in French and
English on social media websites. After seeing advertise-
ments, participants were screened for eligibility (i.e., resi-
dence in Canada, 16+ years or older), and provided
informed consent. The survey could be completed in French
or English. The 2021 Canadian Social Connect Survey core
questionnaire included assessments of a range of social,
behavioural, mental health, and social health factors, as well
as information about participant’s demographic character-
istics. Participants were randomized to complete one of
three sub-modules — one of which assessed psychological
factors, including extraversion. Data from only the partic-
ipants who completed this module are included in the
current analyses.

Measures

Subjective happiness (o = 0.72). The primary outcome var-
iable for this study was the Subjective Happiness Scale
(Lyubomirsky and Lepper, 1999), which is a previously
validated measure that consists of four questions rated on a
7-point Likert scale. Final scores are averages of each scale
item (scored 1-7) and higher final scores represent greater
subjective experiences of happiness. The four questions
assess whether participants consider themselves to be a
generally happy or unhappy person, whether they consider
themselves more or less happy compared to their peers,
whether they enjoy life regardless of what is going on, and
whether they seem happy to others.

Extraversion (o = 0.40). The 10 Item Personality Inventory
(TIPI) was included to measure the Five Factor model of
personality, which is a previously validated measure that
includes subscales of Extraversion, Agreeableness, Con-
scientiousness scores, Emotional Stability, and Openness to
Experience (Gosling, 2021; Gosling et al., 2003). As noted
in Gosling et al. (2003), the TIPI scale items have low
reliability scores for internal consistency by design as they
were developed to capture diverse facets of personality
traits in a short form (rather than achieving high alphas
and good CFA fits). We acknowledge that our results should
be replicated with other more detailed and extensive tools,
however, the TIPI was selected because it is a brief mea-
sure for large surveys (taking approximately 1 min to
complete) — and has been shown to achieve better validity
compared to other brief measures of the Big Five (Furnham,
2008). As noted by Nunes et al. (2018), the TIPI has strong
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temporal stability and strong correlations with longer five
factor personality measures (Nunes et al., 2018). Each
subscale is composed of two items, which present word
pairs representing dipoles of each scale. For example, the
Extraversion subscale asks participants whether they see
themselves as (1) extraverted, enthusiastic and (2) reserved,
quiet. The use of the wording “extraverted, enthusiastic” in
the scale is advantageous as it captures how people view
themselves directly in relation to extravertedness — a
strength for this study given that our research aims to
highlight some of the challenges associated with people
viewing themselves as “extraverted.” Each word pair is
rated on a 7-point Likert scale ranging from Disagree
strongly to Agree Strongly. An average of forward-scored
and reverse scored items on each subscale is calculated, with
final scores on each subscale ranging from 1 to 7.

Perceived social support (a = 0.94). The Zimet Multidi-
mensional Scale of Perceived Social Support was used to
measure social support (Zimet, 2016). This previously
validated measure consists of 12 items, each of which is
scored on a 7-point Likert scale ranging from Very Strongly
Disagree to Very Strongly Agree. Three subscales are in-
cluded and analyzed here assessing social support from
“significant others,” (o= 0.92; e.g., “I have a special person
who is a real source of comfort to me.”) “family,” (o= 0.88;
e.g., “My family really tries to help me.”) and “friends” (0. =
0.88; e.g., “I have friends with whom I can share my joys
and sorrows.”). Each scale is scored as an average of scale
items, with final scores ranging from 1 (Lower Support) to 7
(higher Support).

Loneliness (o = 0.67). The 6-item DeJong Gierveld Emo-
tional and Social Loneliness Scale, which is a previously
validated measure, was used to measure emotional (o =
0.62; e.g., “I miss having people around.”) and social (o =
0.72; e.g., “There are enough people I feel close to”) di-
mensions of loneliness (De Jong Gierveld, Van Tilburg,
2010). Each item in the scale is scored on a three-point
Likert scale (Yes, More or Less, No). On negatively worded
scale items, the neutral and positive answers are scored as
“1”. On the positively worded items, the neutral and neg-
ative answers are scored as “1”. Each dimension of emo-
tional and social loneliness is scored on a separate scale,
consisting of 3-items each, and an average of subscale items
is taken such that final scores on each subscale range from 0
(Low loneliness) to 3 (High loneliness).

Social connection. Five novel measures were used to assess
social connectedness: number of friends, time spend with
friends, satisfaction with number of friends, satisfaction
with amount of time spend with friends, and how much time
participants wished to spend with friends. One item asked
participants “How many close friends do you have?” and

allowed responses such as having “None,” “1 or 2,” “3 or
4,” or “5 or more.” The second item measuring social
connection asked participants “In the past week, how many
hours in total did you spend socializing with friends?”
Participants could respond as having spent “No time,” “Less
than 1 h,” 1-4 h,” or “5 or more hours.” Recording par-
ticipants’ number of friends and time spent with friends
categorically was done to improve ease of participation and
avoid the use of write-in responses based on recommen-
dations from community piloting. Furthermore, in relation
to the present study, a categorical version of this numeric
quantity was considered a potential strength given the
potential for a long right tail capturing close friendships of
varying quality and the tendency for large scale surveys to
collect poorer quality data (e.g., imprecise use of rounding
for values above 10) for large self-reported estimates of
network size. In the 2021 surveys we also included addi-
tional questions in relation to network size, including
whether participants were satisfied, wanted more friends, or
wanted fewer friends; whether they were satisfied with the
amount of time they spend with friends, wanted to spend
more time with others, or wanted to spend less time with
others; and how much time participants wanted to spend
with their friends. We also recognize that a non-binned
version for the number of close friends and time-spent with
friends was a valuable addition and, therefore, in the 2022
cohort survey and 2022 cross-sectional survey non-binned
version of the questions were assessed and were reviewed to
assess sensitivity to variable structure. These analyses re-
vealed little differences.

Demographics. Demographic factors included self-reported
assessments of age, gender, ethnicity, educational attain-
ment, and income.

Data analyses

All statistical analyses were conducted in R (R Core Team,
2021). Descriptive results for the overall sample were
calculated using the tableone package in R (Yoshida et al.,
2021). Spearman correlation coefficients, implemented
using the cor. test function, tested bivariable correlations
with continuous TIPI Extraversion Scores and continuous
Subjective Happiness Scores, DeJong Emotional and Social
Loneliness Subscale Scores, and Zimet Multidimensional
Social Support Subscale scores. Polyserial correlation,
implemented using the polyserial function from the polycor
package, compared TIPI Extraversion Scores by the number
of “close friends” participants reported having, the amount
of time participants reported spending with friends in the
past week, how much time participant’s wanted to spend
with their friends, whether participants were satisfied with
the amount of time they spent with friends, and whether they
were satisfied with the number of friends they had.
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Multivariable linear regression models were constructed
using the glm function to identify the factors associated with
participant’s happiness. The explanatory factors of interest
entered included: The DelJong Emotional and Social
Loneliness Subscale Scores, the Zimet Multidimensional
Social Support Subscale scores, participant’s self-reported
number of “close friends,” and the amount of time partic-
ipants reported spending with their friends over the past
week. Separate models were constructed for each explan-
atory factor and all analyses controlled for age, gender,
ethnicity, educational attainment, income, TIPI Extraver-
sion scores, TIPI Agreeableness scores, TIPI Conscien-
tiousness scores, TIPI Emotional Stability scores, and TIPI
Openness scores. These additional personality factors were
controlled for in order to account for the independent effect
of the extraversion personality trait.

For models with significant main effects on explanatory
variables of interest, interaction terms between each of the
explanatory factors and TIPI Extraversion scores were used
to identify differences in the effect of the explanatory factor
on Subjective Happiness scores. Interaction plots were
constructed using the plot_model function from the sjPlot
package to aid in the interpretation of interaction terms
(Lidecke et al., 2021).

Finally, we constructed a supplementary multivariable
linear regression model for the overall sample. This model
identified the independent and adjusted effects of each
variable on subjective happiness in order to help us identify
the independent effect of different dimensions of social
support, loneliness, and social connection. Forrest plots
were plotted using the plot_models function. Subsequent
dominance analyses, constructed using the domi-
nanceanalysis package (Navarrete and Soares, 2020), were
conducted using to identify which variables were most
important in the overall regression model (Azen and Traxel,
2009; Budescu, 1993). The dominanceanalysis package in
R is a tool that allows users to perform dominance analysis
on regression models. Dominance analysis is a statistical
technique used to identify the relative importance of pre-
dictor variables in a regression model. The technique in-
volves comparing the variance explained by each predictor
variable when it is used alone in a simple regression model,
to the variance explained when it is used in combination
with all the other predictor variables in a multiple regression
model. The resulting scores are then used to rank the
variables in terms of their importance. In this analysis, the
importance of each predictor variable is assessed after
controlling for the effects of other variables in the model.
This is done by evaluating their relative importance in
combination with each other and alone. We plotted these
results to assess the unique contribution of each variable
when controlling for an increasing number of predictors.
The variables assessed included the TIPI scores for each
personality trait, the number of close friends, hours spent

with friends, social support subscale scores, and emotional
and social loneliness scores. The model also included the
demographic factors as constants, which means that they are
held constant across all analyses. This was done to reduce
the computational intensity of adding many categorical
variables to the model.

For all analyses a p-value less than .05 was considered
statistically significant. We did not correct for multiple
comparisons and as such, readers should be aware of
marginally significant p-values.

Analyses for this study were exploratory and not pre-
registered. Data for this study is available on our web site
(www.casch.org) and analysis scripts are available upon
request to the first author.

Results

The original sample size for this survey was 2488. However,
the questions required in this analyses were included in one
of the randomized modules, as such only 949 participants
completed the Ten-Item Personality Inventory and were
included in this analysis. Table 1 provides an overview of
the sample demographics. In brief, the median age was
38 years (SD = 15), 52.2% of respondents self-identified as
women, 46.9% were in a relationship; 65.6% were White,
42.0% reported income above $60,000, and 86.5% had at
least some post-secondary education. Table 2 provides

Table I. Sample demographic characteristics.

N =949
Age (M (SD)) 38.02 (14.98)
Gender (N (%))
Man 437 (46.0)
Non-binary 17 (1.8)
Woman 495 (52.2)
Ethnicity (N (%))
African, Caribbean, or Black 89 (9.4)
Arab/West Asian 32 34)
East Asian 59 (6.2)
Indigenous 68 (7.2)
Latin 36 (3.8)
South Asian 14 (1.5)
White 623 (65.6)
Other 28 (3.0
Educational attainment (N (%))
High school diploma or lower 128 (13.5)
At least some college 821 (86.5)
Income (N (%))
Less than $30000 273 (28.8)
$30000 to $59999 277 (29.2)
$60000 to $89999 167 (17.6)
$90000 or more 232 (24.4)
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Table 2. Descriptive statistics for social connection and wellbeing measures.

N =949
Time with friends (N (%))
Less than | h 446 (47.0)
I—4 h 383 (40.4)
5 or more hours 120 (12.6)
Preferred amount of time with friends (N (%))
Less than | h 314 (33.1)
I—4 h 425 (44.8)
5 or more hours 210 (22.1)
Satisfied with time with friends (N (%))
No, | want to spend LESS time with others 23 (2.4)
Yes 521 (54.9)
No, | want to spend MORE time with others 405 (42.7)
Number of close friends (N (%))
None 42 (4.4)
| to2 343 (36.1)
3to4 384 (40.5)
5 or more 180 (19.0)
Satisfied with number of friends (N (%))
No, | want to have FEWER friends 36 (3.8)
Yes 553 (58.3)
No, | want to have MORE friends 360 (37.9)
Subjective happiness scale score (mean (SD)) 4.43 (1.16)
Social support from family score (mean (SD)) 4.84 (1.28)
Social support from friends scores (mean (SD)) 4.89 (1.18)
Social support from significant other score (mean (SD)) 5.05 (1.29)
Emotional loneliness (mean (SD)) 2.16 (0.92)
Social loneliness (mean (SD)) 1.75 (1.15)
TIPI Agreeable score (mean (SD)) 4.79 (1.19)
TIPI conscientiousness score (mean (SD)) 4.75 (1.30)
TIPI emotional stability score (mean (SD)) 4.37 (1.30)
TIPI openness to experience score (mean (SD)) 4.62 (1.17)
TIPI extraversion score (mean (SD)) 3.92 (1.20)

descriptive statistics for the social connection, personality,
and wellbeing measures.

In bivariable tests (See Figure 1), higher subjective
happiness scores (p < .001) were correlated with higher
extraversion. Further, higher extraversion scores were as-
sociated with lower emotional (p < .001) and social (p <
.001) loneliness; higher social support from family mem-
bers (p <.001), friends (p <.001), and significant others (p <
.001). In polyserial correlations, extraversion was associ-
ated with having more close friends (p < .001); spending 1
or more hours with friends in the past week (p < .001); the
amount of time they said they wanted to spend with friends
on a weekly basis (p < .001); participant’s levels of satis-
faction with the number of friends they had (p <.001); and
the amount of time they spent with friends (p < .001).

Our multivariable linear regression model examining the
association between subjective happiness and five factor
model personality traits showed that higher subjective

happiness was associated with higher extraversion (Model
1: B=0.231, SE =0.028, t (929) = 8.336, p < .001), higher
emotional stability (Model 1: B = 0.139, SE = 0.015, t
(929)=9.533, p <.001), higher agreeableness (Model 1: =
0.042, SE = 0.017, t (929) = 2.472, p = .014), and higher
conscientiousness (Model 1: B = 0.031, SE = 0.015, t
(929)=2.024, p =.043), and but with not higher openness to
experience (Model 1: B=0.004, SE=0.016,t(929)=0.279,
p =.780).

Multivariable linear regression models examining as-
sociations with each of our social health measures and
subjective happiness showed that, regardless of extraversion
level, higher subjective happiness was associated with
higher social support from friends (Model 2:  =0.247, SE =
0.028, t (928) = 8.689, p < .001), family (Model 3: § =
0.301, SE = 0.026, t (928) = 11.660, p < .001), and sig-
nificant others (Model 4: B = 0.221, SE = 0.026, t (928) =
8.549, p < .001); lower emotional (Model 5: p = —0.309,
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Figure |. Correlation plot for subjective happiness, social health measures, and personality traits.

SE=0.038,t(928)=—8.075, p <.001) and social (Model 6:
B = —0.224, SE = 0.029, t (928) = —7.793, p < .001)
loneliness; and having 1-2 (vs. None; Model 7: B = 0.515,
SE=0.162,1(926)=3.180, p =.002), 3—4 (vs. None; Model
7:B3=0.712, SE=0.162, t (926) = 4.386, p < .001), or 5 or
more close friends (vs. None; Model 7: B = 0.867, SE =
0.174,t(926)=4.990, p <.001). Furthermore, these models
showed that subjective happiness was not associated with
the amount of time spend with friends in the past week
(1-4 h vs. Less than 1 h; Model 8: B = 0.083, SE = 0.070,
t (927) = 1.192, p = .234; 5 or more hours versus Less
than 1 h; Model 8: p = 0.081, SE = 0.103, t (927) = 0.784,
p = .433).

Models were re-tested with interaction terms between
each social health measures and the extraversion subscale.
Figure 2 shows interaction plots for each multivariable
interaction. These models examined the differing impact of
social health measures (the x-axis) on subjective happiness
scores (the y-axis) across levels of extraversion (the sep-
arate linear effects). Results show that the correlation
higher social support from friends (p = .001) and from
family (p = .007) was larger in predicting subjective
happiness for people with low extraversion compared to
those with high extraversion (See Panels A and B). The
interaction effect between extraversion and social support
from significant others was not statistically significant (p =
.309; See Panel C). Likewise, emotional loneliness had a
similar correlation on subjective happiness scores for in-
dividuals with high versus low extraversion (p = .64; See
Panel D), whereas social loneliness had a stronger neg-
ative correlation with subjective happiness among people
with lower extraversion compared to among those with
high extraversion (p <.001; See Panel E). The interaction
effects with participant’s number of “close friends”

showed that having more close friends was correlated with
higher happiness among people with higher introversion,
but not people with higher extraversion; See Panel F).
Meanwhile, the (non-significant) effect of the amount of
hours spent with friends in the past week did not differ by
levels of extraversion (1-4 h vs. Less than 1 h,p=.13; 5 or
more hours vs. Less than 1 h, p = .76; See Panel G).
Regression coefficients with 95% Confidence Intervals for
multivariable-adjusted main effects and interaction terms
are provided in Table 3.

Supplemental Figure 1 shows the results of multivariable
analyses aiming to identify the independent and adjusted
effect of all social health measures under consideration. The
results show that emotional stability, extraversion, family
social support, and lower emotional and social loneliness
had significant independent correlations with subjective
happiness and that these effects tended to be similar across
all levels of extraversion. The R? value for the full model
was 0.41. Results from our dominance analyses, shown in
Supplemental Figure 2, agree with these results and suggest
that emotional and social loneliness, family social support,
and extraversion all cluster as uniquely strong, independent
predictors of subjective happiness.

Discussion
Primary findings

The present study examined whether social connection,
social support, and loneliness were differentially corre-
lated with subjective happiness across levels of extra-
version. Overall, we found that demographic factors,
personality traits, and measures of social connectedness
explained approximately two-fifths of the variation in
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Figure 2. Interaction plots testing interaction between extraversion and social health measures in predicting subjective happiness.

subjective happiness — with the effect sizes for most
variables being small to moderate. Importantly, through
interaction analyses we find only small or non-significant
differences in effect sizes of social variables on subjective
happiness across levels of introversion-extraversion. De-
spite the size of these effects, our results showed that social
support from friends and family and having more close
friends were more strongly correlated with subjective
happiness among people with higher introversion than
among people with higher extraversion. Similarly, the
correlation of social loneliness with happiness was larger
among people with higher introversion compared to
people with higher extraversion. This may suggest that
social connection is, indeed, very important for the
wellbeing of people with higher introversion. In other
words, our findings indicate that these individuals are not
immune and may, in fact, be quite sensitive to feelings of
disconnection or lack of support (Baumeister and Leary,
1995). We also observed that for both people with higher
introversion and people with higher extraversion, satis-
faction with social time spent with others increases as
participants’ report spending more time with others. Taken
together, these results challenge the common narrative that
people with higher introversion need or want less social
connection or that they benefit less from having a healthy

social life. This supports similar work showing that higher
social connection among introverted individuals was as-
sociated with greater self-esteem (Tuovinen et al., 2020)
and the benefits to positive affect when people with higher
introversion act more in line with expectations for people
with higher extraversion (Zelenski et al., 2012). Of course,
it is important to contextualize these findings with the
general result that higher extraversion is associated with
greater subjective well-being. Indeed, we find this even in
the context of the COVID-19 pandemic (Shokrkon and
Nicoladis, 2021) and our own results show that extra-
version is negatively correlated with loneliness, positively
associated with social support, and positively correlated
with having more close friends, spending more time with
friends, participant’s satisfaction with the number of
friends they had, the time they spend with their friends
over the previous week, and how much time they would
like to spend with friends on a weekly basis. Although
people with higher extraversion may very well have ex-
perienced a greater change in their social lives, relative to
people with higher introversion, as a result of pandemic
restrictions (Folk et al., 2020), our findings nevertheless
demonstrate that higher extraversion is correlated with
stronger social connectedness, more positive interpretation
of their social situation, and greater perceived social
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Table 3. Multivariable interaction models.
B 95% ClI

Model 9

Extraversion score 0.30 0.11,0.48

Social support from significant other score 0.28 0.15,0.42

Interaction: Extraversion * social support from significant other score —0.02 —0.05,0.02
Model 10

Extraversion score 0.41 0.25,0.58

Social support from family score 0.48 0.34,0.62

Interaction: Extraversion * social support from family score —0.05 —0.08,—-0.01
Model 11

Extraversion score 0.50 0.30,0.69

Social support from friends score 0.47 0.33,0.62

Interaction: Extraversion * social support from friends score —0.06 —0.10,—-0.02
Model 12

Extraversion score 0.20 0.08,0.32

Emotional loneliness score —0.36 —0.59,-0.13

Interaction: Extraversion * emotional loneliness score 0.01 —0.04,0.07
Model 13

Extraversion score —0.01 —0.10,0.09

Social loneliness score —0.68 —0.87,-0.50

Interaction: Extraversion * social loneliness score 0.11 0.07,0.16
Model 14

Extraversion score 0.56 0.35,0.77
Number of close friends

None Reference

| to 2 1.44 0.58,2.30

3to4 2.11 1.25,2.96

5 or more 2.55 1.64,3.46
Interaction: Extraversion * number of close friends (ref = none)

| to 2 —0.28 —0.51,—-0.05

3to4 —0.40 —0.63,—0.17

5 or more —0.46 —0.70,-0.23
Model 15

Extraversion score 0.26 0.18,0.34
Time with friends

Less than | h Reference

1—4 h 0.44 —0.04,0.92

5 or more hours —0.02 —0.64,0.61
Interaction: Extraversion * time with friends (ref = less than | h)

1—4 h —0.09 —0.21,0.03

5 or more hours 0.02 —0.13,0.18

Note: Models are adjusted for age, gender, ethnicity, educational attainment, income, TIPI agreeableness scores, TIPl conscientiousness scores, TIPI
emotional stability scores, and TIPl openness scores; BOLD indicates statistical significance at p < .05.

support, which supports much of the extant work on this people with higher introversion are potentially harmful;
topic (Ilmarinen, 2018; Pollet et al., 2011; Roberts et al., people with higher introversion who do not take care of

2008; Wang et al., 2021).

their social connection needs may be putting themselves at

risk, as are those who make assumptions about the social

Implications

needs of their friends and family members who seem to be
more introverted. Social connection is fundamentally

The implications for these findings, when interpreted in the  beneficial to health and wellness (Campagne, 2019;
context of similar related studies, are broad. They dem- Larrabee Sonderlund et al., 2019; Marziali et al., 2020;
onstrate that misconceptions about the social needs of Marziali et al., 2020; Marziali et al., 2020). Indeed,
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multiple meta-analyses show that healthy social rela-
tionships are associated with a 26-50% reduction in
mortality—effect-size estimates rivaling those of other
major risk factors for death. For example, Pantell et al.
(2013) estimates low social is associated with a hazard
ratio of 1.62 among men, reviling the effects of smoking
(HR = 1.72), poverty (HR = 1.65), high blood pressure
(HR = 1.16), obesity (HR = 1.09), and high cholesterol
(HR =1.10; Lavie et al., 2019; Pantell et al., 2013; Pranata
et al., 2020). The list of diseases and conditions that are
associated with social disconnection is expansive: it in-
cludes cardiovascular disease, cancer, diabetes, substance
use disorder, anxiety, and depression (Adam et al., 2017,
Wang et al., 2018). Given these harmful effects, the
widespread prevalence of loneliness is concerning and any
hesitancy to socially engage people with higher intro-
version out of a belief that they are immune from the
harmful effects of loneliness is even more worrisome.
Indeed, even prior to the COVID-19 pandemic Canadians
were showing increasing levels of disconnection and
isolation (Government of Canada, 2019); Angus Reid
Institute’s 2019 (pre-pandemic) report on social isola-
tion and loneliness in Canada showed that approximately
48% of the population is struggling to some degree with
either loneliness or social isolation (“A Portrait of Social
Isolation and Loneliness in Canada Today,” 2019).
Understanding the true importance of social connection
for people with higher introversion and people with higher
extraversion can help support these interventions to ensure
that both people with higher introversion and people with
higher extraversion are appropriately included and engaged.
For example, some studies suggest that teaching people
with higher introversion to “act extraverted” can provide
significant social and emotional benefit (Margolis and
Lyubomirsky, 2020; McCabe and Fleeson, 2012;
Szczygiel and Mikolajczak, 2018). For these interventions
to be effective, there may be a need for many to be disabused
of the myth that people with higher introversion don’t need
to connect with others to be happy. We may also need to
overcome the fact that many individuals will overestimate
the costs of social connection and underestimate the po-
tential benefits of engaging with others (Jiang et al., 2018;
O’Brien and Hess, 2020). Further, people may not be good
judges of the social interests of others — and therefore avoid
opportunities to build social connections out of fear that
others are not interested in connecting (Michela et al., 1982;
Smith and Betz, 2000). For people with higher introversion,
these assumptions may be particularly self-defeating, the
findings of the current study, showing the importance of
loneliness and social support in predicting happiness among
people with higher introversion specifically. Additionally,
we were able to identify family as a key source of social
support that might be especially generative for people with
higher introversion in producing higher subjective

happiness. This is especially important in the context of the
COVID-19 pandemic, which has limited sources of social
support and social connection from many outside sources
such as friends, colleagues, and casual acquaintances (Mull,
2021).

Limitations

Our study has both strengths and limitations. One signifi-
cant strength is the relatively large sample size compared to
much of the extant work on the topic of loneliness and social
connection. However, similar to many of these existing
studies, we relied on online, opt-in, convenience sample and
this may reduce the generalizability and representativeness
of our findings. Our analyses are cross-sectional and cor-
relational. No causal conclusions can be drawn regarding
the observed relationships between these variables. Simi-
larly, our analyses were conducted during COVID-19,
which may pose a constraint on generalizability. From
our cross-sectional analysis, it remains unclear whether the
general findings of this study would be replicable in time
periods less strongly influenced by the spread of COVID-
19. Future research is needed to assess how these rela-
tionships may change over time and in different contexts.
Second, although we have primarily used validated scales,
the variable structure used for several of our novel measures
of social connection (e.g., use of categorical measures for
number of friends and time spent with friends) may obscure
some kinds of information patterns that could influence the
conclusions reached in this study. Third, although our
multivariable linear regression models account for key
constructs such as emotional stability and other personality
traits, they are largely focused on demographic and person-
level traits. We have not explicitly accounted for partici-
pant’s observed social behaviour, nor identified which
features of support, connection, and mental state are unique
contributors to subjective happiness. It may be that people
with higher introversion and people with higher extraver-
sion do differ in terms of the types of social interaction and
support that are helpful to prevent loneliness and generate
social support. Finally, in utilizing the TIPI, we recognize
that brief measures of the Big Five personality traits may be
vulnerable to critique. While a short measure is desirable for
large survey (and could produce superior measurement due
to lesser fatigue), we included a brief comparison of the TIPI
using additional data collected as part of the 2022 cross-
sectional Canadian Social Connection Survey. In this sur-
vey, a subset of participants were asked to complete the Big
Five Inventory, in addition to the TIPI. BFI-Extraversion
sub-scores were calculated as the sum of the 8-item subscale
score. Final scores on the BFI-Extraversion subscale ranged
from 8 (Low Extraversion) to 37 (High Extraversion). A
Pearson correlation between the TIPI and BFI was assessed
and indicated strong correlation between the two
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extraversion sub-scales (r = 0.74, t (229) = 16.83, p-
value <.0001). Sensitivity analyses across several variables
demonstrated similar correlations with the BFI and TIPI
across variables analyzed in the present study. Undoubtedly,
there continues to be a need to replicate our findings in
studies with larger, more representative samples that will
allow for more nuanced analyses that account for a wide
range of factors.

Conclusion

The present study highlights the importance of social health —
for both people with higher extraversion and people with
higher introversion. In doing so, our findings contradict a
commonly held narrative that people with higher introversion
are specially equipped to handle pandemic-related social re-
strictions because they want or need less social support or are
somehow less vulnerable to loneliness. In fact, the people with
higher introversion in the current study were quite sensitive to
loneliness and loss of social connection. Public health
guidelines and health promotion campaigns focused on social
connection may therefore be important for helping all indi-
viduals prioritize their social need. Continued research is
undoubtedly needed to understand how to best support in-
dividuals, across all levels of extraversion, so that they achieve
social connections that will have protective benefits against the
mental, emotional, and social stressors arising during the
COVID-19 pandemic and in the late-pandemic period.
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