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Abstract
Background  Loneliness, a transdiagnostic feature of psychopathology, is an experience of perceived isolation only weakly 
linked to the amount of time spent alone. Although traditional loneliness interventions aim to increase social contact, target-
ing maladaptive cognition about time alone may be an effective way to reduce loneliness. We investigated whether a brief 
reappraisal manipulation enables individuals to experience their time alone more positively. We also tested the impact of 
trait loneliness, compulsive social media use, and trait reappraisal on experiences of time alone.
Methods  College students and community members (N = 220) were randomly assigned to read a passage about the benefits of 
solitude (n = 74), the true prevalence of loneliness (n = 72), or a control topic (n = 74). Participants then sat alone for 10 min.
Results  Across conditions, positive and negative mood significantly decreased after sitting alone. Participants who read about 
the benefits of solitude experienced a smaller reduction in positive mood than those in the control condition. Participants 
who less frequently used reappraisal in their everyday lives benefited most from the manipulation.
Conclusions  Our results provide preliminary evidence that reappraising time alone as solitude may boost resilience to the 
decrements in positive mood associated with time alone. Limitations, clinical implications, and directions for future research 
are discussed.

Keywords  Loneliness · Solitude · Reappraisal · Alone time · Emotion

Introduction

Again and again, U.S media headlines warn us of a “loneli-
ness epidemic” that is plaguing our nation (Brooks 2018). 
Self-reported loneliness levels are higher today than they 
have ever been (Jeste et al. 2020): Half of Americans either 
sometimes or always feel lonely, and 25% experience chronic 
loneliness (Cigna 2018; Hawkley and Cacioppo 2010). Fur-
ther, social distancing measures enacted in response to the 
Coronavirus Disease 2019 (COVID-19) pandemic have 
amplified concerns about loneliness even further in the 

population at large (Banerjee and Rai 2020; Fiorillo and 
Gorwood 2020).

As robust evidence shows, the adverse effects of loneli-
ness on our health are alarming. Loneliness is a transdiag-
nostic psychiatric risk factor linked to elevated depression 
severity (Cacioppo et al. 2006), suicidal ideation (Stravynski 
and Boyer 2001), and social anxiety (Lim et al. 2016). Lone-
liness has been found to accelerate cognitive decline (Tilvis 
et al. 2004), elevate blood pressure (Hawkley et al. 2006), 
and increase risk of Alzheimer’s and cardiovascular disease 
(Wilson et al. 2007). Loneliness has even been linked to 
premature mortality, with health effects comparable to those 
of obesity or smoking fifteen cigarettes a day (Holt-Lunstad 
2017). Given its far-reaching consequences, loneliness has 
been deemed a public health crisis by psychologists, medi-
cal professionals, and politicians alike (Luo et al. 2012). As 
many researchers believe COVID-19 will only exacerbate 
the global loneliness epidemic (Maheshwari and Bronsther 
2020), developing effective strategies to reduce loneliness 
is imperative.
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Two Approaches to Treating Loneliness

Given its clinical implications, loneliness has been iden-
tified as a target of clinical intervention in its own right 
(Bessaha et al. 2020; Heinrich and Gullone 2006). Exist-
ing interventions for loneliness typically target one of two 
groups of factors that play a role in its development and 
maintenance: (1) Social (or external) factors and (2) cogni-
tive (or internal) factors (Cornwell and Waite 2009).

Social Approach

To date, psychological research has focused almost exclu-
sively on the external social factors related to loneliness 
(Bessaha et al. 2020; Masi et al. 2011). As a result, the 
majority of loneliness interventions boost social skills, 
expand opportunities for social interaction, and motivate 
individuals to create meaningful connections within their 
communities (Cacioppo et al. 2015; Dill and Anderson 
1999). According to a meta-analysis, such interventions 
have found moderate success in reducing loneliness (Masi 
et al. 2011); an objective deficit in opportunities for social 
interactions undoubtedly contributes to perceptions of 
isolation.

However, it is possible that these social interventions do 
not adequately address the subjective nature of loneliness 
(Heinrich and Gullone 2006). By emphasizing the need to 
increase social contact, these interventions may perpetuate 
the idea that decreasing the amount of time spent alone 
is an effective way to conquer loneliness, or that being 
alone is inherently pathological, increasing the tendency 
to appraise periods of isolation as loneliness. That is, these 
interventions may fail to consider that loneliness has little 
to do with our objective number of social interactions, and 
more to do with how we perceive ourselves and our social 
world (Cornwell and Waite 2009).

Cognitive Approach

Cognitive approaches address the subjective nature of 
loneliness that social approaches may fail to consider. 
From a cognitive perspective, loneliness arises from mala-
daptive social cognition, i.e., negative beliefs and thoughts 
about ourselves, others, and the world around us. Cogni-
tive interventions for loneliness aim to target these types of 
social cognition (Masi et al. 2011). According to a meta-
analysis of fifty loneliness treatments, interventions that 
include a cognitive component (e.g. cognitive-behavioral 
therapy) are significantly more effective in reducing lone-
liness than are social interventions (Masi et al. 2011). 

Nonetheless, cognitive approaches to loneliness have been 
significantly understudied to date (Cacioppo et al. 2015).

The Role of Time Spent Alone

Although scientists agree that loneliness impairs our health, 
we must clearly identify what loneliness really is—and is 
not. Loneliness is not synonymous with physical isolation—
in fact, the quantity of social relationships and amount of 
time we spend alone are very weak predictors of experi-
enced loneliness (Cacioppo et al. 2015; Holt-Lunstad 2017). 
Rather, loneliness is a subjective state of perceived social 
isolation. Thus, it may be this perception that predicts 
adverse health effects, rather than simply our objective isola-
tion [how much time we actually spend alone, or how many 
friends we have; Cornwell and Waite (2009); Heinrich and 
Gullone (2006)]. Indeed, one study showed that although 
self-reported loneliness increased risk of dementia in older 
adults, how much time individuals spent alone had no effect 
in the development of the disorder (Holwerda et al. 2014). 
In another study, lonely adults suffered from more severe 
physical disease and greater immunological deficiencies 
than their nonlonely counterparts independent of the size of 
their social networks (Boss et al. 2015).

Spending time alone does not invariably lead to loneli-
ness. Indeed, for religious leaders such as the Buddha, dis-
engagement from the social world was a prerequisite for 
inner peace and spiritual transcendence. Some of the most 
esteemed creative luminaries have harnessed the benefits of 
alone time for their artistic craft; Pablo Picasso once said 
that “no serious work is possible without great solitude” 
(Cain 2012). Everyday people, too, may reap the benefits of 
solitude; according to nation-wide surveys, 85% of adults 
view spending time alone as very important to them (Mad-
den and Rainie 2015), and a majority of individuals wish 
they had more time to themselves (Larson et al. 1982).

These and other accounts point to the possibility of two 
different ways of experiencing aloneness: loneliness versus 
solitude. These experiences may be differentiated based on 
their valence (Long and Averill 2003). On one hand, loneli-
ness describes a negative emotional state characterized by a 
perceived gap between our desired and actual social contact 
(Masi et al. 2011). On the other hand, solitude describes 
a neutral or positive emotional state that involves a “dis-
engagement from the immediate demands of other people” 
(Long and Averill 2003, p. 23).

Although loneliness negatively impacts our health, 
solitude is associated with a host of psychological bene-
fits. Solitude promotes positive psychological adjustment, 
stress management, and life satisfaction (Larson 1997; Lar-
son and Lee 1996; Leary et al. 2003). In addition, solitude 
can powerfully boost affective regulation by reducing the 
magnitude of arousal, whether such arousal is associated 
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with positive or negative valence (Nguyen et al. 2018). Pre-
liminary research even suggests that periods of solitude may 
enhance the quality of our relationships (Ben-Ari 2012) and 
stimulate our creativity (Nguyen et al. 2018).

The Cognitive Approach and Time Spent Alone

What determines whether time alone is experienced posi-
tively or negatively? Cognitive theories suggest that our 
appraisals of time alone may determine whether we expe-
rience solitude or loneliness. In this view, if we appraise 
time alone as positive, we may experience solitude and its 
associated benefits. By contrast, if we appraise our time 
alone as negative, then we may fall victim to the pains of 
loneliness.

What factors may lead us to negatively appraise our time 
alone? Previous research suggests that self-stigma, distorted 
social cognition, and social media use may contribute to 
negative appraisals of time alone. First, self-stigma (the 
internalization of negative social appraisal of a personal 
characteristic or behavior) around loneliness may place us 
at greater risk for experiencing loneliness ourselves (Roten-
berg and MacKie 1999). Research suggests that individuals 
tend to view loneliness as a sign of personal weakness or 
inadequacy. In two separate studies, participants asked to 
judge hypothetical peers were significantly less accepting 
of peers described as “lonely” than those described as “non-
lonely” (Lau and Gruen 1992; Rotenberg and MacKie 1999). 
Lonely peers were consistently rated as less competent, less 
attractive, less psychologically adjusted, and less desirable 
as friends (Lau and Gruen 1992; Rotenberg and MacKie 
1999). This stigma may undermine our own capacity for 
fruitful time alone by causing us to appraise it negatively.

Second, distorted social cognition may also increase 
our risk of loneliness. Research suggests that we tend to 
underestimate how lonely others feel and overestimate how 
happy they are (Jordan et al. 2011). Indeed, individuals who 
believe that other people have richer social lives than they do 
(e.g., attend more parties, have more friends, and encounter 
fewer social obstacles) report greater feelings of loneliness 
(Deri et al. 2017; Jordan et al. 2011). Thus, viewing our 
social lives as inferior to those of others to may lead us to 
feel dissatisfied with our own social lives and, consequently, 
more likely to appraise time alone as loneliness.

Finally, self-stigma and distortion of social cognition 
may be amplified by particular forms of social media use 
(Verduyn et al. 2017). As social media platforms often pre-
sent a positively curated version of reality (e.g., showcasing 
“highlight reels” of socially rewarding moments from others’ 
lives), passive use of social media (e.g., scrolling on one’s 
feed) use may perpetuate maladaptive social cognition and 
fuel loneliness (Aalbers et al. 2019; Liu et al. 2017; Ver-
duyn et al. 2015). Specifically, engagement in upward social 

comparison (i.e., comparing ourselves to those we believe 
have more social capital) may render us dissatisfied with our 
social lives and more vulnerable to loneliness (Kross et al. 
2013; Wang et al. 2017; Yang 2016). Taken together, this 
research suggests that excessive or passive social media use 
may fuel negative social cognition and lead us to negatively 
appraise our time alone. However, the effect of social media 
use on our appraisals of time spent alone is as of yet unclear, 
and experimental research is needed.

Other types of appraisal less related to interpersonal fac-
tors may also contribute to loneliness. Even a seemingly 
easy task—sitting alone for 15 min—can be deeply uncom-
fortable for many. In one study, participants were offered the 
choice of sitting alone in a lab room for 15 min or experi-
encing a mild electric shock (Wilson et al. 2014). Notably, 
most participants chose the electric shock. It is uncertain 
whether this choice indicated a fear of loneliness specifi-
cally, or an aversion to boredom and idleness (Wilson et al. 
2014). Indeed, individuals who are more prone to boredom 
are also more likely to feel lonely (Skues et al. 2016). More 
research is needed to clarify the role of non-social apprais-
als of isolation, as well as the discriminability of loneliness 
from other phenomena such as a idleness.

Cognitive Reappraisal and Time Spent Alone

Fortunately, cognitive theories of emotion suggest that with 
practice, we can alter our negative appraisals of life events 
(Cacioppo and Patrick 2008). An emotional regulation strat-
egy known as cognitive reappraisal, which involves reinter-
preting the meaning of a situation, can help us generate more 
adaptive emotional responses to distressing situations (Troy 
et al. 2010). The benefits of cognitive reappraisal have been 
documented extensively in the context of arousal. Previous 
research has found that reappraising physiological arousal 
(i.e., increased heart rate, blood pressure, and respiration) 
helps improve academic performance. In one study, par-
ticipants who read a short passage that described arousal 
as beneficial to performance scored significantly higher 
than a control group on the Graduate Record Examination 
(GRE) (Jamieson et al. 2010). Individuals who more posi-
tively reappraised their arousal also experienced lower stress 
during the exam than those who negatively appraised their 
arousal (Jamieson et al. 2010).

These findings raise the question of whether cogni-
tive reappraisal might be useful in other contexts, such as 
changing our relationship with our time alone. As cognitive 
reappraisal has found to be most useful when a situation 
cannot be changed or acted upon, it may be an especially 
viable tool for addressing isolation that cannot be remedied 
by immediate resumption of social contact (Gross and John 
2003). There is reason to believe that addressing maladap-
tive beliefs through cognitive reappraisal would enable 
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individuals to experience their time alone more positively, 
and ultimately, reap the benefits of solitude and avoid the 
pains of loneliness. Although the link between maladaptive 
social cognition and loneliness has been established, no 
study to date has determined whether our subjective experi-
ence of time alone can be changed.

The Current Study

The current study investigates whether a brief cognitive 
reappraisal manipulation enables individuals to experience 
a subsequent period of time alone more positively (i.e., reap-
praise their time alone as solitude rather than loneliness). 
Further, we sought to determine whether different types of 
reappraisal manipulations might have differential effects on 
the experience of time alone. To this end, we conducted 
a randomized controlled experiment with a control condi-
tion, and two different experimental conditions. The first 
experimental condition sought to induce a reappraisal of 
time alone by framing it as a positive state of solitude. In 
this condition, participants read a short passage about the 
benefits of solitude (Solitude Benefits condition). The sec-
ond experimental condition sought to induce a reappraisal 
of being alone by correcting the perception of loneliness as 
uncommon or pejorative. In this condition, participants read 
a short passage about the high prevalence of loneliness in 
the population (Loneliness De-Biasing condition). We also 
took into account the possible role of other variables theo-
retically relevant to appraisals of time alone: trait loneliness, 
compulsive social media use, and trait reappraisal. We now 
address each specific aim in turn.

Aim 1: Can a Reappraisal Enable a more Positive Experience 
of Time Alone?

In Jamieson et al.’s (2010) study, participants who reframed 
physiological arousal as positive experienced significantly 
less stress during a subsequent exam. It is possible, then, that 
reframing time alone as positive will increase positive mood 
after a brief period of time alone. Therefore, we expected 
participants in the Solitude Benefits condition to report an 
increase in positive mood after sitting alone relative to the 
control condition (Hypothesis I). Given the potential for the 
Loneliness De-Biasing condition to prime participants to 
feel lonely (due to its references to loneliness in the popula-
tion as a whole), we did not think it would induce an increase 
in positive mood. However, we did expect participants in the 
Loneliness De-Biasing condition to experience a decrease in 
negative mood, as it would attenuate self-stigma thought to 
be generative of loneliness. Thus, we expected individuals 
in both reappraisal conditions to experience a reduction in 

negative mood relative to participants in the Control condi-
tion (Hypothesis II).

Aim 2: Is the Effect of Reappraisal Moderated by Trait 
Loneliness, Compulsive Social Media Use, or Trait 
Reappraisal?

As trait loneliness, compulsive social media use, and trait 
reappraisal are theoretically relevant to the cognitive factors 
involved in time spent alone, there is reason to believe they 
might influence individuals’ success in reappraising time 
alone. We hypothesized that all three of these factors would 
moderate the effects of the reappraisal manipulations in the 
following ways.

First, we predicted that for individuals higher in trait lone-
liness, the previously hypothesized effect of the Solitude 
Benefits condition on positive mood would be attenuated, as 
would the effect of both reappraisal manipulations on nega-
tive mood (Hypothesis III). We predicted this moderating 
effect because lonelier individuals may have a more diffi-
cult time reappraising time alone, as they are more accus-
tomed to appraising it negatively. Second, we predicted 
that greater compulsive social media use would similarly 
attenuate the hypothesized effects of the reappraisal manip-
ulations (Hypothesis IV). We predicted this effect because 
heavy social media users may more often encounter mate-
rial generative of maladaptive social cognition (i.e., distress-
ing upward social comparisons), or may more often turn to 
social media to distract themselves from the distress of time 
alone. Thus, they may have a harder time enjoying a 10-min 
period of time alone. Third, we predicted that greater trait 
reappraisal would augment the hypothesized effects of our 
reappraisal manipulations (Hypothesis V). We predicted this 
effect because individuals who more routinely utilize cogni-
tive reappraisal in their everyday lives may find it easier to 
apply such skills to time alone.

Exploratory Aim 3: How are Loneliness, Age, Cognitive 
Styles, and Different Types of Social Media Use Related 
to One Another?

As an exploratory aim, we were interested in examining how 
our outcome and moderator variables relate to one another 
in our sample. Given the literature implicating other aspects 
of social media use in the risk for loneliness in younger 
age groups, we also included other aspects of social media 
use potentially relevant to loneliness (i.e., engagement in 
upward social comparison on social media, active versus 
passive social media use) as well as participant age. As this 
research aim was exploratory, we did not develop any a priori 
hypotheses.
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Method

Participants

All recruitment materials, stimuli, R code, and the de-iden-
tified dataset can be found at the Open Science Framework 
(OSF) web page for this study at osf.io/wsv3y/. All pro-
cedures received institutional approval from the Harvard 
University Committee on the Use of Human Subjects. Col-
lege students and community members were recruited via 
the Harvard University Psychology Department’s research 
recruitment website during the fall semester of 2019. The 
website advertised the study under the title “Emotions, 
Social Media, and You” and did not reference loneliness 
in the study description. Study advertisement materials can 
be found in supplementary materials S1. To be eligible for 
the 30-min laboratory study, participants had to be fluent in 
English and 18 years of age or older. Participants received 
either $5 USD in cash or 0.5 psychology study pool credits 
for their time.

A total of 243 participants completed the study. Prior to 
examining data, 23 participants were excluded from analy-
ses due to non-compliance with study procedures1 (n = 15), 
falling asleep during the waiting period (n = 4), or missing 
data/invalid responding (n = 4). The final sample used for 
analyses included 220 participants who had been randomly 
assigned into either the Solitude Benefits condition (n = 74), 
Loneliness De-Biasing condition (n = 72), or Control condi-
tion (n = 74).

Measures

Outcome Measures

Positive and  Negative Affect Schedule  The Positive and 
Negative Affect Schedule (PANAS) (Watson et  al. 1988) 
is a widely validated tool for measuring state mood. The 
PANAS comprises a positive affect subscale (PANAS-P) 
and a negative affect subscale (PANAS-N). Each subscale 
contains ten affectively valenced descriptors (e.g. inspired, 
jittery, enthusiastic, distressed). Participants rated the 
degree to which they felt each emotional state in the present 
moment on a 5-point Likert scale (1 = not at all, 5 = very 
much) at two different time points: before (Time 1) and 
after (Time 2) the manipulation. In our sample, both sub-
scales displayed very good internal consistency [PANAS-P: 

α = 0.89 (Time 1), α = 0.91 (Time 2); PANAS-N: α = 0.87 
(Time 1), α = 0.89 (Time 2)].

Moderators

UCLA Loneliness Scale—Revised, 3rd Edition  The UCLA 
Loneliness Scale, 3rd edition (Russell 1996) is a widely 
used measure of perceived social isolation. Participants 
indicated the extent to which they have experienced vari-
ous aspects of loneliness (e.g. I feel isolated from others) on 
a 4-point Likert scale (1 = never; 4 = often). The scale has 
demonstrated convergent validity in its robust associations 
with other measures of loneliness (Russell 1996). We used a 
shortened 8-item version of the scale which has similar psy-
chometric properties to the original 20-item version (Rus-
sell 1996). The scale showed adequate internal consistency 
in our sample (α = 0.74).

Compulsive Social Media Use Scale  The Compulsive Inter-
net Use Scale (Meerkerk et al. 2009) assesses the severity of 
compulsive internet use and the degree to which internet use 
interferes with everyday functioning. We modified this scale 
to ask about behaviors specific to “social media” use rather 
than internet use more generally (e.g. How often have you 
unsuccessfully tried to spend less time on social media?). 
We also shortened the scale from fourteen to eight items, 
removing redundant items for brevity. Items are scored on 
a 6-point Likert scale (1 = never, 6 = very often), with larger 
aggregate scores indicating greater compulsive social media 
use tendencies. The Compulsive Social Media Use Scale 
displayed acceptable internal consistency in our sample 
(α = 0.79). See supplementary materials S2 for our modified 
version of the scale.

Emotion Regulation Questionnaire—Reappraisal Sub-
scale  The Emotion Regulation Questionnaire (ERQ) (Gross 
and John 2003) measures how often individuals use two emo-
tion regulation techniques (i.e., cognitive reappraisal and 
expressive suppression) in their everyday lives. Because our 
study examines cognitive reappraisal, we administered only 
the reappraisal subscale. Participants rated their responses 
to six items (e.g. I control my emotions by changing the 
way I think about the situation I’m in) on a 7-point Likert 
scale (1 = strongly disagree, 7 = strongly agree). Higher total 
scores indicate greater trait cognitive reappraisal. The ERQ-
Reappraisal subscale showed adequate internal consistency 
in our sample (α = .73).

Other Measures

Social Media Usage Questionnaire  We developed this brief 
questionnaire for the purpose of this experiment (see sup-
plementary materials S2). Participants were asked a series 

1  Non-compliance with study procedures includes calling the experi-
menter during the waiting period (n = 8), browsing the internet on the 
laboratory computer (n = 6), and using a smartwatch during the study 
(n = 1).
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of questions about their daily social media use. First, par-
ticipants reported the average number of hours they spend 
on social media each day. Then, participants were asked to 
estimate what portion of the stated time is used for post-
ing, scrolling, commenting, and messaging others directly. 
Responses were divided into two categories: passive social 
media use (i.e., total time spent scrolling) and active social 
media use (i.e., sum of time spent posting, commenting, and 
direct messaging), enabling a fine-grained estimate of par-
ticipants’ engagement in passive vs. active social media use.

Social Comparison Scale  The Social Comparison Scale 
(Allan and Gilbert 1995) assesses how individuals perceive 
themselves in relation to others. We modified the instruc-
tions and asked participants to indicate their self-percep-
tions when using social media (as opposed to general self-
perceptions). The scale consists of eleven pairs of opposing 
constructs (e.g. inferior vs. superior, insider vs. outsider). 
Participants were asked to rate themselves on a continuum 
between pairs of constructs on a scale from 1 (highest rating 
on first extreme of construct) to 10 (highest rating on second 
extreme of construct). Items were reverse-scored such that 
higher scores indicated greater upward social comparison. 
The Social Comparison Scale showed good internal consist-
ency in our sample (α = .89).

Waiting Period Activities Questionnaire  We asked a series 
of questions about participants’ thoughts and feelings dur-
ing the waiting period, most of which were designed to 
answer questions outside the scope of this article. However, 
one question (i.e., My beliefs about time alone were chal-
lenged) rated on a 7-point Likert scale (1 = strongly disa-
gree, 7 = strongly agree) served as a manipulation check for 
the reappraisal conditions.

Demographics Questionnaire  This questionnaire asked 
participants to report their age, gender, sexual orientation, 
ethnicity, and highest level of education.

Materials

Participants were randomly assigned to read one of three 
informative passages. For consistency, passages were stand-
ardized in length (between 195 and 205 words) and content 
(i.e., contained both statistical data and research-backed evi-
dence). All passages can be found in supplementary materi-
als S3.

The Solitude Benefits passage framed time alone as a 
positive experience with a variety of potential benefits; 
i.e.,  boosts in emotion regulation, enhanced creativity, 
and improved mental well-being. The Loneliness De-
Biasing passage framed loneliness as a natural part of the 
human experience and challenged the erroneous belief 

that loneliness is rare or disgraceful. The Control passage 
described the Harvard University research recruitment web-
site and was unrelated to loneliness (the words “loneliness” 
and “solitude” were not mentioned).

Procedure

Upon arrival at the laboratory site, participants were greeted 
by the experimenter.2 Participants were asked to leave all 
personal belongings and electronic devices (e.g. cellphones, 
smartwatches, laptops, Fitbits) in a separate room. Once in 
the testing room, participants received, read, and signed an 
institutionally approved consent form with detailed infor-
mation about the study and the specific activities involved.

After providing informed consent, participants completed 
a battery of baseline measures on an online Qualtrics sur-
vey administered from a laboratory computer. The measures 
administered were the PANAS, Compulsive Social Media 
Use Scale, Social Media Usage Questionnaire, Social Com-
parison Scale, ERQ-Reappraisal Subscale, and UCLA Lone-
liness Scale-Shortened Form.

Next, participants were randomly assigned to read one 
of three written passages (Solitude Benefits, Loneliness 
De-Biasing, or Control). Then, the survey informed partici-
pants of a 10-min sitting alone task, described as a “waiting 
period” in order to mask the true purpose of the study. The 
Qualtrics survey automatically began a 10-min timer and 
advanced to the next page after the 10 min had elapsed. 
Following the waiting period, participants were prompted 
to fill out the PANAS for a second time, as well as the Wait-
ing Period Activities questionnaire and the demographics 
questionnaire.

Finally, the experimenter fully debriefed participants 
about the purpose of the experiment and provided par-
ticipants with a debriefing form to take home. Participants 
received compensation and were released.

Planned Analyses

Our final sample size (N = 220) provided sufficient power 
(1 – β error probability = .998) to detect a small effect size 
(ηp

2 = .01) in our analyses of variance. First, we planned 
to examine sample characteristics and conduct condition-
wise group comparisons on relevant variables to determine 
the success of the randomization to condition. As a pre-
liminary analysis, we planned to conduct a series of paired 
sample t-tests to determine whether positive and negative 
mood changed significantly from Time 1 and Time 2 (pre- 
and post-manipulation) in each condition. In line with our 

2  Four experimenters (the first author and three undergraduate 
research assistants) ran participants for this study.
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exploratory Aim 3, we conducted a series of bivariate cor-
relations (Pearson’s r) to assess the zero-order associations 
between our proposed moderator variables, participant age, 
and other indices of social media use (tendency toward 
upward social comparison on social media, passive and 
active social media use).

To test Hypotheses I and II, we first subtracted each partic-
ipant’s positive mood (PANAS-P score) and negative mood 
(PANAS-N score) at Time 1 from their positive and negative 
mood at Time 2, yielding change scores for each participant 
for both positive and negative mood. We then conducted a 
series of ANOVAs to determine whether changes in positive 
and negative mood differed significantly across conditions. 
In the case of significant differences in either set of analyses, 
we planned to conduct Tukey’s post-hoc tests to determine 
the direction and magnitude of the differences. As a manipu-
lation check, we also ran an ANOVA to examine whether 
condition significantly impacted the degree to which partici-
pants’ beliefs about their time alone were challenged.

To test Hypotheses III, IV, and V, we conducted six multi-
ple regressions to assess whether trait loneliness, compulsive 
social media use, and trait reappraisal moderate the relation-
ships between condition and changes in either positive or 
negative mood. For each regression, we included condition 
as a dummy-coded independent variable (Control = 0, Lone-
liness De-Biasing = 1, Solitude Benefits = 2), the proposed 
moderator as a continuous independent variable, and the 
cross-product of condition and the proposed moderator as 
an independent variable. If any of the cross-product terms 
were statistically significant, we planned to conduct a simple 
slopes analysis to interpret the effect of condition on changes 
in mood at varying levels of the moderator. See supplemen-
tary materials S4 for all R code used in our analyses and 
supplementary materials S5 for the de-identified dataset.

Finally, we used mean imputation for single instances of 
missing responses.

Results

Sample Characteristics

The mean age of participants was 25.93  years old 
(SD = 11.6 years, range: 18–73). Gender in our sample was 
65.0% female (n = 143), 34.1% male (n = 75), and 0.9% gen-
der non-binary (n = 2). Participants identified their ethnic-
ity as either White (45.9%; n = 101), Latino (9.5%; n = 21), 
Asian (29.1%; n = 64), Black (8.2%; n = 18), or other (7.3%; 
n = 16). All participants had at least a high school diploma, 
and a considerable proportion of participants had either 
completed some college (n = 96, 43.6%) or attained a bach-
elor’s degree (n = 49, 22.3%).

Table 1 displays sample characteristics and outcome vari-
ables by condition. Gender, ethnicity, sexual orientation, 
and level of education did not differ significantly across 
conditions. However, age did differ significantly by condi-
tion (F(2, 217) = 3.27, p = .04). Participants in the Solitude 
Benefits condition were slightly older than participants in 
the Control condition according to a Tukey post-hoc test 
(MDifference = 4.51, p < .05). Therefore, we controlled for age 
by including it as a covariate in all of our analyses of vari-
ance and multiple regressions.

Manipulation Check

Condition significantly affected the degree to which the 
manipulation challenged participants’ beliefs about their 
time alone (F(2, 217) = 3.46, p = .03). A post-hoc analysis 
with the Tukey adjustment showed that the Solitude Benefits 
passage more strongly challenged participants’ beliefs about 
time alone than did the Control passage (MDifference = 0.43, 
p = .03). However, there were no significant differences 
between the Loneliness De-Biasing condition and either the 
Control condition (MDifference = 0.15; p = .62) or the Solitude 
Benefits condition (MDifference = − 0.28; p = .23).

Preliminary Analyses

Across conditions, participants experienced significant 
reductions in both positive mood (Solitude Benefits, 
t(74) = 3.62, p < .001; Loneliness De-Biasing, t(72) = 6.68, 
p < .001; Control, t(73) = 6.98, p < .001) and negative mood 
(Solitude Benefits, t(74) = 4.19, p < .001; Loneliness De-
Biasing, t(72) = 2.35, p = .02; Control, t(74) = 5.46, p < .001) 
after sitting alone for 10 min.

Bivariate Correlations

Table 2 displays a matrix of bivariate correlations between 
proposed moderator variables, other aspects of social media 
use, and participant age. Participant age was negatively 
correlated with compulsive social media use and upward 
social comparison on social media. However, age was not 
significantly correlated with either loneliness or daily time 
spent on social media. Trait loneliness showed a moderate 
positive correlation with compulsive social media use and 
upward social comparison on social media. Trait loneliness 
was negatively associated with trait reappraisal. Trait loneli-
ness was not significantly correlated with either total, active, 
or passive social media use. Finally, trait reappraisal was 
negatively correlated with compulsive social media use and 
upward social comparison on social media.
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Main Analyses

Prior to analysis, we assessed homogeneity of variance in 
changes in positive and negative mood across conditions. 
According to Levene’s test, neither changes in positive mood 
(F(2, 217) = .15, p = .86) nor changes in negative mood (F(2, 
217) = .05, p = .95) violated the homogeneity of variance 
assumption.

Hypothesis I: Effect of Manipulation on Changes in Positive 
Mood3

We found a small but significant effect of condition on changes 
in positive mood (F(2, 216) = 3.87, p = .02, ηp

2 = .03). A 

Table 1   Demographic and 
baseline characteristics by 
condition

There was a significant difference in age across conditions; F(2, 217) = 3.27, p < .05
a PANAS-P   PANAS Positive Affect Subscale, b PANAS-N PANAS Negative Affect Subscale

Variable Control (n = 74) Loneliness de-biasing
(n = 72)

Solitude benefits
(n = 74)

Age (M, SD) 24.26 (9.06) 24.97 (9.49) 28.77 (15.01)
Gender (n, %)
 Female 50 (67.6%) 53 (73.6%) 40 (54.1%)
 Male 23 (31.1%) 18 (25.0%) 34 (45.9%)
 Non-binary 1 (1.4%) 1 (1.4%) 0 (0.0%)

Ethnicity (n, %)
 White 26 (35.1%) 36 (50.0%) 39 (52.7%)
 Hispanic 9 (12.2%) 8 (11.1%) 4 (5.4%)
 Asian 22 (29.7%) 25 (34.7%) 17 (23.0%)
 Black 9 (12.2%) 1 (1.4%) 8 (10.8%)
 Other 8 (10.8%) 2 (2.8%) 6 (8.1%)

Education level (n, %)
 High school 22 (29.7%) 13 (18.1%) 14 (18.9%)
 Some college 27 (36.5%) 31 (43.1%) 37 (50.0%)
 Associate’s 1 (1.4%) 2 (2.8%) 2 (2.7%)
 Bachelor’s 17 (23.0%) 18 (25.0%) 15 (20.3%)
 Master’s 6 (8.1%) 8 (11.1%) 3 (4.1%)
 Professional 1 (1.4%) 0 (0.0%) 3 (4.1%)

Baseline (M, SD)
 Daily SMU 2.34 (1.63) 2.14 (1.34) 2.29 (1.84)
 Compulsive SMU 21.88 (5.42) 22.35 (6.13) 21.69 (5.46)
 Social comparison 63.07 (15.30) 63.69 (15.87) 62.91 (15.51)
 Trait reappraisal 21.99 (3.65) 21.82 (3.40) 20.92 (4.28)
 Trait loneliness 18.23 (4.88) 17.43 (4.33) 18.59 (5.32)

State mood (M, SD)
 Time 1
  PANAS-Pa 27.04 (7.77) 24.82 (6.90) 26.54 (7.31)
  PANAS-Nb 14.81 (6.08) 14.06 (4.67) 14.92 (5.67)

 Time 2
  PANAS-P 23.15 (9.23) 21.65 (6.44) 24.82 (8.09)
  PANAS-N 13.26 (5.11) 13.38 (5.10) 13.65 (5.73)

 Mood change
  PANAS-PT2–T1 − 3.89 (5.21) − 3.17 (4.43) − 1.72 (4.87)
  PANAS-NT2–T1 − 1.55 (2.97) − 0.68 (3.62) − 1.27 (3.29)

3  At the suggestion of an anonymous reviewer of a previous version 
of this manuscript, we assessed the effect of condition on positive and 
negative mood at Time 2 (post‑manipulation) in two separate ANO-
VAs. The results of these analyses can be found in Supplementary 
Materials S6 online at https​://osf.io/wsv3y​/.

https://osf.io/wsv3y/
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post-hoc analysis with the Tukey adjustment revealed that 
positive mood decreased significantly less in the Solitude Ben-
efits condition than in the Control condition (MDifference = 2.17, 
p = .02). Changes in positive mood did not significantly differ 
between the Loneliness De-Biasing condition and either the 
Solitude Benefits condition (MDifference = 1.45, p = .17) or the 
Control condition (MDifference = − 0.72, p = .64). See Fig. 1 for 
a graph of changes in positive mood by condition.

Hypothesis II: Effect of Manipulation on Changes 
in Negative Mood

We did not find a significant effect of condition on changes 
in negative mood (F(2, 216) = 1.32, p = .27). See Fig. 1 for 
a graph of changes in negative mood by condition.

Moderation Analyses

Hypothesis III: Trait Loneliness as a Moderator of Mood 
Change

The regression to detect an interaction between trait loneli-
ness and condition in predicting change in positive mood 
did not yield significant cross-products between trait lone-
liness and either the Loneliness De-Biasing condition 
(t(213) = 1.75, p = .08) or the Solitude Benefits condition 
(t(213) = 1.81, p = .07); F(6, 213) = 2.32, p = .03, R2 = .06. 
An analogous interaction detection with changes in negative 
mood as the dependent variable also did not yield signifi-
cant cross-products between trait loneliness and either the 
Loneliness De-Biasing condition (t(213) = − .17, p = .86) or 

Table 2   Bivariate correlations 
between outcomes of interest 
(N = 220)

UCLA trait loneliness, CSMU compulsive social media use, USC upward social comparison (social com-
parison scale-reverse scored), ERQ trait reappraisal, SMU-Total  total daily social media use, SMU-Passive   
daily passive social media use, SMU-Active daily active social media use
***p < .001, **p < .01, *p < .05

Age UCLA CSMU USC ERQ SMU total SMU passive

UCLA − .06 –
CSMU − .32*** .31*** –
USC − .18** .38*** .06 –
ERQ .03 − .18** − .22*** − .17* –
SMU-total − .02 .06 .33*** − .16* − .15* –
SMU-passive − .10 .05 .19** − .05 − .17* .59*** –
SMU-active .02 .02 .24*** − .18** − .01 .60*** − .01

Fig. 1   Changes in positive and negative mood from time 1 to time 2 by condition
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the Solitude Benefits condition (t(213) = .27, p = .79); F(6, 
213) = 1.33, p = .24, R2 = .04.

Hypothesis IV: Compulsive Social Media Use as a Moderator 
of Mood Change

The regression to detect an interaction between compulsive 
social media use on and condition on change in positive 
mood did not yield significant cross-products between com-
pulsive social media use and either the Loneliness De-Bias-
ing condition (t(213) = .27, p = .79) or the Solitude Benefits 
condition (t(213) = 1.20, p = .23); F(6, 213) = 2.24, p = .04, 
R2 = .06. An analogous interaction detection with changes 
in negative mood as the dependent variable also did not 
yield significant cross-products between compulsive social 
media use and either the Loneliness De-Biasing condition 
(t(213) = 1.30, p = .20) or the Solitude Benefits condition 
(t(213) = − .12, p = .91); F(6, 213) = 1.38, p = .22, R2 = .04.

Hypothesis V: Trait Reappraisal as a Moderator of Mood 
Change

The regression to detect an interaction between trait reap-
praisal and condition on change in positive mood yielded 
significant cross-products between trait reappraisal and the 
Loneliness De-Biasing condition (t(213) = − 2.2, p = .03), 
but not between trait reappraisal and the Solitude Benefits 

condition (t(213) = 0.01, p = .99); F(6, 213) = 2.75, p = .01, 
R2 = .04.

To examine this interaction further, we conducted a 
simple slopes analysis to determine the effect of condition 
on change in positive mood at one SD above and below the 
mean level of trait reappraisal (see Fig. 2). For individu-
als high in trait reappraisal, there was no significant effect 
of the Loneliness De-Biasing manipulation on change in 
positive mood (t(141) = − 0.99, p = .32, b = 1.13). How-
ever, for those low in trait reappraisal, the Loneliness De-
Biasing manipulation did effect a significantly smaller dec-
rement in positive mood relative to the Control condition 
(t(141) = 2.19, p = .03, b = 1.12).

An analogous interaction detection including changes in 
negative mood as a dependent variable did not yield signifi-
cant cross-products between trait reappraisal and either the 
Loneliness De-Biasing condition (t(213) = − 1.16, p = .25) 
or the Solitude Benefits condition (t(213) = .11, p = .91); 
F(6, 213) = .98, p = .44, R2 = .03.

Discussion

This study is the first to examine whether the benefits of 
cognitive reappraisal may apply to time spent alone. We now 
discuss each set of analyses in turn and examine how our 
findings reflect on our hypotheses.

Fig. 2   Conditional effects of the Loneliness De-Biasing condition on positive mood change at high (+ 1 SD) and low (− 1 SD) levels of trait 
reappraisal
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Preliminary Analyses

Across conditions, participants’ positive and negative mood 
significantly decreased after sitting alone for 10 min. This 
is consistent with previous research showing that spend-
ing time alone can reduce affective intensity (Nguyen et al. 
2018). Although time alone may not necessarily increase 
positive mood, it may decrease the magnitude of arousal for 
both positive and negative affect, thereby promoting emo-
tional regulation (Nguyen et al. 2018).

Bivariate Correlations

Our bivariate correlations illuminate potentially impor-
tant distinctions in how loneliness, cognitive styles, and 
social media relate to one another. Our findings suggest that 
younger people use social media more compulsively and 
engage more in upward social comparison on these plat-
forms than older people do. As most young adults have been 
exposed to digital technology since childhood, they may 
have developed a habitual use of social media earlier in life 
(Twenge et al. 2019). In addition, younger individuals may 
have a greater investment in online social standing and thus 
display more compulsive behaviors when using social media 
than their older counterparts. Our findings also suggest that 
social media use may have its most pernicious effects on 
loneliness by virtue of the opportunities for upward social 
comparisons that it affords. These results align with previ-
ous research indicating that particular behaviors on social 
media, rather than the total amount of time spent on social 
media, places us at greater risk for loneliness (Verduyn et al. 
2017; Yang 2016).

Surprisingly, loneliness was not significantly correlated 
with passive social media use, diverging from previous find-
ings that passive social media use predicts greater loneliness 
(Aalbers et al. 2019; Verduyn et al. 2015). This discrepancy 
may arise from the way in which we measured passive social 
media use (via self-report). Indeed, self-reports may be sub-
ject to recall biases, and individuals may engage in passive 
social media use habitually or without real awareness (Aal-
bers et al. 2019). By contrast, Aalbers et al. (2019) collected 
data across 2 weeks through an experience sampling proto-
col and thus obtained a more ecologically valid measure of 
passive social media use.

Finally, we found that trait reappraisal was negatively 
associated with loneliness, compulsive social media use, 
and upward social comparison. These findings align with 
research showing that greater use of cognitive reappraisal 
can serve as a protective factor against negative emotion in 

the face of stress (Troy et al. 2010). Our exploratory analyses 
were cross-sectional, and cannot confirm causality. How-
ever, they do provide specific distinctions regarding points 
of intersection among loneliness, cognitive styles, and social 
media use. These distinctions may prove to be fruitful ave-
nues for further research.

Hypothesis I: Effect of Manipulation on Changes 
in Positive Mood

Contrary to our predictions, participants who read about 
the benefits of solitude did not experience an increase in 
positive mood after sitting alone for 10 min. However, these 
participants did experience a smaller reduction in positive 
mood after sitting alone than did participants in the Control 
condition. In other words, reframing time alone as solitude 
boosted resilience to decrements in positive mood other-
wise associated with time alone, providing partial support 
for Hypothesis I.

Importantly, our manipulation showed an effect on the 
cognitive process proposed to be operative in our experi-
ment: reappraisal. Individuals who read about the benefits 
of solitude reported that their beliefs about time alone were 
challenged more than did those who read a control passage. 
The fact that reading two brief paragraphs about the poten-
tial benefits of solitude significantly challenged beliefs about 
time alone supports our initial assumption that people, on 
average, do not view time alone as positive. By contrast, 
reading about the high prevalence of loneliness neither sig-
nificantly challenged individuals’ beliefs about their time 
alone nor induced a reappraisal of time alone.

It is surprising that such a brief manipulation (i.e., a short 
reading task) was sufficient to change how individuals expe-
rience their time alone. The size of our effect, albeit small, 
echoes previous findings demonstrating the success of brief 
cognitive reappraisal manipulations in regard to physiolog-
ical arousal (Jamieson et al. 2010). Taken together, these 
findings support the idea that our appraisals of life situations 
are flexible, rather than fixed, and promote reappraisal as a 
powerful mechanism for emotional regulation (Troy et al. 
2010).

Hypothesis II: Effect of Manipulation on Changes 
in Negative Mood

Neither manipulation showed an effect on changes in 
negative affect relative to the control condition. Thus, our 
Hypothesis II was not supported. There are several possible 
reasons for why the Loneliness De-Biasing passage did not 
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alleviate negative mood. First, there may have been a floor 
effect in baseline levels of negative mood, which would have 
prevented significant decreases in negative mood in response 
to the manipulation.4 Perhaps more likely, the Loneliness 
De-Biasing passage may not have enabled a reappraisal as 
intended; this is supported by the finding that this passage 
did not challenge individuals’ beliefs about their time alone 
any more than did a control passage.

It is a strength of the current study that we included two 
experimental conditions (Solitude Benefits and Loneliness 
De-Biasing) in order to determine what type of manipulation 
more effectively enables a reappraisal. Taken together, our 
results suggest that to help people reap the benefits of soli-
tude, it may be more useful to reframe time alone as posi-
tive (i.e., solitude) rather than directly address the stigma 
associated with loneliness.

Hypotheses III and IV: Trait Loneliness 
and Compulsive Social Media Use as Moderators 
of Mood Change

The effect of the manipulation on changes in mood was not 
moderated by either trait loneliness or compulsive social 
media use. Thus, our Hypotheses III and IV were not sup-
ported. However, these findings are encouraging, as they 
suggest that anyone—regardless of loneliness levels or 
social-media related behaviors—may benefit from chang-
ing how they think about their time alone.

Hypothesis V: Trait Reappraisal as a Moderator 
of Mood Change

Trait reappraisal significantly moderated the relationship 
between condition and changes in positive mood, but not in 
the direction we had initially predicted. We found that within 
the Loneliness De-Biasing condition, individuals low in trait 
reappraisal experienced smaller reductions in positive mood 
than did those high in trait reappraisal. In other words, read-
ing about the high prevalence of loneliness buffered against 
a dramatic drop in positive mood, but only for individuals 
who do not routinely use cognitive reappraisal to regulate 
their emotions.

Previous research suggests that greater trait reappraisal 
predicts reduced affective reactivity to stressful events 
(Gross and John 2003). Surprisingly, our study showed that 
lower, rather than higher, levels of trait reappraisal predicted 
decreased emotional reactivity (i.e., a less dramatic drop 
in positive mood) after a reappraisal manipulation. There 
are a few possible explanations for these results. First, per-
haps individuals who do not use reappraisal often are more 
impacted by reading information that contradicts their 
beliefs and, consequently, have a greater emotional response 
to that information. Second, individuals who routinely use 
reappraisal may have been more likely to already view lone-
liness as common. Nonetheless, our findings are encour-
aging—they suggest that individuals who do not regularly 
use reappraisal, rather than being placed at a disadvantage 
for reappraisal-based interventions, would indeed reap the 
greatest benefits.

Limitations

Our study is not without limitations. First and foremost, 
none of our hypotheses was fully supported. Nevertheless, 
this study makes an important contribution in how we might 
conceptualize the reframing of our time alone. Rather than 
aiming to increase positive affect, perhaps we should focus 
on conserving it.

Second, participants were not given the choice to sit alone 
but were instead instructed to do so. Previous research has 
considered the role of personal choice in our appraisals of 
our time alone. While solitude typically implies the delib-
erate choice to be alone, loneliness (frequently described 
as ‘unwilling solitude’) occurs when we feel alone against 
our wishes (Long and Averill 2003; Nguyen et al. 2018). 
Instructing individuals to sit alone may have negatively 
impacted their mood, and the effect of the manipulation 
may have differed for those who wanted to be alone versus 
those who did not. However, there is some ecological valid-
ity to our methodology, as we all experience times where 
we must be alone even if we do not want to be (Nance and 
Mays 2013). In addition, the Solitude Benefits passage may 
have produced a demand effect by prompting participants 
to report more positive experience of time alone; the fact 
that the purpose of our experiment was masked increases 
our confidence that such demand effects were minimized.

A third limitation is that the PANAS may not have ade-
quately captured emotions of interest. Research to date has 
observed that solitude differentially affects high-arousal 
and low-arousal mood; solitude is linked to decreased high-
arousal positive affect but increased low-arousal positive 
affect (Pauly et al. 2017). Since the PANAS contains pre-
dominantly high-arousal emotions, total scores may not have 
been sensitive to changes in low-arousal emotions (Kuppens 

4  The distribution of baseline levels of negative mood exhibited a 
strong right skew, suggesting a floor effect. We conducted post-hoc 
exploratory analyses to examine a subsample of participants in the 
highest quartile of baseline negative mood. In this subsample, nega-
tive mood significantly decreased across conditions, as determined 
through a series of independent samples t-tests. Negative mood 
decreased more in this subsample (MDifference = 3.54) than it did in the 
full sample (MDifference = 1.17). However, the reappraisal conditions 
did not effect a larger decrease in negative mood than did the con-
trol condition, according to an exploratory ANOVA. It is important to 
note that our power was significantly attenuated in this analysis.
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et al. 2013). Future studies examining the effects of solitude 
on our affective state may seek to (1) measure low-arousal 
positive mood states (e.g. calmness, thoughtfulness) that are 
more theoretically relevant to solitude and (2) assess changes 
in high- and low-arousal mood separately.

Finally, it is unknown whether reductions in positive 
mood while sitting alone for a brief period were caused by 
processes commensurate with those of chronic loneliness. 
For example, participants may have simply experienced 
boredom while sitting alone for only 10 min (Hsee et al. 
2010), as opposed to the sadness, despair, and other emo-
tional pains associated with long-term periods of isolation. 
That said, even brief and involuntary moments of time alone 
may be relevant to the study of loneliness. Previous studies 
have shown that both momentary and stable feelings of lone-
liness produce increased cortisol levels (Doane and Adam 
2010). Further, experience sampling method (ESM) studies 
have shown that momentary feelings of loneliness predict 
future loneliness (Mote et al. 2020). Thus, our appraisals 
of brief moments of time alone, such as those examined in 
the current study, may influence more stable and long-term 
feelings of loneliness (Troy et al. 2010).

Future Directions

This examination has sparked several questions that should 
be addressed by further research. For instance, do our results 
generalize to a sample of lonelier individuals? The manipu-
lation may have differentially impacted lonely vs. nonlonely 
individuals: those who already valued their alone time may 
not have derived as much benefit from the manipulation, 
whereas those who consistently feel lonely when alone may 
have been powerfully impacted by the idea that solitude and 
loneliness are distinct experiences. This possibility indicates 
a replication of the current study with a sample of individu-
als high in trait loneliness.

Second, do our findings generalize to older populations? 
As our sample size was skewed toward young adults, our 
results may not reflect the experiences of middle-aged and 
older individuals. Large-scale surveys have shown striking 
differences among generational cohorts in quantity of time 
spent alone; Americans aged 40 or younger spend approxi-
mately 3.5 waking hours alone daily, while those over aged 
60 or older spend over 7 waking hours alone (Livingston 
2019). Despite these differences, however, young adults 
are most affected by loneliness (Cigna 2018; Williams and 
Braun 2019). Thus, there is reason to believe that attitudes 
toward alone time—and subsequent appraisals of that time—
might evolve across the lifespan (Pauly et al. 2017). Ulti-
mately, future research should aim to represent a broader 
range of age groups.

Finally, are there any noteworthy differences between 
individuals who sat alone and unplugged (i.e., followed 
directions in our experiment) versus those who turned to 
technology (e.g., browsed the internet on the laboratory 
computer) while sitting alone? As individuals who did not 
comply with experimental instructions were excluded from 
our analyses, our sample may have been somewhat self-
selecting. In addition, these individuals who struggled to sit 
alone might have benefited most from our cognitive inter-
vention. Examining meta-data such as these, or conducting 
experiments in a more naturalistic paradigm that allows for 
choice in the use of technology and other alone time activi-
ties, may allow greater insight into who benefits most from 
reappraisal training. One possibility is a longitudinal study 
that employs an ESM design to test the effect of reappraisal 
training on loneliness and time alone experiences across a 
span of age ranges. Such a methodology would yield more 
ecologically valid results than a single-session study such 
as ours.

Clinical Implications

Our study suggests that clinicians working with individu-
als suffering from loneliness may have recourse to more 
than just social skills interventions or motivating patients 
to increase social contact. As a transdiagnostic element 
of many different mental disorders, loneliness can also be 
treated with cognitive flexibility techniques such as those 
found in the Unified Protocol (UP; Barlow et al. 2011). In 
this framework, patients would identify automatic nega-
tive thoughts surrounding isolation, and challenge such 
thoughts with corrective information such as those found in 
our manipulations.

This possibility is especially encouraging given the 
current challenges that the COVID-19 pandemic poses. 
To prevent spread of the disease, governments across the 
globe have implemented stay at home orders and “social 
distancing” practices (Banerjee and Rai 2020). Due to 
reduced social interactions and physical confinement, mil-
lions of people are experiencing increased isolation (Fiorillo 
and Gorwood 2020). Understandably, researchers believe 
COVID-19 will exacerbate the global loneliness epidemic 
(Maheshwari and Bronsther 2020).

Regardless of COVID-19′s eventual course, its mental 
health consequences, including increases in loneliness, will 
persist, and may develop into longer-term health problems 
(Fiorillo and Gorwood 2020). Individuals are encouraged to 
maintain contact with friends and family members by vir-
tual means (Fiorillo and Gorwood 2020). However, limited 
opportunities for social contact call for novel approaches to 
reducing loneliness (Banerjee and Rai 2020).
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In considering a path forward, Banerjee and Rai (2020) 
propose that we must focus on transforming loneliness into 
solitude. Indeed, our study identifies cognitive reappraisal 
as a potential mechanism to do exactly that. As cognitive 
reappraisal has been most useful when a situation cannot be 
changed or acted upon, it may be an effective tool for refram-
ing time alone during COVID-19, when in-person social 
contact is no longer an option (Gross and John, 2003). We 
must focus on what we, ourselves, can do to alleviate feel-
ings of loneliness (Banerjee and Rai 2020; Jeste et al. 2020): 
reappraising time alone may be one viable strategy to do so.

Conclusion

This study is the first to examine whether challenging mala-
daptive thoughts helps us experience a brief period of time 
alone in a more positive way. Our results provide preliminary 
evidence that cognitive reappraisal interventions effectively 
challenge negative beliefs about being alone and promote resil-
ience to decrements in positive mood associated with alone 
time. Individuals who do not routinely exercise cognitive reap-
praisal in their daily lives may especially benefit from such 
an approach. However, the efficacy of cognitive reappraisal 
interventions should be determined by further replication of 
this work, especially in diverse populations, including those 
suffering from greater psychopathological severity.
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