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1 | INTRODUCTION

Abstract

Objective: There is reason to believe that introversion may relate to different
patterns of negative and positive experiences in everyday life (“hassles” and “up-
lifts”), but there is little evidence for this based on reports made in daily life as
events occur. We thus extend the literature by using data from ecological momen-
tary assessments to examine whether introversion is associated with either the
frequency or intensity of hassles and uplifts.

Method: Participants (N =242) were community-dwelling adults (63% Black,
249% Hispanic; ages 25-65; 65% women) who completed baseline measures of per-
sonality and mental health, followed by reports of hassles and uplifts 5x/day for
14 days. We present associations between introversion and hassles/uplifts both
with and without controlling for mood-related factors (neuroticism, recent symp-
toms of depression, and anxiety).

Results: Introversion was associated with reporting less frequent and less enjoy-
able uplifts, but not with overall hassle frequency or unpleasantness; exploratory
analyses suggest associations with specific types of hassles.

Conclusions: Our results expand understanding of the role of introversion in
everyday experiences, suggesting an overall association between introversion and
uplifts (but not hassles, broadly) in daily life. Better understanding of such con-
nections may inform future research to determine mechanisms by which intro-
version relates to health.
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Introversion-extraversion,' a personality trait included in
most major models of personality across history, broadly
encompasses characteristics related to social tendencies
and positive emotions (Wilt & Revelle, 2016). Introversion
is the reduced expression of (or lack of) consistent extra-
verted characteristics, such as tending to be assertive,
impulsive, gregarious, and socially warm, to experience

positive emotions, to seek and enjoy excitement, and
to be active and busy (Ashton & Lee, 2001; Eysenck,
1947/1998; Goldberg, 1990; McCrae & Costa, 2008). Early
laboratory research, motivated by proposed underlying
differences in autonomic nervous system functioning
(Eysenck, 1963)—a system which is innately linked to
the physiological stress response—suggests that introver-
sion is associated with maladaptive responses to stressful,
negative stimuli (e.g., De Pascalis et al., 2016; Schneider
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et al., 2012; Xin et al., 2017). More recent research has
also focused on connections between extraversion and
“positive” phenomena, particularly positive emotions,
in keeping with contemporary models of introversion-
extraversion and theories linking extraversion to reward-
sensitivity (Wilt & Revelle, 2008). Together, this research
and theory suggest that introversion-extraversion,
broadly defined, could be associated with both stress-
ful and positive experiences. However, beyond labora-
tory research, most of the extant literature examining
connections between introversion and daily stressors
(hassles) and positive experiences (uplifts) is based on
retrospective reports and has been unable to differenti-
ate important characteristics of the experiences (such as
their frequency and intensity); combined with conflict-
ing findings, it is currently unclear whether and how
introversion-extraversion is associated with these every-
day experiences.

Importantly, uplifts and hassles not only make up the
topography of daily life (i.e., everyday highs and lows),
but these experiences (and individual differences in them)
also have implications for health and well-being. For ex-
ample, higher frequency and intensity of hassles have
been associated with greater disease prevalence, more ill-
ness and mental-health-related symptoms, worse subjec-
tive health, and increased risk of mortality (e.g., Bolger &
Zuckerman, 1995; Charles et al., 2013; Chiang et al., 2018;
Delongis et al., 1982; Kanner et al., 1981; Stephens &
Pugmire, 2008; for review see Almeida et al., 2011), which
potentially results from the cumulative wear-and-tear of
chronic stress on physiological and psychological sys-
tems (Charles et al., 2013; Smyth et al., 2013; McEwen,
1998). Experiencing more uplifts has been linked with bet-
ter self-rated and objective measures of physical health,
fewer mental health symptoms, and greater life satisfac-
tion and hedonic well-being (Kanner et al., 1987; Lyons &
Chamberlain, 1994; Mayberry & Graham, 2001; Pressman
et al., 2009; Sin et al., 2015; Sin & Almeida, 2018; Stephens
& Pugmire, 2008), perhaps in part because uplifts (and
associated positive emotions) may buffer the effects of
hassles and other stressors (Ong et al., 2004, 2006; Ong &
Allaire, 2005; Pressman et al., 2009; Sin & Almeida, 2018).
Thus, it would be valuable to have a better understand-
ing of how hassles and uplifts vary by introversion-
extraversion level, because the daily wear-and-tear related
to having fewer (or less uplifting) positive experiences and
more (or more unpleasant) negative experiences may be
a mechanism whereby introversion is related to poorer
health. In the sections that follow, we will discuss current
evidence in these domains (i.e., introversion and daily ex-
periences), key methodological considerations, and how
the current analyses extend and refine previous founda-
tional research.

1.1 | Negative and stressful experiences
in daily life

Early research examining the relationship between intro-
version and negative and stressful experiences has often
done so in decontextualized settings with select stimuli.
In lab settings, for example, introverts have generally
demonstrated more physiological and/or affective re-
activity to stressors compared to extraverts (De Pascalis
et al., 2016; Evans et al., 2016; Schneider et al., 2012;
Tyrka et al., 2007; Wilson et al., 2015; Xin et al., 2017;
Yamaoka, 2014). Vignette studies, on the other hand,
have suggested that introversion may be related to other
components of the stress experience besides reactivity (see
“Transactional Model of Stress and Coping” [Lazarus &
Folkman, 1984, pp. 19-20]), such as by introverts having
less optimism regarding their coping abilities (Hemenover
& Dienstbier, 1996) and appraising situations as more
stressful (Gallagher, 1990; Knapp, 2018). Such studies
help demonstrate that introverts respond differently than
extraverts to the same stressor; however, they do not es-
tablish how individuals respond in daily life. For exam-
ple, it is possible that introverts experience more stressors
in addition to being likely to react more strongly and/or
cope more poorly with them. Additionally, these studies
often focus on limited domains of stress, such as social
performance-related stress (e.g., the Trier Social Stress
Test [see Frisch et al., 2015]), which may represent a par-
ticularly vulnerable area for introverts.

Another approach to looking at stressful or negative
experiences in the context of introversion has been to ask
participants to retrospectively report on naturally occur-
ring experiences outside of the lab; often referred to as
stressors, we specifically refer to these reported experi-
ences as “hassles” in this manuscript to distinguish them
from lab-based and hypothetical stressors. While some-
what more ecologically valid, results from studies using
retrospective reports of hassles have been mixed: five
studies reported null findings (Davis et al., 2006; Leger
et al., 2016; Longua et al., 2009; Zautra et al., 1991, 2005),
two reported small, negative associations with introver-
sion (Luo, 1994; Swickert et al., 2002), and six reported
small, positive associations (Belsky et al., 1995; Flett
etal., 2012; Hart et al., 1994; Hutchinson & Williams, 2007;
Vollrath, 2000; Wearing & Hart, 1996). These inconsisten-
cies could be due to real but small effect sizes as well as
variation in study design. For example, previous studies
have often interchangeably operationalized hassles using
different aspects of the experiences (i.e., frequency ver-
sus intensity”) without comment on this distinction. We
have attempted to classify previous studies on the basis
of whether they examined hassle frequency versus in-
tensity (shown in Table S1), and this distinction does
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appear to matter. Of those studies most clearly examining
frequency, there was no evidence of an association with
introversion (Davis et al., 2006; Leger et al., 2016; Zautra
et al., 1991, 2005). In contrast, studies using intensity con-
structs have reported a mix of null and significant findings
(with associations in both directions [Flett et al., 2012;
Hart et al., 1994; Hutchinson & Williams, 2007; Longua
et al., 2009; Luo, 1994; Swickert et al., 2002; Vollrath, 2000;
Wearing & Hart, 1996]).

An additional source of variation in previous stud-
ies’ designs may be found in the variety of scales used to
measure hassles. In thirteen studies, nine different scales
were used, which vary in terms of whether specific do-
mains (such as parenting, police work, or interpersonal
content) are assessed versus hassles broadly across multi-
ple contexts. Even when multiple domains were included
in the scale, analytic strategies varied by whether specific
associations between introversion and domains of hassles
were presented in addition to overall associations with
hassles. As there is some evidence that associations be-
tween hassles and introversion vary based on the specific
hassle domain (Hart et al., 1994; Vollrath, 2000; Wearing
& Hart, 1996), variation in this aspect of methodology
may help explain inconsistent findings between studies. A
breakdown of the hassle studies' methods and results are
included in Table S1.

One common methodological factor in all of the retro-
spective studies reviewed above is that they solicit recall of
experiences that span a substantial amount of time, usually
over the past month (although some ask as often as once
per day and others ask to recall over the past six months).
Recall of minor (or even more significant) experiences be-
comes difficult as time passes, and even experiences over
the day are unlikely to be recalled in any detail at the end
of the day (Stone & Shiffman, 2010). Retrospective self-
reports can also be biased by general beliefs about the self
aswell as current states, such as emotions; moreover, some
evidence suggests introversion-extraversion may be re-
lated to specific attentional and memory biases that could
further influence retrospective reports (Amin et al., 2004;
Barrett, 1997; Fishman et al., 2011; Hoerger et al., 2016;
Mill et al., 2016; Raffard et al., 2017; Zelenski et al., 2013).

1.2 | Positive and uplifting experiences
in daily life

In addition to research linking introversion with hassles,
some research has examined a link between introversion
with uplifts, although there are fewer studies that include
or focus on uplifts compared to hassles. However, among
these studies, introversion has been consistently linked
to uplifts. All of the ten studies reported that introversion

was associated with fewer and/or less “uplifting” up-
lifts (Davis et al., 2006; Hart et al., 1994, 1995; Klaiber
et al., 2022; Longua et al., 2009; Mayberry et al., 2006;
Wearing & Hart, 1996; Zautra et al., 1991, 2005). A similar
pattern was seen in a study where introverted participants
reported lower combined enjoyment and self-efficacy for
daily activities (Komulainen et al., 2014), which provides
additional evidence that introverts tend to report less
enjoyable experiences and/or perceive them that way.
Importantly, however, studies linking introversion with
uplifts tend to have similar limitations as retrospective
studies linking introversion and hassles, including issues
with the operationalization of uplifts (i.e., frequency ver-
sus intensity constructs) and recall-related biases.

1.3 | The current research

In the current research, we examine whether trait intro-
version is associated with hassles and uplifts from inten-
sive self-report data collected in daily life. This research
builds on previous studies of introversion and daily expe-
riences in that it uses data from ecological momentary as-
sessment (EMA) that captured near-real-time reports of
the frequency and intensity of daily experiences, enabling
the differentiation of these features while also minimiz-
ing recall and increasing ecological validity. Additionally,
in the present research uplifts and hassles were reported
in an open-ended format where any experience could be
reported, as compared to most previous approaches that
have used specific stressor stimuli (lab/vignette studies)
or a finite checklist for reporting (retrospective studies).
Thus, responses are not limited to specific domains of life
in the present study, which may increase the ability to de-
tect introversion-relevant differences in how individuals
perceive or navigate daily experiences. Given that other
mood-related constructs may overlap with introversion as
well as experiences of daily hassles and uplifts, we pre-
sent analyses that control for neuroticism, which has been
robustly linked with stress reactivity and negative experi-
ences broadly, and symptoms of depression and anxiety
(Bolger & Zuckerman, 1995; D' Angelo & Wiekzbicki, 2003;
Jylhd & Isometsd, 2006; Kim et al., 2016; Peeters et al., 2003;
Ruscio et al., 2015; Suls & Martin, 2005).

We hypothesized that introversion would be associated
with both fewer and less enjoyable uplifts, given the find-
ings of the previous retrospective work, and because this
association would be in line with definitional characteris-
tics of introversion-extraversion. For example, extraverts
may tend to have more uplifts than introverts because ex-
traverts' social and adventurous nature may lead them to
situations with more positive, uplifting, and exhilarating
experiences in addition to their baseline tendency to be
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cheerful and optimistic (thus leading to further enjoy-
ment of these experiences). In contrast, we hypothesized
that introversion would not be related to the overall fre-
quency of hassles but may be related to the overall per-
ceived intensity of hassles, given previous findings from
lab and vignette studies suggesting that introverts may be
more reactive to stress and may perceive hassles as more
threatening.

2 | METHODS

2.1 | Participants

Data for the current study come from the first wave of
the Effects of Stress on Cognitive Aging, Physiology,
and Emotion (ESCAPE) project (described in Scott
et al., 2015),3 the broader goals of which are to char-
acterize psychological and physiological stress-related
processes related to downstream cognitive aging.
Adults (N = 249) aged 25-65 were systematically re-
cruited from a housing development in the Bronx, New
York, primarily via New York City Registered Voter
lists. The broader ESCAPE protocol was approved by
the Albert Einstein College of Medicine of Yeshiva
University's ethical review board. All participants pro-
vided consent and were compensated up to US$160 for
full participation at baseline (Scott et al., 2015). To be
included in the ESCAPE study, all participants were re-
quired to speak English, and be ambulatory and with-
out visual impairment that would interfere with study
participation.

With regard to the current, secondary analyses, five
participants did not complete EMA assessments, and
three others were non-compliant with the EMA protocol
(described in more detail below) and were subsequently
excluded. Thus, the final sample consisted of 242 partic-
ipants (157 women, 85 men; additional gender identity
options provided but not reported) who were racially
and ethnically diverse, with the majority of participants
identifying as non-Hispanic Black (63.64%) or Hispanic
(23.56%). The average age of participants was 46.31
(SD = 11.04) years. Additional demographic information
is presented in Table 1.

2.2 | Procedures

As part of the larger ESCAPE study, participants took part
in assessments of cognitive function in a clinic, and, ap-
proximately two weeks later, further in-clinic assessments
that included a blood draw. Prior to in-clinic visits, partici-
pants were mailed survey packets to assess demographic

TABLE 1 Participant characteristics

Mean (SD) or n (%)

Age (in years) 46.31 (11.04)
Female 157 (64.88%)
Race/Ethnicity
Non-Hispanic
Black 154 (63.64%)
White 21 (8.68%)
Other® 10 (4.13%)
Hispanic
Black 12 (4.96%)
White 45 (18.60%)
Employment
Employed 122 (50.83%)
Unemployed (seeking 66 (27.50%)
employment)
Retired 32(13.33%)

Unemployed (not seeking 20 (8.33%)

employment)
Some college or more 183 (75.62%)
98 (40.66)

114 (47.50)

Married/Cohabitating

Household income (>40K)
Note: N = 242. One participant was missing age and two additional
participants were missing information on employment, income, and/or
marital status. Twenty-two participants opted not to provide household

income, but these participants did not differ from the rest of the sample on
any other key study or demographic variable.

“The “other” category included Asian, American Indian, and Alaska Native
participants.

and psychosocial and behavioral factors. This baseline
survey included factors used in the present research:
self-reported mental and physical health and Big Five
personality traits. Survey packets were returned during
the first in-clinic visit, which was also used to collect in-
formed consent and train participants on how to complete
assessments on study smartphones. A “run-in” phase of
at least three days was utilized to allow for practice with
the smartphones outside of the clinic and to assess com-
pliance with the EMA protocol (completing >80% of as-
sessments was necessary for participation in the full EMA
portion of the study).

2.2.1 | EMA smartphone protocol

As part of a larger protocol that involved self-initiated
morning and evening assessments, participants were
instructed to complete assessments in response to au-
dible notifications (beeps) sent to study-provided smart-
phones five times per day for 14days (i.e., up to 70
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scheduled assessments). These assessments included
queries about hassles and uplifts that were used in
the present research. Beeped assessments were sent at
quasi-random intervals (to prevent anticipation of as-
sessments) tailored to participants’ typical sleep/wake
schedules to ensure coverage of the waking day (com-
pleted every 3.2h on average). Participants could ac-
cess and complete the surveys at all times, regardless
of whether they were prompted. However, assessments
completed at other times were not used in the current
research because the EMA protocol was designed to as-
sess a semi-random selection of moments. Participant
self-selection of moments outside of this schedule may
be linked to confounding individual differences or ex-
ternal factors that could bias reporting.

Three participants completed less than 20% of as-
sessments and were excluded from analyses (McCabe
etal., 2011). The final set of participants completed 80.90%
(SD = 18.96) of assessments across 13.26days (SD = 1.54)
on average. Non-compliant participants did not differ
from compliant participants on any key study or demo-
graphic variables.

2.3 | Measures

2.3.1 | Introversion

The current research used a ten-item measure of
introversion-extraversion  from the International
Personality Item Pool (a publicly available bank of person-
ality inventory items), many of which were characterized
by Goldberg and colleagues (1999). Items from the IPIP
are short phrases reflecting typical characteristics and be-
haviors that were endorsed by participants on a scale from
one to five (i.e., very inaccurate to very accurate). Item
scores were averaged to create a final score with higher
scores representing higher levels of introversion (and,
conversely, lower levels of extraversion). The introversion
scale exhibited good internal consistency in this sample
(@ =.79). The full items may be found online: https://osf.
io/t8pcm/ (DeMeo, 2021).

2.3.2 | Hassles

Items from the Daily Inventory of Stressful Events
(Almeida et al., 2002) were adapted from a phone inter-
view format (Ryff et al., 2017) to assess hassles via smart-
phone EMA assessments. Participants reported whether
anything stressful had occurred since the last assess-
ment, including “... any event, even a minor one, which

£

negatively affected [the participant],” which prompted
a yes or no response. To examine intensity, a follow-up
question asked participants to rate the hassle unpleas-
antness, using a sliding scale with anchors from not at
all to very much (corresponding to undisplayed values of
0 to 100). Additionally, each hassle was categorized by
participants as falling into one of eight domains: argu-
ment/conflict/disagreement (called “conflict” throughout
this manuscript), financial, home-related, work-related,
health/accident ("health"), event that happened to oth-
ers ("network event"), traffic/transportation ("traffic"), or
other ("miscellaneous”).

2.3.3 | Uplifts

Items measuring uplifts were also derived from the phone
interview format used in the Midlife in the United States
(MIDUS) study (Ryff et al., 2017). During each EMA as-
sessment, participants reported whether anything uplift-
ing had occurred since the last assessment, including “any
event, even a minor one, which affected [the participant]
in a positive way.” If an uplift was reported, participants
were then asked to indicate how enjoyable it was using
a sliding scale with anchors from not at all to very much
(corresponding to undisplayed values of 0-100). This rat-
ing was used as a positive measure of intensity. Unlike
hassles, information on uplift categories was not collected.

2.3.4 | Covariates

We first used simple regression models to characterize
the overall association between introversion and the fre-
quency/intensity of daily experiences (variable construc-
tion described in the next section). However, in order to
tease apart the unique links with introversion beyond
other factors, we also ran models controlling for theoret-
ically relevant variables that were significantly (p <.05)
or moderately correlated (r >1.301) with both introver-
sion and at least one of the daily experience variables.
Variables that were considered as covariates, but which
did not meet these criteria were: age, gender, and EMA-
derived variables representing the percentage of assess-
ments where participants reported being around other
people, actively socializing, and engaging in physical
activity. Final control variables were trait neuroticism*
(measured using a 24-item IPIP scale [Johnson, 2014;
a =.88]) and recent depression and anxiety symp-
toms (PROMIS-D 8a and PROMIS-A 7a short-form in-
ventories [Pilkonis et al., 2011, 2014]; « =.93 and .92,
respectively).
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2.4 | Statistical plan and analyses

Analyses were run using R version 4.0.3 (R Core
Team, 2020) and R Studio version 1.2.5033, and code is
provided on OSF, https://osf.io/t8pcm/ (DeMeo, 2021).

241 | EMA-derived variables

Because the number of reports per participant varied be-
tween participants and because that variation was related
to introversion (with introverts completing more EMA re-
ports in general, ¥ =.17), the proportion of total hassles
and uplifts across occasions was used in primary analyses
to help account for individual variability in the number of
reports per participant. This proportion was created by di-
viding the number of total hassles and uplifts by the total
number of completed EMA reports (which ranged from
15 to 70 assessments). For intensity ratings, average rat-
ings of hassle unpleasantness and uplift enjoyment were
taken per person, and both within- and between-person
variability measures are reported. For exploratory analy-
ses, we constructed a frequency variable for each hassle
domain. Most frequency variables of specific hassle do-
mains were highly skewed (skew>2) thus logl0 (x +1)
transformations were used to correct for skewness and
were used in all applicable analyses. For the exploratory
analyses, we also provide adjusted p-values (g-values) via
the p.adjust function in the “stats” package (Benjamini &
Hochberg, 1995; Jafari & Ansari-Pour, 2019), which con-
trols the false discovery rate (i.e., the expected proportion
of false positives among all positives). We used a false dis-
covery rate of 5%, which can be interpreted as the percent-
age of significant results that are truly null.

We also conducted two sets of sensitivity analyses. First,
we completed analyses using raw counts instead of the pro-
portion variables to examine whether results were related to
the frequency of reporting. Next, we conducted a sensitivity
analysis to determine if results were changed by excluding
non-beeped assessment responses, which, although ex-
cluded from our primary analyses, provided additional data,
and may reflect responses to more recent experiences (and
thus further reduce recall biases). Information on construc-
tion of these alternate variables is provided on the OSF site
(DeMeo, 2021). Results from both sets of sensitivity analyses
were similar in terms of the overall pattern of results to pri-
mary analyses (details provided in Tables S5-S8).

2.4.2 | Analyses

Regression models used grand mean-centered vari-
ables and were run using the “Im” function to generate

parameter estimates. Robust standard errors, confidence
intervals, and significance tests were estimated using the
“sandwich” package with the vcov option “vcovHC” and
default type (i.e., HC3; Zeileis et al., 2020; Zeileis, 2004).

3 | RESULTS

3.1 | Descriptive statistics
Descriptive statistics and correlations between intro-
version and other variables are presented in Table 2.
Introversion was normally distributed, although partici-
pants' levels did not span the entire possible range (range:
1.00 [least introverted] to 4.60 [most introverted]).
Participants reported hassles in 16.94% of assessments
on average, approximately equal to 11.86 hassles over
14 days, although it should be noted that hassles may not
be evenly spread across the 14-day period. For instance,
participants reported hassles on only 41.02% of study days
(SD = 27.63) on average. Additionally, a small proportion
of participants (7.44%) reported no hassles at all. The aver-
age unpleasantness rating of hassles was 67.69 (out of 100;
SDithin = 9-42, SDp,veen = 18.06). Participants reported up-
lifts in a greater proportion of assessments (M = 26.60%,
SD = 28.11, equivalent to 18.62 uplifts over 14days) and
on more days (49.17% of study days, SD = 33.10), on aver-
age, than they did hassles. A small portion of participants
(6.20%) reported zero uplifts across the study period; four
of these participants also reported zero hassles. Uplifts
were rated at an average score of 79.22 (out of 100) on en-
joyment (SDy;4i =11.73, SDporieen = 15.86).

3.2 | Introversion and hassles

As expected, introversion was not significantly associ-
ated with the overall frequency of hassles (simple model:
p =.12, 1(240) = 1.78, p =.08), but, contrary to expecta-
tions, introversion was also unassociated with average un-
pleasantness ratings (simple model: § =.05, #(222) = 0.67,
p =.51). As both simple models (i.e., with hassle frequency
and unpleasantness) returned null results, controlled
analyses are not described here (but see Table 3).

On an exploratory basis, we also examined correlations
with each domain of hassles (see Table 4). There was a
small correlation between introversion and the logged fre-
quency of health hassles (r =.14, p =.03). There was also
a positive association between introversion and the un-
pleasantness of “miscellaneous” hassles, r =.25, p =.002.
Due to the exploratory nature of these analyses, effect
sizes may be especially valuable for interpreting associa-
tions, and we also note that only the unpleasantness rating
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TABLE 2 Bivariate correlations and other descriptors presented for continuous variables and t-values for tests of gender differences
(shaded grey)
1 2 3 5 6 7 8 9
1. Introversion -
2. Hassle frequency 12" -
3. Unpleasantness® .05 .04 -
4. Uplift Frequency —17" 277 -11* =
5. Enjoyment® —18" —11 26 11 -
6. Neuroticism 5277 247 217 -11* -23" -
7. Depression 397 267" 217 —.05 —11 547 -
symptoms
8. Anxiety symptoms® 36 377 237" —.06 —12* 547 727" =
9. Age! .09 17" —.16 14 —.04 —.02 —.05 —.10 -
Gender (female) —0.22 0.70 1.85" 0.28 1.25 1.61 0.38 1.03 —0.19
Mean 2.49 16.94 67.69 26.60 79.22 2.50 15.68 17.23 46.31
SDgp 0.70 16.08 18.06 28.11 15.86 0.63 7.10 6.03 11.04
Minimum 1.00 0.00 7.20 0.00 8.00 1.13 8.00 7.00 25.00
Maximum 4.60 90.57 100.00 100.00 100.00 4.33 40.00 32.00 65.00
Skew 0.32 1.64 —0.65 1.28 —1.22 0.33 0.93 0.07 -0.19
Note: N = 242 unless otherwise noted. Statistically significant associations are bolded.
Abbreviation: BP, between-person.
n =227,
bp = 224;
‘n =239;
dp =241,
*FEp <.0001; ***p <.001; **p <.01; *p <.05;
*p <.10.
e Unpleasantness” T A BLE 3 Stal?dardized parameter
estimates for predictors of reported hassle
Model p 95% CI 95% CI frequency (%) and average unpleasantness
Simple 12* [—.01,.26] .05 [=.09, .18] rating of the hassles
Controlled
Introversion -.03 [-.19,.12] -.14" [—.27, —.004]
Neuroticism .09 [—.08, .25] 17 [.01, .34]
Depression symptoms —.04 [—.23,.14] .07 [—.12,.27]
Anxiety symptoms 377 [.19, .56] .14 [—.05, .34]

Note: Significant parameter estimates and associated confidence intervals are bolded.

Abbreviation: CI, confidence interval.
AN = 242;

bp =224,

*#*p <.001; *p <.05;

p <.10.

for “miscellaneous” hassles was significantly related to in-
troversion once adjusting for a false discovery rate of 5%.
For transparency, and consistency with other regression
models, we also present regression estimates for both sim-
ple and controlled models in Table S9.

3.3 | Introversion and uplifts

Introversion was a significant predictor of both uplift
frequency and enjoyment in simple regression models,
frequency: f =—.17, t(240) = —2.71, p =.007; enjoyment
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TABLE 4 Bivariate correlations between introversion and the
frequency/unpleasantness of each hassle type

Frequency (%) Unpleasantness

r r n
Conflict .04 .02 132
Financial .06 12 84
Home-related 11* .16 108
Work-related —.003 —.002 99
Health 14 01 65
Network event .06 —.09 83
Traffic .04 —.04 70
Miscellaneous .06 257 146

Note: N = 242 unless otherwise noted. Only miscellaneous hassle
unpleasantness was significantly correlated with introversion (q =.03)
following adjustment of correlation p-values for a false discovery rate of 5%.

**p <.01; *p <.05;
p <.10.

p =-.19, t(225) = —2.81, p =.005. Participants with in-
troversion scores greater than 1 SD above the mean (scor-
ing at least 3.19 out of 5) reported fewer uplifts during the
study period compared to those participants at the mean
(scoring 2.49), 21.93% of the time compared to 26.60%.
This equates to approximately 15.4 uplifts over 14 days
compared to 18.61 (see Figure la). Additionally, when
uplifts were experienced, introverted participants (+1
SD) rated the uplifts as less enjoyable (76.18 out of 100)
than participants with mean introversion levels (79.10,
SE = 1.05; see Table 5 and Figure 1b). However, only the
association with frequency remained significant after con-
trolling for neuroticism, and recent symptoms of depres-
sion and anxiety (frequency: f =—0.15, #(234) = —1.99,
p =.048; enjoyment: § =—0.08, t(219) = —1.09, p =.28).

4 | DISCUSSION

In the current research, we sought to examine whether
introversion-extraversion was associated with two often
conflated aspects of everyday uplifts and hassles: fre-
quency and intensity. Data were collected from a so-
cioeconomically and racially/ethnically diverse sample
using EMA, which is more ecologically valid than pre-
vious approaches and which minimizes the distorting
effects of recall (Stone & Shiffman, 2010). Drawing on
theory and extant literature, we hypothesized that intro-
version would be related to fewer and less enjoyable up-
lifts, and with more unpleasant (but not more frequent)
hassles. In line with our expectations, we found that in-
troversion was associated with both fewer and less en-
joyable uplifts. However, we did not find evidence for an

association of introversion with overall hassle frequency
or unpleasantness.

4.1 | Introversion and hassles

We found no association between introversion and has-
sles broadly, neither with their frequency nor intensity,
which aligns with some, but not all, of the previous lit-
erature. Of previous studies that most clearly examined
hassle frequency, all reported no significant association
with introversion (Davis et al., 2006; Leger et al., 2016;
Zautra et al., 1991, 2005). In contrast, one study that
used a combined metric of frequency and intensity re-
ported a positive association between introversion and
hassles (Belsky et al., 1995). Null findings observed
between introversion and hassles in the present study
may also seem in contrast to laboratory and vignette-
based studies, which have generally suggested intro-
verts have a heightened reactivity and inability to cope
with stress. However, the present research is the first
to our knowledge to examine associations between in-
troversion with both hassle frequency and intensity in
everyday life, which may reveal different patterns than
what is observed in artificial settings for a myriad of
reasons including but not limited to the diversity of fac-
tors and settings encountered outside of the lab and that
participants play an active role in choosing those envi-
ronments. In terms of retrospective studies of introver-
sion and hassles that have focused on intensity, findings
have been very mixed (again, perhaps due to methodo-
logical differences).

Our finding that introversion was not associated with
hassle unpleasantness may also potentially be explained by
our use of a broad assessment of hassles in primary anal-
yses, as opposed to focusing on specific types of hassles.
In fact, in our exploratory analyses, we found some pre-
liminary evidence of person-environment interactions—
where the occurrence or experience of an event depends
on the characteristics of both the situation and the per-
son (Buss, 1987; Funder, 2008; Lazarus & Folkman, 1984,
p. 55). For example, in the current research, introverts
perceived their “miscellaneous” hassles, in particular, as
more unpleasant than did extraverts. We are limited in
our ability to interpret this finding given that we do not
know what experiences were categorized by participants
as “miscellaneous”; however, these analyses provide some
evidence that introversion may only be related to certain
types of hassles.

Similarly, while we found no overall association be-
tween introversion and hassle frequency, our explor-
atory analyses showed that introverts tended to report
more "health and accident” related hassles in the present
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FIGURE 1 The percentage and count of uplifts (a) and average enjoyment ratings (b) over 14 days are negatively related to introversion.
Association are from simple, uncontrolled models. Gray bands represent the 95% confidence interval for the regression lines

TABLE 5 Standardized parameter

Frequen Enjoyment®
quency” A estimates for predictors of reported uplift
Model p 95% CI B 95% CI frequency (%) and average enjoyment
Simple -a7" [-.29,-.05] -.19" [-.31, rating of the uplifts
—.06]
Controlled
Introversion —-15 [-.29,—.001] —.08 [—.24,
07]
Neuroticism —.05 [—.20, .10] -18 [-.35,
—.02]
Depression symptoms .04 [—.14, .22] .002 [—.20,
20]
Anxiety symptoms —.02 [—.21,.18] .01 [—.17,
.19]

Note: Significant parameter estimates and associated confidence intervals are bolded.
Abbreviation: CI, confidence interval.

N = 242;

n =227.

**p <.01; *p <.05.
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research, although this correlation was not significant
following correction for a 5% false discovery rate. One
previous study specifically separated out “health” re-
lated hassles in their analyses but did not find an asso-
ciation with introversion (Zautra et al., 1991). Notably,
the health hassles in that study only included certain
“objective” experiences (e.g., coming down with cold
or flu) and specifically minimized reporting of internal
states and experiences, such as might be confounded
with mental health or personality traits (discussion
in Dohrenwend & Shrout, 1985; Kohn et al., 1990;
Lazarus et al., 1985). A link between introversion and
various negative health consequences has sometimes
been reported (e.g., Goodwin & Friedman, 2006; Klein
et al., 2011; Kotov et al., 2010; Robertson et al., 1989;
Sutin et al., 2013); it is thus possible that introverts may
report more health hassles due to health-related issues,
such as symptoms, doctors’ appointments, health insur-
ance struggles, or other experiences. Future research is
needed to confirm whether an association between in-
troversion and health hassles truly exists and, it would
be valuable for such work to examine the specific expe-
riences that are reported as health hassles.

4.2 | Introversion and uplifts

In contrast to the lack of evidence for an association
between introversion and hassles, in line with our hy-
potheses, introverts in this sample tended to report less
frequent and less enjoyable uplifts. These findings are
consistent with previous studies using retrospective re-
porting, as well as theories of introversion-extraversion-
associated characteristics, such as tending to
experience positive emotions and seeking rewarding
stimuli. Broadly, our findings indicate that introversion
is likely related to multiple characteristics of uplifts.
Interestingly, the association between introversion and
uplift frequency, but not enjoyment, held even after con-
trolling for mood-relevant factors (depression and anxi-
ety symptoms, neuroticism); this may suggest that mood
is more related to the association between introversion
and perception of uplifts, and less so with frequency.
Notably, two previous studies of introversion and uplifts
reported that introversion was associated with uplifts
primarily in specific domains, such as with friends, co-
workers, and social events (Davis et al., 2006; Mayberry
et al., 2006). In the current research, both being with
others and actively socializing were unrelated to intro-
version or uplifts, which may suggest either a role for
non-social uplifts or that our EMA variables did not cap-
ture interactions in relevant domains (e.g., socializing
with friends versus family).

4.3 | Limitations, future directions

There are some limitations of the present study, but also
some exciting future directions. First, any experience
could be reported as an uplift or a hassle in the present
research; this potentially accounts for individual differ-
ences in how people perceive and appraise experiences,
which we viewed as important in terms of our research
questions. However, a limitation of this method is that
we did not have the ability to directly compare reactions
to or perceptions of the exact same experience. For ex-
ample, what is considered an uplift by an extravert (e.g.,
a social interaction with a stranger) may be considered a
hassle by an introvert. Similarly, although we compared
the frequency and intensity of self-reported domains
of hassles in relation to introversion in our exploratory
analyses, the hassle domains used were relatively broad
and may likely capture heterogenous experiences with
characteristics that vary with introversion. For exam-
ple, in the stress literature, variability in stressor experi-
ence includes characteristics such as who is involved,
whether harm has already taken place or whether it is
anticipated, and the real or perceived consequences of
the experience (e.g., loss, risk to health or safety, etc.;
see Almeida et al., 2002; Lazarus, 2006, pp. 70-76). In
contrast to hassles, self-reported domains of uplifts were
not solicited, due to balancing EMA survey length (and
resultant participant burden) with the primary goals of
the larger ESCAPE study. Thus, there is even more to
be explored with regard to uplifts. Future research may
benefit from combining our approach of allowing all ex-
periences to be reported as either uplifts or hassles with
items to gather additional details about the experiences,
such as described above, which may further clarify in-
troversion's association with daily experiences.

In a similar vein, more research will be needed to
untangle why and how introversion is associated with
uplifts and some hassles. For example, introverts may be
less active and busy (leading to fewer opportunities for
experiences), and they may experience less enjoyment
of certain uplifts, such as socializing. On the other hand,
extraverts tend to be gregarious, socially warm, and
excitement-seeking, suggesting that they both seek and
attract social interactions and other positive experiences.
Beyond leading to increased quality and/or quantity of
reported uplifts, the uplifts may indirectly affect (i.e.,
buffer) the experience of hassles in terms of frequency
and/or intensity. These examples are illustrative and far
from exhaustive but serve to demonstrate the many ways
introversion may manifest in daily life in transaction
with the environment, ultimately leading to meaningful
individual differences that can relate to health and well-
being. Characterizing these daily processes further will
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help inform future research toward both clinical and
non-clinical interventions. For example, interventions
to increase experiences or perceptions of uplifts could
be healthy for introverts, but more research is needed to
inform whether or not this is an appropriate and feasi-
ble strategy. Simply telling introverts to act extraverted
may not be enough; they may find different situations
positive and uplifting as compared to more extraverted
individuals, or there may be ways to harness social inter-
actions so that they are palatable to introverts but with
similar “uplifting” effects.

An additional limitation of the current research may
be that the introversion scale used in the present research
differs somewhat from previous studies of introversion
and daily experiences. The items in our scale primarily
focus on the social aspects of introversion, while other
dimensions of this broad trait were not assessed, such as
sensation seeking, activity, positive emotionality, and so-
cial dominance (Costa & McCrae, 1992). It is possible that
future research with other measures of introversion will
observe varying associations between introversion and
daily experiences due to differences in assessment (Pace
& Brannick, 2010).

Lastly, the present research focused on cross-sectional
associations between introversion and daily experiences.
We thus could not examine whether differences in these
daily processes mediate an association between intro-
version and health—an important direction for future
research.

5 | CONCLUSIONS

Results of the current research suggest that there is not an
overall, “blanket” connection between introversion and
hassles, whereas an overall association between introver-
sion and uplifting experiences was observed. These find-
ings are unique from past research linking introversion
with positive and negative events in that the data were
collected using ecologically valid methods in daily life,
with minimal recall. We were able to untangle two dis-
tinct aspects of daily experiences, frequency and intensity,
which may have different underlying causes and present
distinct (potential) targets for intervention. Although fu-
ture research will be needed to examine the underlying
cause of these patterns as well as their potential to mediate
associations with health, we view the current research as
a necessary step toward understanding how introversion
manifests in everyday experiences. Better understanding
of such connections may help researchers move beyond
viewing introversion as an abstract trait and toward deter-
mining specific causal mechanisms by which it relates to

health and integration of introversion into interventions
for well-being.
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ENDNOTES

1 Introversion-extraversion is a multi-dimensional trait, though it
is commonly operationalized as a single continuous score with
lower levels of extraversion being synonymous with higher levels
of introversion. In this manuscript, we will use introversion and
extraversion to relate to two poles of the same trait and “intro-
vert”/“extravert” as shorthand to approximate where persons fall
on the continuum.

We use intensity to describe an array of perceptions, including
how severe and undesirable the experience was as well as how
bothered participants were by it. Precise framing and response op-
tions are provided in Table S1.

w

ESCAPE study information, codebooks, and a form to request
data access are available from the study Open Science Framework
(OSF) site, https://osf.io/4ctdv/ (Pasquini et al., 2019).

IS

In case of interest, we also provide supplemental analyses con-
trolling for all other domains of the Big Five because they were
measured and correlated with introversion and our outcome vari-
ables (see Table S2). All results related to introversion and daily
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experiences were effectively the same with the inclusion of these
constructs (details are available on OSF and in Tables S3 and S4).
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