Empirical Research Paper

Personality and Social
Psychology Bulletin

Solitude as an Approach to P
Affective Self-Regulation 7 the Societ y

and Social Psychology, Inc

Reprints and permissions:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0146167217733073
pspb.sagepub.com

Thuy-vy T. Nguyen', Richard M. Ryan'?, and Edward L. Deci'** SSAGE

Abstract

In this research, we showed that solitude generally has a deactivation effect on people’s affective experiences, decreasing
both positive and negative high-arousal affects. In Study |, we found that the deactivation effect occurred when people were
alone, but not when they were with another person. Study 2 showed that this deactivation effect did not depend on whether
or not the person was engaged in an activity such as reading when alone. In Study 3, high-arousal positive affect did not drop
in a solitude condition in which participants specifically engaged in positive thinking or when they actively chose what to think
about. Finally, in Study 4, we found that solitude could lead to relaxation and reduced stress when individuals actively chose
to be alone. This research thus shed light on solitude effects in the past literature, and on people’s experiences when alone

and the different factors that moderate these effects.
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To date, research on solitude has yielded mixed results. Some
researchers have shown that time spent in solitude tends to be
experienced as “slow” and unexciting (Larson, 1990, 1997,
Larson, Zuzanek, & Mannell, 1985). Relatedly, the perspec-
tive that solitude could be somewhat maladaptive has been
explored rather abundantly in the developmental-psychology
domain (e.g., Coplan & Bowker, 2014; Coplan et al., 2013;
Goossens et al., 2009; J. M. Wang, Rubin, Laursen, Booth-
LaForce, & Rose-Krasnor, 2013). Nonetheless, studies have
also revealed benefits for solitude on well-being. For exam-
ple, Long, Seburn, Averill, and More (2003) found more posi-
tive experiences when people used solitude for privacy,
relaxation, self-reflection, creative pursuits, and emotional
regulation. Thus, it is clear that solitude has some varied
effects on affective experiences, and the aim of the experi-
ments presented in this article was to further understand both
the valence (positive/negative affect) and activation (high/
low arousal) aspects of these effects.

Conceptualization of Solitude

Many scholars have differed in their conceptualizations of
solitude. According to Averill and Sundararajan (2014), sol-
itude does not just happen as a stand-alone experience.
Rather, solitude is often conflated with other psychological
experiences that occur along with the act of being alone,
such as social rejection, social withdrawal, social isolation,
shyness, or loneliness (Coplan & Bowker, 2014). As such,

many researchers focus on the experiences that happen
around solitude rather than directly targeting solitude as a
phenomenon in and of itself. The present research set out to
understand solitude when it is defined as a psychological
experience of being alone (Larson, 1990; Long et al., 2003),
without communications, stimuli, activities, or devices that
might facilitate virtual communications such as text mes-
saging or social media. Also, in the present studies, we sepa-
rated the experience of being alone in solitude from various
stimuli that are often present when people are alone. For
example, Long et al. (2003) suggested that solitary activities
are qualitatively distinct from one another, so activity could
be a factor to study as moderator of solitude. With this
approach, future research could go on to explore how other
kinds of stimuli such as noise (pleasant or otherwise) or
events (e.g., good news) might affect solitude experiences.
As such, in the current research, we operationalized soli-
tude as an experience of being alone without any communi-
cation with others, without any other activities, and without
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other types of active stimuli present. We then examined how
having other people present, doing activities such as reading,
or thinking particular kinds of thoughts might affect people’s
experiences of being alone. Notably however, our paradigm
differs from one introduced in recent experiments by Wilson
etal. (2014). In their studies, they specifically focused on the
effects of telling the person who was alone to think about
particular types of thoughts. From our perspective, telling
people to think about certain types of thoughts is a stimulus
that represents a possible moderator of alone experiences. In
fact, we look at this question in Study 3.

In all, we performed four experiments. The first compared
solitude (i.e., simply being alone without any stimuli or
activities) with people’s experiences in social interactions.
Then, in Experiment 2, we compared solitude with being
alone with an activity (viz., reading), and in Experiment 3 we
compared solitude with being alone with the internal stimuli
of thinking certain types of thoughts. Finally, in Experiment
4, we used a switching-replications experimental paradigm
with daily diary data to examine how daily solitude impacts
people’s affective experiences.

Effects of Being Alone

What about solitude might make it affectively unattractive
to people? Larson and colleagues conducted several experi-
ence-sampling studies that showed a significant drop in
positive affect when people were alone compared with when
they were with others (Larson, 1990, 1997; Larson &
Csikszentmihalyi, 1978; Larson, Csikszentmihalyi, &
Graef, 1982; Larson et al., 1985). Particularly, in studies by
Larson and colleagues, affect was measured with a semantic
differential scale that assumes bipolarity of affect states,
such as happy versus sad, sociable versus lonely, and alert
versus drowsy, in which the positive affects are relatively
high-arousal affects. So it appears to be the case that alone-
ness decreased people’s high-arousal positive affects. Given
that people often report liking a stimulus more when they
are aroused in its presence, which has been consistently
shown in research on romantic attraction (cf. Foster, Witcher,
Campbell, & Green, 1998), it makes sense that they would
like being alone less because it would diminish their high-
arousal positive affect.

There are, however, two limitations to the approach to
measuring affect in the Larson et al. studies. First, the scale
contrasts positive affect with negative affect and treats them
as two ends on a continuum. According to Watson, Clark,
and Tellegen (1988), positive and negative affect can fluctu-
ate independently and do not always correlate negatively
(Watson & Clark, 1997). The second limitation is that the
scale used by Larson et al. conflates the hedonic and arousal
aspects of affect by comparing high-arousal pleasant affects
(e.g., sociable, alert, strong, active, excited) with low-arousal
unpleasant affects (e.g., lonely, drowsy, weak, passive,
bored). That scale does not include low-arousal pleasant

affects (calm, relaxed) nor high-arousal unpleasant affects
(e.g., angry, anxious; Feldman Barrett & Russell, 1998).

Whereas it might be inferred from the work of Larson and
colleagues that solitude would decrease people’s high-
arousal positive affects such as excitement and sociability
and increase their low-arousal negative affects such as lone-
liness and drowsiness, previous research has failed to con-
sider solitude’s possible benefits of promoting relaxation and
peace (Long & Averill, 2003; Long, More, & Averill, 2006),
which are low-arousal positive affects. It is also interesting to
consider how solitude might affect high-arousal negative
affects, such as anger and anxiety. If solitude is calming,
might it reduce these negative affects? In the current research,
we focused on teasing apart the effects of solitude on differ-
ent types of affect that vary on both valence and arousal.

Observing the Effects of Motivation for
Solitude on Affective Outcomes

The second aim of this research was to examine whether expe-
riencing autonomy when engaging in solitude would moderate
the affective changes associated with it. Little research has
examined the role of motivation for solitude in modifying the
effects of solitude on subjective well-being. A study by Chua
and Koestner (2008) found that when the participants felt
forced into spending time alone, the amount of time alone was
associated with increased loneliness and decreased life satis-
faction, whereas those who spent time alone volitionally did
not suffer these effects. Therefore, we examined the role of
autonomy in moderating the effects of solitude on affective
experiences in Studies 3 and 4, using two different operation-
alizations. In Study 3, we examined the effects of making
choices concerning one’s solitary experiences by allowing
some participants to choose what they would like to think
about during the time they sat by themselves, whereas others
were yoked to them and assigned what the others had chosen.
When people are alone they often report having free-floating
thoughts (Larson & Csikszentmihalyi, 1978), yet when they
are explicitly told to sit alone and think, people do not gener-
ally enjoy it (Wilson et al., 2014). With the choice manipula-
tion, we wanted to investigate whether sitting alone and
thinking would yield better experiences when the participants
were encouraged to choose what to think about instead of
being instructed to think only about one specific type of
thought (e.g., positive or neutral thoughts).

In Study 4, similar to Chua and Koestner (2008), we
assessed participants’ motivations for spending time alone
(e.g., Ryan & Connell, 1989); that is, instead of examining
participants’ choice around what to do when alone, we
explored their active motivation for being alone. According
to self-determination theory (SDT), wanting to do something
for its enjoyment and/or its value is referred to as autono-
mous motivation. Many studies have shown that when indi-
viduals perceive their reasons for doing a behavior to be
more autonomous, the activities yield more optimal
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outcomes (e.g., Fernet, Austin, & Vallerand, 2012; Kins,
Beyers, Soenens, & Vansteenkiste, 2009; Ryan & Deci,
2000). Therefore, for Study 4, instead of giving the partici-
pants explicit choice around what to do in solitude, we mea-
sured their experience of autonomy for undertaking a solitude
experience and used this as the moderator of the effect of
solitude on daily affect. We predicted that a day with solitude
would yield better affective outcomes compared with a day
without solitude when participants experienced autonomy
around their solitude experience.

Study | Method
Participants

We recruited 114 undergraduates (44 males, 68 females, and
one unspecified) between ages 18 and 29 (M = 20, SD =
1.56). The sample was made up of 47% Caucasian, 31%
Asian or Pacific Islanders, 15% Black or African American,
and 7% mixed race or Other.

Procedures

Participants completed a questionnaire to report demo-
graphic information before coming into the lab. When they
arrived, they filled out a short survey to report their current
levels of affect. Participants were then randomly assigned to
one of two conditions: one condition in which they were
instructed to sit alone in a comfortable chair, away from their
electronic devices, and not engage in any activities (n = 75)
and one in which they were instructed to engage in a social
interaction with a research assistant (» = 39). In the social
interaction condition, we used the “fast friend” procedure by
Aron, Melinat, Aron, Vallone, and Bator (1997). The partici-
pant and a research assistant of the same gender were given
a list of questions to ask one another (e.g., “What are your
favorite classes this semester?” or “Where did you go for
Spring Break?””). This condition has been used in the past as
a control condition; that is, it is not designed to be a stimulat-
ing or entertaining conversation but simple serves the pur-
pose of having the participants engage in a social interaction.
After 15 min of either solitude or social interaction, a buzzer
signaled the participants to fill out an affect survey that was
kept in a folder on the desk next to them (Instructions for
each condition are included in Online Appendix B).

Materials

The Positive Affect Negative Affect Schedule (PANAS;
Watson et al., 1988) included 20 items that assessed the high-
arousal affective states (Harmon-Jones, Harmon-Jones,
Abramson, & Peterson, 2009). For high-arousal positive
affect, the items are alert, excited, determined, active, inter-
ested, strong, attentive, enthusiastic, proud, inspired. For
high-arousal negative affect, the items are ashamed, nervous,

hostile, guilty, scared, upset, distressed, afraid, irritable, jit-
tery. The participants rated how much they were experienc-
ing these affects on a 5-point Likert-type scale ranging from
1 = not at all to 5 = extremely. All pre- and postmeasures of
high-arousal positive affect (pre: a = .90, post: o = .94) and
high-arousal negative affect (pre: o = .84, post: o = .89)
showed satisfactory reliability.

Study | Results

To examine the change in high-arousal affect over time, we
conducted a 2 (within-subject change) x 2 (conditions: soli-
tude vs. social interaction) mixed ANOVA examining
whether change in high-arousal affect would depend on the
condition of solitude versus social interaction. The results
showed significant to marginal decreases on both high-
arousal positive affect, F(1, 112) = 4.15, p < .05, nf) =.04,
and high-arousal negative affect, F(1, 112) = 3.02, p = .09,
ng = .03. There were also significant change-by-condition
interaction effects on both dependent variables; high-arousal
positive affect: F(1, 112) = 4.44, p < .05, ni = .04; high-
arousal negative affect: F(1, 112) =7.29, p <.01, nf) =.06.

High-arousal positive affect significantly decreased only
for those in the solitude condition, and not in the social inter-
action condition. This was consistent with previous studies
showing that being in solitude significantly decreased high-
arousal positive affect. What has not been shown in previous
studies (Larson, 1990, 1997) is the significant decrease of
high-arousal negative affect, similarly occurring only in the
solitude and not in the social interaction condition (see Tables
1 and 2 for estimated changes within conditions). Overall,
the results indicated that whereas the participants in the
social interaction condition did not experience any change in
high-arousal affect after the 15 min of interacting with the
experimental accomplice, those in the solitude condition
experienced significant decreases in both positive and nega-
tive high-arousal affect.

Study | Discussion

Study 1 examined people’s affective experiences after 15 min
in either social interactions or solitude. Measuring affect on a
semantic differential scale ranging from positive affect to
negative affect, Larson and colleagues (Larson, 1990, 1997;
Larson & Csikszentmihalyi, 1978) consistently showed that
people felt less positive affect when alone as compared with
when with others. Here we used the PANAS, which consists
of separate items for positive and negative affect both of
which are high on arousal, finding that participants experi-
enced decreases in both positive and negative high-arousal
affect. Thus, we saw a general deactivation effect.

For the next study we revised the PANAS to include items
that measure both positive and negative affect at both high and
low levels of arousal to examine whether solitude would
decrease both high- and low-arousal positive affect. If it is true
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that solitude does indeed make people feel less positive affect
as previous research has claimed (Larson, 1990), it should
decrease both high- and low-arousal positive affect. We, how-
ever, hypothesized that solitude would decrease the high-
arousal affects, but might increase low-arousal positive affect
because, as some research has suggested, solitude could be
calming and relaxing (Long & Averill, 2003). Furthermore, we
predicted that we would replicate the effect of solitude decreas-
ing high-arousal negative affect as shown in Study 1. We also
predicted that solitude would increase low-arousal negative
affect as it has been shown to yield loneliness (Goossens et al.,
2009; Long et al., 2003) and drowsiness (Larson et al., 1982).

In Study 2, we compared the same solitude condition used
in Study 1 with a condition where solitude was paired with
an alone activity—a reading task. The purpose was to deter-
mine whether the decreases in positive and negative high-
arousal affects found for solitude in Study 1 occurred because
of the lack of any external stimuli that would provide partici-
pants something to do. If it were the lack of external stimuli
that caused the decrease in both positive and negative high-
arousal affects, we would expect the affective decreases in
the solitude condition but not in the solitude plus reading
condition. As in Study 1 we examined for a within- by
between-subject interaction. If we found within-subject
changes of high-arousal affects but no interaction, it would
mean that the effects we observed in Study 1 were not depen-
dent on the provision of an alone activity or not.

Study 2 Method
Participants

We recruited 108 undergraduate participants, with all but one
being between the ages of 18 and 23; 74 identified as female
and 31 as male; 46% as Caucasian, 33% as Asian or Pacific
Islanders, 6% as Black or African American, and 15% as
mixed race or Other.

Procedures

Participants reported their demographics and personality
traits online before coming into the lab. Data on personality
traits were not related to the present article and so were not
reported. On arrival, they completed a brief survey assessing
their current levels of affect and were then randomly assigned
to sit in solitude (n = 52) or to sit and read a text (n = 56). In
the solitude condition, participants simply sat in a comfort-
able chair for 15 min without performing any external activi-
ties, replicating the solitude condition in Study 1. In the
reading condition participants also sat alone in the same
comfortable chair, but were provided a short recreational
reading, titled “Glamorous Crossing: How Pan Am Airways
Dominated International Travel in the 1930s.” A pilot study
showed that this reading should occupy the whole 15 min
and was moderately interesting. After 15 min either being

alone or reading alone, a buzzer signaled the participants to
fill out another survey on their affect (instructions for each
condition are included in Online Appendix B).

Materials

For the purposes of Study 2 we revised the PANAS used in
Study 1 by adding items that represent different levels of
arousal. Factor analysis showed that they loaded onto two
separate factors of positive and negative affect. For the inter-
est of this article, we divided each of the factors into two
groups, a high- and a low-arousal type of affect based on the
item’s face value.

We measured high-arousal positive affect with eight items
including interested, attentive, alert, excited, enthusiastic,
happy, energized, and open (pre: a = .87, post: a = .89).
High-arousal negative affect was assessed with the four
items of anxious, angry, jittery, and afraid (pre: o = .53, post:
a = .61). Low-arousal positive affect was measured with
calm, relaxed, peaceful, at ease, and content (pre: a = .90,
post: a = .93). Finally, low-arousal negative affect was mea-
sured with sad, lonely, depressed, sluggish, bored, and sleepy
(pre: .= .72, post: a =.70). All affect items were rated on a
S-point scale from 1 = not at all to 5 = very much.

Study 2 Results

To examine the over-time change in affect, we conducted a
mixed ANOVA using positive and negative high-arousal
affects, and positive and negative low-arousal affects as
dependent measures. The results revealed significant within-
subject decreases on high-arousal positive affect, F(1, 106) =
13.13, p < .001, nf) = .11, and high-arousal negative affect,
F(1, 106) = 3.85, p = .05, 1”|12J = .04. In addition, the results
showed marginal increases in the low-arousal positive, F(1,
106) = 3.75, p = .06, nf) = .03, and low-arousal negative
affects, F(1, 106) = 3.38, p = .07, né = .03. There were no
significant overall change-by-condition interaction effects; in
other words, changes in the four types of affect did not occur
differently between the solitude and the solitude plus reading
conditions. Therefore, consistent with findings in Study 1, we
found decreases in both positive and negative high-arousal
affect after 15 min of solitude, as well as after 15 min of being
alone with a reading task. This suggested that it was not just
the lack of external stimuli that yielded deactivation, as the
alone quiet reading conditions showed the same deactivation
results as the solitude condition for both positive and negative
high-arousal affects. Furthermore, as in Study 1, solitude
increased both low-arousal positive (e.g., calmness) and low-
arousal negative (e.g., loneliness) affects.

Study 2 Discussion

Study 2 replicated the effects of a 15-min solitude episode on
high-arousal positive and high-arousal negative affects, such
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that both types of high-arousal affect showed significant
deactivation. The results suggested that this did not require
the lack of external stimuli as it also occurred when partici-
pants engaged a reading task. We also found marginal
increases for low-arousal affects in both conditions, such that
the participants became more calm and relaxed but also more
lonely and sad after 15 min alone. Therefore, it appears that
solitude does have effects on affective arousal regardless of
affective valence and regardless of whether or not the partici-
pants were engaged with an external stimulus or were simply
alone.

In study 2, we picked an external stimulus that was rela-
tively neutral for the participants. Perhaps the deactivation
effect was due to the lack of mentally engaging stimuli dur-
ing this time. To continue this exploration, in Study 3, we
examine the effects of solitude—that is, being alone with-
out any stimuli—relative to being alone with a mentally
engaging stimulus, namely, thinking. Thinking is a quite
common past-time activity when people sit alone (Larson
& Csikszentmihalyi, 1978; Long et al., 2003; Westgate,
Wilson, & Gilbert, 2017). Thinking is also cognitively
demanding, which makes it an appropriate internal stimulus
with which people can engage (Westgate et al., 2017).

The aim of Experiment 3 was to continue investigating
what it is about the deactivation effects of solitude and their
limiting conditions. This time, we explored how actively
thinking would affect people’s experiences when alone. For
those who were given this stimulus, they were instructed to
sit alone and think; this was similar to the instruction used
for the “just think” paradigm in Wilson et al.’s (2014) stud-
ies. In Wilson et al.’s (2014) studies, participants were told
to think about positive thoughts, and the authors argued that
intentionally thinking positive thoughts would be cogni-
tively taxing and therefore less enjoyable (Westgate et al.,
2017; Wilson et al., 2014). Although their results did show
that thinking the positive thoughts yielded decreases in
enjoyment, we would argue that it might very well-being
told what they had to do rather than being given choice
about what to do that led to the decrease in enjoyment. In
fact, typically, when people sit alone thinking, they have
choice concerning what to think about, whereas in the
experiment they were being directed about what they were
to think. As such, in Study 3, in the choice condition par-
ticipants could choose what type of thoughts to have,
whereas in the no-choice condition they were told what
type of thoughts to have, much as was the case in Wilson
etal. (2014). To manipulate choice, we allowed participants
in the choice group to select whether to think about positive
thoughts or neutral thoughts. The addition of a neutral
thought group was simply for the purpose of having two
different options for the participants from which to choose.
Then, for the no-choice condition the participants in one
no-choice group were told to think about positive thoughts
and those in the other group were told to think about neutral
thoughts.

To summarize, in Study 3, there were five groups—a con-
trol group identical to the no-stimulus solitude groups in
Studies 1 and 2, two thinking groups with choice about posi-
tive or neutral thoughts, and two thinking groups with no
choice. The last two groups were told whether to think about
positive thoughts or neutral thoughts as a function of a yok-
ing procedure to participants in the previous two groups so
there would be the same number of participants in each
choice and no-choice groups. We began the analyses by com-
paring the no-stimulus solitude group with the four thinking
groups. The solitude group acted as the true control condition
that allowed us to examine the effects of choice versus no
choice and positive versus neutral thoughts on change in
affect. We compared the solitude group with the choice
groups, the no-choice groups, and also the positive groups
and the neutral groups.

Study 3 Method
Participants

We recruited 343 undergraduates between the ages of 18 and
24 (245 females, 93 males, one other) to participate. The
sample consisted of 51% Caucasians, 32% Asians or Pacific
Islanders, 7% Black or African Americans, and 10% Other or
mixed races.

Procedure

Upon arriving at the lab, participants completed a short sur-
vey to report their current affect. Then they were informed
that they would sit alone, with themselves, and were
requested to stay awake and not perform any external tasks.
They were randomly assigned into one of three conditions.
One condition, the solitude control group, was the same soli-
tude condition used in Studies 1 and 2. In the choice condi-
tion, participants were told they would be instructed to think
during their time alone but that they could choose to think
about either positive or neutral thoughts. They chose by
selecting one piece of paper from the two that were placed on
a table in front of them, one saying “positive” and one saying
“neutral.” Of course, there were two groups that made up this
second “choice” condition. The third condition, the “no-
choice” condition, involved yoking participants to the type
of thoughts selected by the previous participant in the choice
condition. Thus, there were two groups in the no-choice con-
ditions, and the number of participants in the choice-positive
group was the same as those in the no-choice-positive group.
As such, the participants in the no-choice condition were
assigned the types of thoughts rather than making a choice
(instructions for each condition are included in Online
Appendix B).

When the 15-min solitude period was over, the experi-
menter signaled the participants with a buzzer to fill out
another survey that had been left on the table near the
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Table I. Within-Subject Change and Interaction Between Change and Conditions Across Three Lab Experiments.

High-arousal
positive affect

High-arousal
negative affect

Low-arousal
negative affect

Low-arousal
positive affect

Study | F n P F n p F n p F n p
Change 4.15 .04 .044 3.02 .03 .085
Solitude vs. social 5.72 .05 .018 0.07 .00 794
Change x Condition 4.44 .04 .037 7.29 .06 .008

Estimated change for each condition

A 95% ClI A 95% ClI

Solitude —0.28** [-.44, -.13] — 24 [-.36, —.11]

Social interaction 0.0l [-.22, .23] .05 [-.12,.22]

Study 2 F n p F n p F n p F nop
Change 13.13 1 .000 3.85 .04 .052 3.75 .03 .055 3.38 .03  .069
Solitude vs. reading 0.03 .00 .870 0.16 .00 .694 1.91 .02 .170 0.06 .00 817
Change x Condition 0.43 .00 512 0.36 .00 .549 1.14 .0l .288 0.19 .00 667
Study 3 F ﬂf, p F n; p F n; p F n; p
Change 5.20 .02 .023 442 0l .036 9.58 .03 .002 3.47 0l .063
Concentrate 18.81 .05 .000 423 .0l .041 12.72 .04 .000 4.66 01 .032
Group 2.85 .03 .024 0.89 .0l 470 1.22 01 302 0.14 .00 .968
Change x Concentrate 14.05 .03 .000 0.60 .00 .600 2.45 01 119 7.98 .02 .005
Change x Group 6.44 .07 .000 1.30 .02 271 |.44 02 221 2.65 .03 .033

Estimated change for each condition

A 95% Cl A 95% Cl A 95% Cl A 95% Cl
Solitude - 0.34%  [-.50, -.18] —.13* [-.23, -.03] 34 [.14, .53] 240112, .37]
Solitude with thinking
Choice—Neutral -0.04 [-.30, .22] —.23%* [-.40, -.07] .30t [-.03, .63] .06 [-.15, .26]
Choice—Positive 0.14 [-.01, .28] =25 [-.34, -.15] ARk [.27, .64] .03 [-.09,.15]
No choice—Neutral —0.35%* [-.60, -.09] -.09 [-.26, .08] .05 [-.27, .38] 21% [.01, .42]
No choice—Positive 0.06 [-.08, .21] = | 3%k [-.22, -.04] Ko [.29, .65] -.00 [-.12,.11]

Note. Cl = confidence interval; In Study 3, level of concentration was used as covariate.

participant. This survey again assessed participants’ current
high-arousal positive and negative affect and low-arousal
positive and negative affect, as well as other experiences dur-
ing the time they were alone. The scores on the item about
neutral thought were standardized and subtracted from the
standardized scores on the item about positive thoughts to
create a variable that we called positive thought. A positive
score on the positive-thought variable would mean the par-
ticipants were thinking more about positive thoughts than
neutral events, and a negative score would mean the reverse.
Finally, we also included some items borrowed from Wilson
et al. (2014), including items that assessed whether partici-
pants found the experience enjoyable, entertaining, and bor-
ing, and whether they could concentrate on what they were
thinking about or found their mind wandering. The first three
items were averaged to make up a composite for enjoyment
(with boring reverse coded), and the last two were averaged

to make a composite for concentration (with mind-wander-
ing reverse coded). After participants finished the second
survey, the experimenter reentered the room and debriefed
and dismissed them.

Study 3 Results
Exploratory Analyses

There were 89 participants in the solitude control group, 127
in the choice condition, and 127 in the no-choice condition.
Most participants in the choice condition chose positive
thoughts (97 for positive and 30 for neutral) and there were
the same numbers in the groups of the no-choice condition
as in the corresponding groups of the choice condition. We
performed a one-way ANOVA to compare participants’ lev-
els of positive thoughts, enjoyment, and concentration,
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0.754

0.50+

0.254

0.007

Change from Time 1 to Time 2

-0.254

-0.50+
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M Choice-Positive
PANoChoice-Neutral
[CINoChoice-Positive

I
High-arousal
negative affect

|
High-arousal
positive affect

I I
Low-arousal Low-arousal
positive affect negative affect

Error Bars: 95% Cl

Figure |. Within-subject change from Time | to Time 2 in each group in Study 3.

among the five groups, including one solitude condition,
two choice groups, and two no-choice groups. Results indi-
cated significant differences among the five groups on posi-
tive thoughts, F(4, 338) = 22.54, p <.001; enjoyment, F(4,
338) = 2.69,p < .05; and concentration, F(4, 338) =8.75, p
<.001. We used Dunnett 7 tests to compare various thinking
groups with the solitude control group. These # tests showed
that participants in positive-thought groups had more posi-
tive thoughts and enjoyed them more than those in the soli-
tude control group, whereas those in the neutral thought
groups did not show any differences on levels of positive
thoughts and enjoyment from the control group. In addition,
all thinking groups reported that it was easier to concentrate
on their thoughts than those in the solitude control condi-
tion; that is, those who were given an internal stimulus dur-
ing solitude did in fact engage with the stimulus.

Figure 1 depicts the mean difference between Time 1 and
Time 2 for five groups. Positive values represent increases
from Time 1 to Time 2, and negative values represent
decreases from Time 1 to Time 2. If the 95% confidence
interval (CI) bars do not include 0 value, the change is sig-
nificantly different from 0. Consistent with findings for the
solitude condition in previous studies, the solitude control
condition in Study 3 showed a significant drop in both high-
arousal positive and high-arousal negative affects, and sig-
nificant increases in both low-arousal positive and
low-arousal negative affects. In the choice condition, neither

the positive nor neutral thought groups had decreased posi-
tive affects or increased negative affects, and both showed
the decrease in high-arousal negative affect but only the
choice-positive group showed increased low-arousal posi-
tive affect. However, for the neutral and positive-thought
groups in the no-choice condition, those who were assigned
neutral thoughts showed no decrease in high-arousal nega-
tive and no increase in low-arousal positive affect, but
showed significant decrease in high-arousal positive and
increase in low-arousal negative affect. However, those who
were assigned to the positive-thought group in fact received
some affective benefits from being alone, including the
decrease in high-arousal negative affect and increase in low-
arousal positive affect, and at the same time did not suffer
any of the detriments because they showed no change in
high-arousal positive affect and low-arousal negative affect
(see Tables 1 and 2 for mean changes within each group).

Primary Analyses

Using mixed-effect models to analyze within-subject changes
across groups, we conducted five contrast interactions that
examined the interaction between within-subject changes and
between-subject contrasts (see syntaxes in Online Appendix
A). Levels of concentration during solitude was entered into
the models as covariate to account for the difference in the
instruction of the solitude control condition and the instruc-
tions for other groups (i.e., think about specific thought).
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The first contrast examined the difference in within-subject
change between the solitude control condition and the think-
ing conditions. The results suggested that the drop in high-
arousal positive affect from Time 1 to Time 2 was significantly
greater in the solitude control condition than in the thinking
conditions, #337)=-3.04, p<.01,95% CI=[-.97,—.21]. The
increase in low-arousal negative affect from Time 1 to Time 2
was significantly greater in the solitude control condition than
in the thinking conditions, #337) = 2.19, p < .05, 95% CI =
[.03, .63]. Solitude control and thinking conditions were not
different in their decreases in high-arousal negative affect and
their increases in low-arousal positive affect, so there was no
difference in change for these two affect outcomes.

The second contrast concerned the difference in change
between the solitude control condition and the choice condi-
tion. The participants in the choice condition showed signifi-
cantly less deactivation of high-arousal positive affect than
the solitude control condition, #(337) = 3.52, p <.001, 95%
CI =[.17, .61]. The choice condition also yielded a signifi-
cantly smaller increase in low-arousal negative affect than
did the solitude control condition, #(337) = —2.26, p < .05,
95% CI = [-.37, —.03], suggesting that participants in the
choice condition felt significantly less lonely and sad than
those in the solitude control group. Furthermore, the choice
condition showed no difference in drop in high-arousal nega-
tive affect and increase in low-arousal positive affect than the
solitude control condition.

The third contrast compared change in the solitude con-
trol condition and the no-choice condition. The results
showed only a marginally smaller decrease in high-arousal
positive affect for the no-choice condition relative to the soli-
tude control condition, and there were no differences for the
other affect outcomes.

The fourth contrast concerns the difference between the soli-
tude control condition and the positive-thought condition. The
results indicated that the two positive-thought groups showed
significantly less drop in high-arousal positive affect than the
solitude control condition, #337) = 4.52, p <.001, 95% CI =
[.25, .63]. Furthermore, the positive-thought condition showed
significantly less increase in low-arousal negative affect than
the control group, suggesting that participants in the positive-
thought condition felt significantly less lonely and sad, than the
control group, #337) =-2.98, p < .01, 95% CI =[-.39, —.07].

Finally, the fifth contrast compared change in the solitude
control condition and the neutral thought groups, and showed
no difference on any of the affective outcomes. This sug-
gested that the neutral thought groups had affective experi-
ences similar to those in the solitude control condition.

Study 3 Discussion

Taken together, the data indicate that, consistent with the results
in Studies 1 and 2, simply being in solitude (i.e., alone without
any stimuli, which was the solitude control condition in Study
3) decreased the positive and negative high-arousal affects, and

it increased the positive and negative low-arousal affects, as
was found in Study 2. Study 3 further showed that the presence
of mentally engaging stimuli such as positive thoughts could
dissipate the deactivation of high-arousal positive affect,
although that was not the case when the thoughts were neutral.
For those who had chosen to think neutral thoughts, the deacti-
vation of positive affect was significantly diminished although
that was not the case when they were in the no-choice neutral
group. Perhaps those who chose to have neutral thoughts would
find the thoughts more mentally engaging because they had
chosen them, leading them to not experience the deactivation in
their high-arousal positive affect.

The findings concerning the moderating effects of making
active choices when alone suggests that a deeper exploration
of the effects of choice in solitude would be important with
respect to the use of solitude for affective self-regulation.
Therefore, in Study 4, we investigated the role, on a daily
basis, of autonomy for modifying solitude effects on affect.
Thus, we collected data on participants’ affect and well-
being at the end of each day over a 2-week period. On some
of these days, participants were instructed to spend 15 min in
solitude, without interference by any other activities. The
introduction of solitude into participants’ days allowed us to
examine whether solitude would have extended effects on
daily affect and well-being. Regarding autonomy as a mod-
erator of solitude effects, we assessed participants’ reports of
relative autonomy for each episode of solitude, rather than a
focus on making specific choices.

Study 4 Method
Participants

We recruited 173 undergraduates (136 females, 37 males),
all but five between 18 and 22 years old. The sample had
51% Caucasians, 35% Asians or Pacific Islanders, 5%
Blacks or African Americans, and 6% Native Americans,
Alaska Natives, or Other races. They filled out an initial
survey and consented to receiving follow-up diary emails
in the evening for the subsequent 2 weeks, starting on the
Monday after the initial survey. The final data set com-
prised data on 1,808 days from 157 individuals after 16 par-
ticipants were excluded because they did not complete the
surveys.

Procedures

To observe the effect of engaging in solitude every day on
daily affect and well-being, we combined the use of a diary
design and a switching-replications experimental design
(Shadish, Cook, & Campbell, 2002). Participants were ran-
domly assigned to one of two groups. Those in Group 1 (n =
82) were instructed to spend 15 min in solitude (i.e., without
electronic devices or activities) sometime during each day of
the first week of the study and to complete a survey at the
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Table 2. Mean Scores on Affective Measures Before and After Solitude in Studies | to 3.

High-arousal positive

High-arousal negative

Low-arousal positive Low-arousal negative

affect affect affect affect
Pre Post Pre Post Pre Post Pre Post
Study |
Solitude (n = 75) 2.77 (78) 2.49 (.93) 1.57 (.50) 1.33 (4l)
Social (n = 39) 2.99 (.75) 2.99(.89) 1.45(59) 1.50(.75)
Study 2
Solitude (n = 56) 3.09(78) 294 (80) 1.57(.53) 1.52(56) 3.59(.99) 3.83 (.93) 1.91 (.66) 2.00 (.66)
Solitude with reading (n = 52) 3.15(77) 293 (99) 1.56(52) 1.46(52) 3.45(.84) 3.52 (1.03) 1.86 (.67) 2.00 (.75)
Study 3
Solitude (n = 89) 242 (.86) 2.14(.76) 1.52(.53) 1.38(44) 3.35(.89) 3.73 (.86) .71 (.62) 1.90 (.65)
Solitude with thinking
Choice—Neutral (n = 30) 2.10(.74) 2.06 (.69) 1.51(57) 1.28(59) 3.47(1.03) 3.77(1.02) 1.85(67) 1.91(.79)
Choice—Positive (n = 97) 235(70) 2.45(84) 1.55(.65) 1.31(44) 3.41(86) 3.84 (.82) 1.80 (.58) 1.86 (.63)
No choice—Neutral (n =30) 2.55(.80) 2.21 (93) 1.36(44) 1.27(38) 3.47(.83) 3.52 (.98) 1.70 (.46) 1.91 (.57)
No choice—Positive (n = 97) 2.39 (.85) 2.44 (.82) 1.44(.50) 1.32(53) 3.42(87) 3.88 (.84) 1.81 (.66) 1.82(.67)

Note. Standard deviations are reported within the parentheses.

end of each of those days. For the second week, Group 1 was
asked to complete the survey at the end of each day but not
to engage in solitude during that week. Participants in Group
2 (n = 73) were asked to do the same tasks, but the order of
the weeks was switched. This switching-replications experi-
mental design allowed us to control for order effect of the
weeks on which the activity was performed and to observe
both the within-participant effects and the between-partici-
pant effects of solitude on affect and well-being (instructions
for 15-min solitude are included in Online Appendix B).

Measures

Autonomous motivation for solitude. After completing the
15-min solitude period, participants were asked to complete
an eight-item measure that assessed their motivation for
undertaking the solitude task, using items adapted from Self-
Regulation Questionnaires that have been widely used in
SDT studies in various domains (e.g., Ryan & Connell,
1989). We included two items for external regulation (e.g.,
“Because I was told to be by myself”); two items for intro-
jected regulation (e.g., “Because 1 would feel bad about
myself if [ didn’t do it”); two items for identified regulation
(e.g., “Because I find the time I spend by myself to be impor-
tant and beneficial for me.”); and two items for intrinsic
motivation (e.g., “Because I simply enjoy the time to be by
myself”). Participants rated their responses on a 7-point Lik-
ert-type scale (1 = not at all true, 7 = very true). A relative
autonomy index score (RAI) was calculated using the fol-
lowing equation: (Intrinsic x 2) + (Identified % 1) — (Intro-
jected x 1) — (External x 2) (see meta-analysis by Howard &
Gagné, in press). RAI scores for solitude on 7 of the 14 days
were averaged for each individual, and were standardized
such that the value of O on this variable represented

the sample mean and the value of —1 or +1 represented 1
standard deviation below or above that mean. Therefore,
higher RAI would suggest greater experience of autonomy
for solitude.

End-of-day survey. During both weeks, a survey was sent out
every day after 5:00 p.m. On the week when participants
were instructed to engage in solitude, the survey was only
accessible to the participants once they have completed the
activity. In total, the participants took 5 min to complete a
survey of 41 well-being items each day. Besides the measure
of affect similar to ones used in Study 3, the survey also con-
sisted of five items adapted from the Subjective Vitality Scale
(Ryan & Frederick, 1997; o= .91), five items of the Satisfac-
tion With Life Scale (SWLS; Diener, Emmons, Larsen, &
Griffin, 1985; o = .92), nine items from the shorter form of
the Basic Psychological Needs Satisfaction scale (La Guar-
dia, Ryan, Couchman, & Deci, 2000; o = .89), and four items
from the Perceived Stress Scale (PSS; Cohen, Kamarck, &
Mermelstein, 1983; a = .73). To measure affect, we used
items similar to those in Study 3 to assess High-Arousal
Negative Affect (o =.74), High-Arousal Positive Affect (o =
.89), Low-Arousal Positive Affect (o = .93), and Low-
Arousal Negative Affect (a = .76).

Study 4 Results

Descriptive Data

In total, 55% of the sample engaged in solitude on all 7 days,
22% did it on 6 of the days, 21% completed between 3 and 5,
and 2% of the sample completed only 1 or 2 days of solitude.
On average, participants reported more intrinsic (M = 3.97,
SD = 1.46) and identified (M = 4.15, SD = 1.48) reasons for
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Table 3. HLM Models Investigating the Effect of Solitude Day on Outcomes, Controlling for Trend Over Time, Week Effect, and Their

Interactions.

High-arousal PA

High-arousal NA

Low-arousal PA Low-arousal NA

p t p t p t p t
Weekday .00 0.02 = 1 -3.06 .0l 0.27 Koo -3.65
Week —.36%F -2.78 =32k -2.63 -22 -1.70 -.26 -2.09
Solitude — 43 -3.52 —.36™* 3.00 -.12 -0.98 -.12 -0.94
Weekday x Week .00 0.06 .06%+* 2.77 -0l -0.34 .06+* 2.89
Weekday x Soliday .0l 0.11 .07 1.43 .04 0.68 A1 2.17
Soliday x Week A9* 1.98 A8* 2.06 .19 0.78 27 I.10
Weekday x Soliday x Week -0l 0.03 -.04 -1.34 -.02 -0.74 -.05 -1.49
Vitality Stress Life satisfaction BPNS
Weekday .02 0.87 -.08 -2.58 .02 0.90 -0l -0.28
Week -.16 -1.26 -.02 -0.18 -.06 -0.44 -.15 -1.07
Solitude -.26 -2.01 -.04 -0.27 -.09 0.14 -.20 -1.44
Weekday x Week -0l -0.67 .05* 236 -0l -0.62 .0l 0.57
Weekday x Soliday -.04 -0.86 .00 0.06 -.02 -0.63 -.02 -0.53
Soliday * Week .16 0.64 .07 0.26 .09 0.31 20 0.73
Weekday x Soliday x Week .02 0.73 .00 0.03 .00 0.15 .00 0.10

Note. HLM = hierarchical linear modeling; PA = negative affect; NA = positive affect; BPNS = Basic Psychological Needs Scale.

being in solitude than introjected (M = 2.87, SD = 1.48) and
external (M = 3.36, SD = 1.32) reasons. Participants’ auton-
omy for the solitude did not change significantly during the
week. Therefore, we aggregated RAI scores across 7 days to
obtain the scores that represented how autonomous the par-
ticipants felt going into solitude that week.

To examine what the participants were doing when they
spent time in solitude, two independent trained coders coded
the activities that the participants reported doing during this
time. The coders read the participants’ responses, and indi-
cated yes or no to whether the participants mentioned only
thinking, resting, relaxing, and so forth. Coders had more
than 92% agreement on all questions, and the principal inves-
tigator resolved wherever the two coders disagreed. The cod-
ing showed that most of the time the participants reported
sitting with their thoughts, such as planning their days, think-
ing of weekend activities, or making a to-do list of their
schoolwork (66%). The second most frequent activity being
reported was doing nothing or lying down (14%), doing some
sort of relaxation exercises such as breathing or meditating
(12%), or observing their surroundings (10%). If the partici-
pants mentioned sleeping, taking a nap, eating a main meal,
doing schoolwork or some other tasks such as surfing the net,
or interacting with other people remotely or in person, these
responses were marked as noncompliant (23% of all
responses). We used this indicator as well as the participants’
response to a yes-no question on whether they followed the
instruction to determine noncompliant days and analyzed our
results after excluding these days using each criterion. The
findings did not differ appreciably when noncompliant days
were excluded. When data were excluded based on either of

those two compliance indicators, the hierarchical linear mod-
eling (HLM) coefficients were slightly larger than when all
days were included. In some cases, with noncompliant days
excluded, marginal results became significant. Below we
report only the findings when all data were included.

Primary Analyses

Each participant had up to 14 rows of data, assigned a num-
ber of 1 to 7 to indicate the day of the week when data were
collected. We created one variable called week (coded 1 or 2)
to represent the week from which the data were collected,
one variable called soliday (coded O or 1) to represent
whether solitude happened on that day or not, and one vari-
able called weekday (coded 1 to 7) to represent the day of the
week. We conducted multilevel models to examine the main
effect of solitude day on affect and well-being outcomes
(soliday), while also accounting for the trend of change over
time (weekday) during the course of each week, and the
order in which solitude was introduced (Week 1 for Group 1
and Week 2 for Group 2). We also observed all 2-way and
3-way interactions.

Table 3 included the coefficients for all main effects and
interactions for all affect and well-being outcomes. There
was no evidence that solitude had incremental effects on out-
comes over the course of the weeks when it was practiced
(Soliday x Weekday). The degree of change over a week was
significantly different between Week 1 and Week 2 (Weekday
x Week), for high-arousal negative and low-arousal negative
affect and stress levels. Examination of this interaction sug-
gested that there was change over time that occurred in the
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Figure 2. Graph of change in high-arousal positive affect as a function of solitude week.

first week, only for Group 2, but not in the second week.
Consistent with previous studies, solitude overall had a deac-
tivating effect on high-arousal positive affect and high-
arousal negative affect, as well as vitality (see Table 3). Note
that vitality is a state that represents energization and activa-
tion, so this effect would be consistent with our previous
findings that solitude generally deactivates people. Solitude
did not affect any other outcomes besides positive and nega-
tive high-arousal affect, and vitality.

Surprisingly, there was also a significant Soliday x Week
interaction effect on high-arousal positive and high-arousal
negative affect (see Table 3), suggesting that the within-
subject difference between having solitude versus not hav-
ing solitude differed depending on whether solitude occurred
on the first or the second week. Examination of the interac-
tions showed that on the first week when Group 1 had soli-
tude and Group 2 did not, levels of positive and negative
high-arousal affect dropped significantly for Group 1, com-
pared with Group 2; high-arousal positive: #(1809) = 3.41,
p <.01; high-arousal negative: #(1809) = 3.00, p <.01. From
Week 1 to Week 2, Group 2’s levels of high-arousal positive
and high-arousal negative affect also dropped significantly
once they started having solitude every day; high-arousal
positive: #(1809) = 4.49, p < .001; high-arousal negative:
1(1809) = 4.14, p <.001. However, from Week 1 to Week 2,
Group 1’s levels of high-arousal positive and high-arousal
negative affect remained low as they did not increase back
toward baseline even when they no longer had solitude;
high-arousal positive: #(1809) = 1.81, p = .07; high-arousal
negative: #(1809) = .96, p = .34. This could mean not only
that solitude decreased people’s high-arousal affects, but
also that engaging in solitude for a week might have had
some extended or spillover effect on arousal levels, such
that it made the group that did it in the first week stay some-
what deactivated for the second week. Another possibility is
that there could be a gradual return-to-baseline trend during
the second week for Group 1 although the data suggested

that as their second week progressed, there was no signifi-
cant correlation between day of the week, increasing from 1
to 7, with level of affect (see Figures 2 and 3 for change
from Week 1 to Week 2 for each group).

Regarding the role of autonomy on moderating the effects
of solitude on affect and well-being outcomes, we included
individual-level RAI scores in the Level 2 model to estimate
the main effects of having high autonomy for solitude on
affect and well-being outcomes as well as the moderation
effect of RAI on the effects of solitude. The results indicated
that endorsing autonomous reasons for spending time in soli-
tude did not moderate the effect of solitude on high-arousal
affect and vitality. This means that overall solitude appears to
deactivate everyone in general, whether they experienced
high or low autonomy around the experience. Autonomy,
however, did moderate the effects of solitude on all other
affect and well-being outcomes (see Table 4). Examination
of the simple slopes showed that those with low autonomy
for solitude experienced significantly lower low-arousal pos-
itive affect and higher low-arousal negative affect, margin-
ally greater stress, significantly reduced life satisfaction
basic psychological need satisfaction on the days that they
had solitude (see Table 4 for simple effects at high and low
levels of RAI). However, those who had high autonomy for
solitude did not experience these negative effects of solitude,
but in fact experienced significantly greater low-arousal pos-
itive affect and marginally less stress on the day they had
solitude. As such, while we did not find the moderation effect
of autonomy on the deactivation effect, we found that auton-
omy for solitude not only buffered against the negative
effects of solitude on well-being, but also improved the ben-
eficial effect of solitude on relaxation and stress levels.

Study 4 Discussion

In Study 4, we replicated the deactivation effects of solitude
on positive and negative high-arousal affect. We observed
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Figure 3. Graph of change in high-arousal negative affect as a function of solitude week.

Table 4. HLM Models Investigating the Interaction of Level 2 RAl and Level | Effect of Solitude Day on Outcomes

High-arousal PA

High-arousal NA

Low-arousal PA Low-arousal NA

p T p p t p t

RAI A 1.71% -.14 —2.42% L .77+ -.19 —3.26%*
Soliday -.19 —6.04%+F -.12 —3.55%* -.02 -0.80 .02 0.78
Soliday x RAI .04 1.37 -.02 -0.50 . 3.78%%¢ -.07 —-2.21*
Conditional effect of Soliday on outcomes at high and low levels of RAI

+1 SD RAI .09 2.13* -.04 -1.02

—1 SD RAI -.14 -3.15%* .09 2.06*

Vitality Stress Life satisfaction BPNS

RAI .16 2.A47* -22 —-3.51%* .16 2.26* 20 2,94
Soliday -.18 —5.76%%¢ .00 0.05 -.05 —-2.11* -.10 —4.0 ¢
Soliday x RAI .00 0.15 -.08 —2.74% .04 2.00%* .09 3.49%¢
Conditional effect of Soliday on outcomes at high and low levels of RAI

+1 SD RAI -.08 -1.93t -.00 -0.11 -0l -043

—1 SD RAI .08 1.91F -.09 —2.84%* -.19 —4.| g

Note. HLM = hierarchical linear modeling; RAI = relative autonomy index; PA = negative affect; NA = positive affect; BPNS = Basic Psychological Needs

Scale.

the effect at both the day level and the week level. At the
week level, high-arousal affect dropped significantly on
the week that the participants were instructed to carry out the
activity, and for those who did it on the first week, their high-
arousal affect remained low into the second week. However,
we did not ask participants who did solitude in the first week
whether they continued to practice solitude in the second
week, so we need to further study the deactivation effect at
the week level.

Regarding moderation of autonomy on the link from soli-
tude to diminished high-arousal affect, we did not find the
interaction. Perhaps it is not whether or not one wants to be

in solitude that moderates solitude effects, but rather what
one wants to do during solitude that is the moderator. This
difference between whether one wants to be in solitude ver-
sus what one wants to do during solitude might integrate the
findings in Studies 3 and 4. That is, maybe people in general
chose to be alone to experience deactivation—to rejuvenate
and unwind. In that regard, Study 4 found additional evi-
dence for the deactivation effect with vitality for people high
and low in autonomy. It seems that autonomy for solitude
becomes important primarily for low-activation outcomes,
as the interaction indicated that autonomous motivation for
solitude led to less loneliness and more calmness.
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Meta-Analytic Summary

We performed a meta-analysis using procedures for a fixed
effects model suggested by Rosenthal and Rosnow (2007).
Our focus was the deactivation of positive and negative high-
arousal affect and the increases in positive and negative low-
arousal affect in the solitude condition where participants
were alone without engaging in any task (see effect sizes for
within-person changes in Tables 1 and 2). Overall, there was
a significant decrease in high-arousal positive affect (com-
bined z = —.34, p <.0001, » = —.33), as well as high-arousal
negative affect across studies (combined z =—.30, p <.0001,
r=—.30). The overall increases in low-arousal positive affect
(combined z = .20, p <.001, » = .20) and low-arousal nega-
tive affect in Studies 2 to 4 (combined z = .14, p < .05, r =
.14) were smaller but also significant. Overall, the deactiva-
tion effect of solitude was evidenced by significant decreases
in both positive and negative high-arousal affect and
increases in positive and negative low-arousal affect.

General Discussion

This research focused on solitude, defined as being alone for
a period of time with no access to devices, personal interac-
tions, external stimuli, or activities. In all studies, the soli-
tude lasted 15 min. First, we asked how solitude would affect
participants’ affective experiences, and in four studies we
found that solitude decreased positive and negative high-
arousal affects and tended to increase positive and negative
low-arousal affects. We also had other experimental groups
in each study. In the first, the experimental group involved a
conversation with another person, and this was compared
with solitude. Solitude led to deactivation of positive and
negative high-arousal affects, but deactivation did not occur
for the group that conversed.

In the second study, experimental-group participants
engaged in the activity of reading, while alone. We found that
being alone in silence yielded deactivation of high-arousal
affects and activation of low-arousal affects regardless of
whether the participants engaged in the silent activity of read-
ing. In the third study, there were four experimental groups in
which participants were given the internal stimulus of think-
ing either about positive or neutral thoughts and were either
given choice about which type of thoughts or were assigned
one of the types using a yoking process. Deactivation of both
types of high-arousal affect occurred in the solitude condi-
tion, as expected, and deactivation also occurred for high-
arousal negative affect in the no-choice neutral condition.
However, having positive thoughts tended to ameliorate
deactivation on high-arousal positive affect, and having
choice also tended to be ameliorating for high-arousal posi-
tive affect.

This research also indicated that solitude tended to
increase low-arousal affect so that participants were more

calm and peaceful although they also tended to be lonely. In
Study 3, we found that the increase in low-arousal negative
affect could diminish with the presence of positive thoughts
and choice. Further research might clarify if there are other
ways of having increases in low-arousal positive affect with-
out being accompanied by low-arousal negative affect.

These unexpected findings were interesting because they
indicated that, when alone, thinking positive thoughts or
having choice about what to think tended to ameliorate the
deactivation of high-arousal positive affect, therefore provid-
ing more options for affective self-regulation. The set of
studies thus suggested that people can use solitude, or other
variations on being alone, to regulate their affective states,
becoming quiet after excitement, calm after an angry epi-
sode, or centered and peaceful when desired. The research
also suggested that having choice or feeling autonomous is
important for having desired affective experiences. In this
regard, the research suggested that it would be important to
study autonomy further in relation to solitude. Accordingly,
the final study examined participants’ experiences of auton-
omy in spending time alone. Using diary data with a switch-
ing-replications design, we found, using both within- and
between-person analyses, that solitude yielded deactivation
of both positive and negative high-arousal affect. There was
also indication that if participants practiced solitude on a
daily basis for a week, the deactivation effect had some spill-
over effect to the following week.

Limitations and Future Directions

There are several limitations to these studies. The first limita-
tion is that the samples were undergraduate students.
Considering that people’s solitude experiences change with
age (Larson, 1990), our results may not be generalizable to
young children, early adolescents, or older adults. Perhaps
solitude would function as an emotional down-regulatory
mechanism for young adults who experienced high-arousal
affect more frequently (Carstensen, Pasupathi, Mayr, &
Nesselroade, 2000), whereas for older people, solitude might
serve less of that function. There is little evidence about
whether other demographic factors such as education or gen-
der would moderate deactivation. Also, perhaps different
cultures value solitude differently (Y. Wang, 2006), so peo-
ple from different cultures approach solitude differently.
Future research could also factor in personality traits such as
introversion and examine how they relate to autonomy and
solitude. There may also be other individual differences that
moderate the effect of solitude on affect.

Another limitation lies in the paradigm we used to study
solitude. There are many other experimental factors, such as
levels of activity and movement, types of activity, amount of
noise, the presence of other people without interactions (e.g.,
private vs. public space), that might have moderated solitude
effects. Studying all these factors could potentially specify
the active ingredients that cause the deactivation effect. The
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content of thoughts one has during solitude might also be
explored as a moderator. In Study 3, we distinguished the
effects of having neutral thoughts versus positive thoughts
on solitary experiences. Future research could investigate
how other thoughts such as mental planning, which is what
most of our participants in Study 4 reported doing, would
affect solitary experiences differently from, say, having
thoughts about loved ones. Finally, future research could also
consider the length of time that people spent in solitude. In
our studies, the choice of 15 min was arbitrary as it seemed
to be a reasonable amount of time that would allow us to pick
up variation in people’s experiences, but future studies could
vary that to see whether it makes a difference.

Conclusion

In conclusion, this research confirmed that solitude
decreased high-arousal positive affect such as excitement.
Although one might typically not want to decrease positive
affect, there are times when one is overenergized or excited
so that deactivation could be settling and pleasant, for exam-
ple, when one wants to go to sleep. So solitude could be
helpful at those times. The studies also revealed that soli-
tude yielded deactivation on high-arousal negative affect,
such that it makes people less angry and anxious. Solitude
can help in this way as well. And solitude also leaves people
more relaxed and calm, depending of course on the situa-
tion. While more research needs to be done, the take-home
message is that there are benefits and detriments of solitude,
but it is clear that solitude can play a role in the self-regula-
tion of affective experiences, and it also appears to be the
case that having positive thoughts and making choices or
being volitional in solitude can enhance people’s positive
experiences.
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