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Autonomy Matters: Experiential and
Individual Differences in Chosen and
Unchosen Solitary Activities From Three
Experience Sampling Studies
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Abstract

Solitude––the absence of social interaction––can bring both positive and negative experiences. Drawing on self-determination
theory, we conducted three experience sampling studies to investigate quality of experience and dispositions associated with
activities varying on two dimensions––chosenness (chosen/unchosen) and social context (solitary/interactive). Participants (total
N ¼ 283) completed surveys 6–7 times each day over a 7-day period (total: 8,769 surveys). Multilevel modeling confirmed that
participants reported the lowest quality momentary experiences when engaged in unchosen (vs. chosen) solitary activities.
Further, individuals who spent more time on unchosen solitary activities reported lower meaning in life and satisfaction with life.
Extraversion was positively associated with time spent on chosen interactive activities but negatively with chosen solitary
activities. Post hoc analyses revealed that people low (vs. high) in extraversion reported lower productivity only during unchosen
interactive activities. Chosen (vs. unchosen) solitary activities seem to have a relatively benign impact on quality of experience and
well-being.
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Humans are social animals, but even the most sociable people

are unlikely to spend all their waking hours with others. Soli-

tude––the absence of social interaction1––is an inevitable part

of life (Burger, 1995; Larson, 1990). Although solitude often

has negative connotations due to associations with loneliness

and isolation, recent research suggests solitude that is freely

chosen can be enjoyable and rewarding (e.g., Lay et al.,

2020; Long & Averill, 2003; Nguyen et al., 2019). Some soli-

tary activities––such as writing, contemplating, relaxing, and

enjoying nature––can promote positive feelings, life satisfac-

tion, and personal growth (Long et al., 2003; Wang, 2006).

We report findings from three experience sampling method

(ESM) studies that potentially reconcile contradictory impres-

sions of solitary experiences. These studies reveal how a sense

of autonomy may shape whether solitary activities are benign

or harmful for immediate experience and well-being. Contrary

to previous research examining autonomy over social context

(I want to be alone vs. I have to be alone; e.g., Lay et al.,

2020), we focus on autonomy over activities (activities

I want to do vs. those I have to do) in solitary and interactive

contexts. The findings shed light on the importance of main-

taining a sense of autonomy during times of mandatory and

inevitable social isolation, for example, under social distancing

and shelter-in-place orders during a pandemic.

Empirical studies of daily life experiences suggest solitude

is common across the life span. Larson (1990) summarized four

ESM studies with samples ranging from schoolchildren to retir-

ees, in which people reported being alone 17%–48% of the

time. Later studies using ESM and day reconstruction methods

have confirmed solitude’s prevalence across the life span (e.g.,

the oldest-old are alone up to 71% of the time; Chui et al.,

2014) and across cultures (Averill & Sundararajan, 2014; van

Zyl et al., 2018). This suggests that solitude is a universal social

condition, and that time spent in solitude varies greatly across

individuals.

Solitude is often described with a shade of negativity, as it is

often accompanied by loneliness or unmet social needs (Shaver

& Buhrmester, 1983). Because loneliness has deleterious

impacts on physical and psychological well-being (Hawkley
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& Cacioppo, 2003), one view is that we must tolerate or over-

come solitude when companionship is unavailable. However,

the reality is more nuanced. For example, Larson and col-

leagues (1980) revealed that for adolescents, solitude is no less

voluntary than other aspects of daily life. This, along with

Pedersen’s (1979) work on privacy-seeking and Burger’s

(1995) studies of individual differences in preference for soli-

tude, suggests people are active agents who voluntarily engage

in solitary activities some of the time.

Solitude by its nature enables individuals to engage in activ-

ities of their choosing (Long & Averill, 2003). Earlier work, for

example, has emphasized how freedom from social obligations

allows individuals to choose their thoughts and actions, an

important benefit of solitude (Hammitt, 1982). People derive

experiential and well-being benefits from a multitude of activities

without any social interaction. These include leisure activities

that replenish energy, productive activities that require concen-

tration, creative endeavors, and spiritual/enlightenment pursuits

(e.g., Long & Averill, 2003; Pedersen, 1997, 1999; Wang, 2006).

Positive and Negative Experiences in Solitude

A growing literature has examined associations between

moments spent alone (vs. with others) and various affective

states (see Liu et al., 2019, for a recent meta-analysis). Being

alone has often been linked with feelings of loneliness (e.g.,

Hawkley & Cacioppo, 2003; Pressman et al., 2005) and with

low-arousal states (e.g., calm, drowsy; Larson, 1990; Nguyen

et al., 2019; Pauly et al., 2017). Although the affective corre-

lates of solitude are multifaceted, if we consider the overall bal-

ance between positive and negative affect, time alone is

generally linked with greater negative affect than time with

others (Larson, 1990; Lay et al., 2019; Liu et al., 2019).

Aside from affective balance, depending on the outcome of

interest, solitary activities may not always be less desirable than

interactive ones. Due to reduced social obligations and increased

privacy, solitary activities are often linked with heightened

meaningfulness (e.g., through spiritual activities; Pedersen,

1997, 1999) and stronger engagement and absorption (e.g.,

Long & Averill, 2003). With more control over the immediate

environment, people are also likely to prefer engaging in crea-

tive and productive activities in solitude rather than with others

(Larson, 1990; Long et al., 2003). Nonetheless, individuals also

report lower vitality and motivation during solitary (vs. interac-

tive) activities (e.g., Larson et al., 1985, 1990; Nguyen et al.,

2018). These nuanced results refute the simple dichotomy of

solitude “bad” and social interaction as “good”. As suggested

in previous work (e.g., Chua & Koestner, 2008), the present

study draws on self-determination theory to advance our under-

standing of “benign” and “harmful” types of solitude.

Autonomy Matters: Chosen and Unchosen
Solitary Activities

According to self-determination theory, autonomy is one of the

three basic psychological needs that facilitate optimal human

functioning (Ryan & Deci, 2000), and the satisfaction of these

needs is associated with immediate positive feelings and

long-term physical and psychological benefits (e.g., Ng et al.,

2012). Momentary felt autonomy has also been linked with bet-

ter solitary experiences specifically (Lay et al., 2020; Nguyen

et al., 2018). As such, meeting the psychological need for

autonomy may help determine whether solitude is experienced

positively. Autonomy in solitude can be achieved by two

means. The first is having one’s desired level of social interac-

tion at that moment (autonomy over social context). For exam-

ple, people can choose to play basketball alone or be forced to

play alone if there is nobody around. Previous studies have,

however, reported inconsistent findings regarding the impact

of autonomy over social context on solitary experiences.

A cross-sectional survey study revealed that controlled motiva-

tion for solitary activities (e.g., “I’m forced by some external

factor to spend time alone”; Chua & Koestner, 2008, p. 646),

which is the opposite of autonomous motivation, exacerbates

the negative impact of solitude on well-being. Another study

also linked autonomous motivation for solitude with positive

outcomes such as greater self-esteem and lower loneliness

(Nguyen et al., 2019). Nevertheless, an ESM study (Lay

et al., 2020) showed no association between momentary desire

for solitude and affective states (when actual social situation

was taken into account). Similarly, a longitudinal study

(Weinstein & Nguyen, 2020) found no support for hypothe-

sized associations between overall preference and motivation

for solitude and well-being over 2 weeks. Taken together,

autonomy over social context (solitude vs. interaction) does not

have a consistent effect on affective balance.

Aside from autonomy over social context, another aspect of

autonomy concerns whether the activities at hand are volitional

or self-selected. In the basketball example, people may choose

to practice basketball because they enjoy it (intrinsic motiva-

tion) or may practice because of college scholarship require-

ments (extrinsic motivation) even if they have lost interest in

the game. As such, autonomy over one’s choice of what activ-

ities to do is conceptually distinct from autonomy over one’s

choice of with whom to do the activities. Moreover, activity

choice is more consistent with the notion of “freedom of choice

with respect to actions and thoughts,” a noted benefit of soli-

tude (Long & Averill, 2003, p. 24). Although studies outside

of the solitude literature have consistently reported salubrious

effects of autonomy over activity choice on affect, vigor,

and other immediate experiences (e.g., Bachmann et al.,

2019; Fullagar & Kelloway, 2009; Trougakos et al., 2014), lit-

tle is known about whether chosen activities are experienced

more positively in solitary contexts (i.e., “chosen solitary

activities”). We conceptualize chosen solitary activities as soli-

tary activities that people want to do and unchosen solitary

activities as those that people do not want to do. Extrapolating

from existing findings, people should have more positive

experiences (affective balance and states such as meaningful-

ness and engagement) during chosen rather than unchosen

solitary activities.
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Beyond immediate experiences, the distinction between

chosen and unchosen solitary activities may also clarify indi-

vidual differences related to solitude and social interaction.

Extraversion is a disposition indicative of sociability; however,

previous findings are mixed as to whether people high (vs. low)

in extraversion spend less time in solitary contexts, whereas

research more consistently suggests that people high (vs. low)

in extraversion experience less enjoyment in solitary contexts

(e.g., Argyle & Lou, 1990; Pavot et al., 1990; Roozen et al.,

2009). Such inconsistent findings may be attributable to previ-

ous studies’ conflating chosen with unchosen solitary activi-

ties. As chosen solitary activities reflect preferences and

pleasures derived from such activities, time devoted to them

should be negatively associated with extraversion. Unchosen

solitary activities, however, should show no such association

with extraversion.

Although solitude (vs. interaction) is associated with greater

loneliness and poorer psychological well-being (e.g., lower

meaning in life; Stillman et al., 2009), advising people to max-

imize happiness by minimizing overall time spent on solitary

activities overlooks the potential benefits of solitude (e.g.,

Larson, 1997). Considering potential salubrious effects of

autonomy on psychological well-being (e.g., Reis et al.,

2000; Vansteenkiste & Ryan, 2013), the negative impacts of

solitude on well-being may be negated by having a sense of

autonomy over the activities at hand. Conversely, people enga-

ging more in unchosen solitary activities may suffer the

“double vulnerability” of a lack of social connectedness and

a lack of autonomy, resulting in lower psychological

well-being. Overall, psychological well-being should be nega-

tively associated with time spent on unchosen, rather than

chosen, solitary activities.

The Current Studies

Based on self-determination theory and existing research,

chosen solitary activities may constitute a more “benign” type

of solitude than unchosen solitary activities. In relation to

immediate experience, personality, and psychological

well-being, we propose the following:

H1: People have better immediate experiences (greater per-

ceived meaningfulness, engagement, and positive affec-

tive balance) in chosen than unchosen solitary activities.

H2: People enjoy better cognitive and motivational states

(heightened perceived creativity, vitality, productivity,

control, and intrinsic motivation) in chosen than unchosen

solitary activities.

H3: People high in extraversion spend less time on chosen

(but not unchosen) solitary activities.

H4: Spending more time on unchosen (but not chosen) soli-

tary activities is associated with poorer psychological

well-being (lower satisfaction with life and meaning

in life).

These hypotheses regarding in situ experiences of chosen

and unchosen solitary activities have not been investigated pre-

viously. Long and colleagues (2003) and Leary and colleagues

(2003), for example, examined purposes and types of solitary

activities using retrospective reports. Chua and Koestner

(2008) and Nguyen and colleagues (2018) used daily diary

designs to capture within-person variability in solitary experi-

ences, but reports were retrospective, summarizing overall

experiences each day. We instead tested our hypotheses using

ESM (Hektner et al., 2007; cf. Larson, 1990; Lay et al., 2020).

Participants received signals at random times throughout

each day to report on their activities and experiences at

that moment. Because of its shorter reporting delay, ESM is

superior to one-time surveys and daily diary studies for captur-

ing experiences in situ with minimal recall biases (Mehl &

Conner, 2012).

Method

Participants and Procedure

We used data from three ESM studies. Sample sizes were not

predetermined because data were retrieved from other projects

(see Analysis Plan for post hoc power analyses). Study 1

involved 73 participants recruited by students from a graduate

university in Southern California (Mage ¼ 31.48, SD ¼ 13.49;

60.0% female). Study 2 used an online sample of 67 adults

recruited through social media (Mage ¼ 25.30, SD ¼ 7.29;

71.1% female). Study 3 involved 203 older volunteers in the

United States (Mage ¼ 71.22, SD ¼ 6.13; 59.1% female).

Demographics are presented in Table 1. Participants were sig-

naled by a smartphone app at random times six (Studies 1 and

3) or seven (Study 2) times a day for seven consecutive days. At

each signal, participants answered a short survey about their

momentary thoughts, feelings, and behavior. After the 7 days,

participants in all studies completed an end-of-week survey.

Measures

Current activities. Upon being signaled, participants answered

questions about the main activity they were doing at that

moment. First, they reported why they were doing that activity

by selecting one of four options: “I want to,” “I want to and

I have to,” “I have to,” and “There is nothing else to do.” We

coded the first two options as chosen and the last two as uncho-

sen activities.2 Participants also reported with whom they were

interacting at that moment. We recoded “nobody” as solitary

context and other options (e.g., family members, friends) as

interactive context. This produced a 2 (activity chosenness:

chosen, unchosen) � 2 (social context: solitary, interactive)

structure with four categories: chosen solitary activity, uncho-

sen solitary activity, chosen interactive activity, and unchosen

interactive activity.

Momentary experiences. We captured momentary meaningful-

ness, engagement, and affective balance, consistent with

Seligman’s (2011) components of authentic happiness. At each

Tse et al. 3



momentary survey, participants in all studies reported the

extent to which the activity they were doing was meaningful

and the extent to which they were engaged in the activity on

a scale from 1 (not at all) to 7 (extremely). To measure affective

balance, participants in Study 1 reported their current mood on

a scale from 1 (very negative) to 7 (very positive). In Studies 2

and 3, participants reported the extent to which (when signaled)

they felt calm, excited, happy, sad, anxious, and frustrated

(Study 2); and calm, excited, happy, proud, bored, stressed, and

discouraged (Study 3) from 1 (not at all) to 7 (extremely). We

adapted items from the Affect Valuation Index to cover differ-

ent combinations of affective valence and arousal (Tsai et al.,

2006). We created an affective balance composite by reverse

coding the negative affect items and then averaging scores

across all items. The between- and within-person reliability

coefficients were .97 and .82 (Study 2) and .98 and .75 (Study

3), respectively (Shrout & Lane, 2012).

Participants also reported on several cognitive and motiva-

tional states similar to those in previous research (Larson

et al., 1985). In Study 1, they reported to what extent they felt

creative on a scale from 1 (not at all) to 7 (extremely) and rated

their energy level from 1 (very exhausted) to 7 (very energetic).

The Study 3 momentary surveys also included the item on

energy level, and additional items asking participants to what

extent they felt productive, felt in control of the situation, and

wished to do something else (low intrinsic motivation), from 1

(not at all) to 7 (extremely). These items reflect several poten-

tial benefits of solitude suggested in previous research (e.g.,

Altman, 1975; Long et al., 2003).

Person-level trait and well-being measures. In the end-of-week sur-

vey, participants in Studies 1 and 3 completed the extraversion

scale of the Big Five Mini-Marker Inventory (Saucier, 1994) on

a scale from 1 (extremely inaccurate) to 9 (extremely accurate).

Participants in Studies 2 and 3 completed the 10-item Meaning

in Life Questionnaire (Steger et al., 2006) that assessed pres-

ence and search for meaning from 1 (absolutely untrue) to 7

(absolutely true). Participants in all studies completed the

5-item Satisfaction with Life Scale (Diener et al., 1985) scored

from 1 (strongly disagree) to 7 (strongly agree). Cronbach’s as

were .89 (extraversion), .89 (presence of meaning), .91 (search

for meaning), and .87 (satisfaction with life).

Covariates. Covariates include age, sex, education (from 1 [high

school or less] to 5 [professional/doctoral degree]), ethnicity

(White vs. others), and relationship status (married vs. other

statuses) at the person level, and physical location (home vs.

other places) at the momentary level. The latter two covariates

were added based on studies showing solitude was more likely

among unmarried people and when at home (Lay et al., 2020;

Pauly et al., 2018).

Analysis Plan

To avoid delayed recall in the momentary reports, we included

only responses recorded within 30 min of being signaled

(Hektner et al., 2007). We retained only participants who com-

pleted at least 15 valid reports over the week (>2 responses/day

on average; cf. Enders et al., 2016, for alternative procedures

Table 1. Descriptive Statistics of Participants in Studies 1, 2, and 3.

M (SD)/%

Variable Study 1 Study 2 Study 3 Overall

N 66 43 174 283
k 1,874 1,244 5,651 8,769
Age 31.48 (13.49) 25.30 (7.29) 71.22 (6.13) 55.48 (22.22)
Sex (female) 60.00% 71.05% 59.06% 60.97%
Education level

High school or below 6.67% 17.24% 2.92% 5.38%
Some college 13.33% 31.03% 14.62% 16.15%
Bachelor’s degree 46.67% 31.03% 29.24% 33.46%
Master’s degree 28.33% 10.35% 37.43% 32.31%
Professional degree 5.00% 10.35% 15.79% 12.69%

Relationship status (married) 18.33% 6.90% 56.47% 42.09%
Ethnicity (White) 66.67% 50.00% 84.80% 76.63%
Chosenness and social context

Chosen solitary activities 36.96% 44.50% 43.11% 41.89%
Unchosen solitary activities 17.28% 15.72% 6.59% 10.47%
Chosen interactive activities 34.37% 31.71% 44.73% 40.34%
Unchosen interactive activities 11.39% 8.07% 5.56% 7.30%

Physical location
Home 44.71% 43.25% 55.75% 51.54%
Work/school 25.86% 26.53% 18.33% 21.15%
Other 29.43% 30.23% 25.92% 27.31%
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for missing data handling such as multilevel multiple imputa-

tions). The final sample sizes were 66 (Study 1; compliance

rate: 90.4%), 43 (Study 2; 64.2%), and 174 (Study 3; 85.7%).

The total numbers of valid responses were 1,874 (Study 1),

1,224 (Study 2), and 5,651 (Study 3).

To account for the nested data structure (momentary assess-

ments nested within participants), we used multilevel modeling

with maximum likelihood estimation (Gelman & Hill, 2006).

We regressed quality of experience indicators (e.g., meaning-

fulness, engagement) on activity chosenness (chosen, uncho-

sen), social context (solitary, interactive), the Activity

Chosenness � Social Context interaction, and covariates. We

also conducted post hoc comparisons to examine experiential

differences between chosen solitary, unchosen solitary, chosen

interactive, and unchosen interactive activities. Sample sizes

were sufficient to detect Level-1 effects as small as

d ¼ +0.13 (Study 1), +0.16 (Study 2), and +0.08 (Study

3) with power ¼ .80 and a ¼ .05 (Dong & Maynard, 2013;

Scherbaum & Pesner, 2019).

Finally, we performed partial correlation analyses to exam-

ine relationships between trait and well-being measures and

(person-average) proportions of time spent in each type of

activity. Because person-level statistical power is determined

by the number of participants instead of the number of

responses, the studies had limited power for detecting

person-level differences (Snijders, 2005). Hence, we conducted

partial correlation analyses using data of all studies combined,

controlling for person-level covariates. The combined sample

size was sufficiently powered to detect an effect size of

r ¼+.20 with power ¼ .80 and a ¼ .05 (Faul et al., 2007).

Results

Analysis code and correlation matrices are publicly available at

https://osf.io/bq69d/. Correlation matrices are also in Supple-

mentary Tables S1–S4. Raw data are unavailable due to per-

sonally identifiable information collected for other projects.

Descriptive Analyses

We first examined the distribution of responses across different

social contexts and activities. Participants reported engaging in

solitary activities in about half of their responses, on average

(Study 1: 54.2%; Study 2: 60.2%; Study 3: 49.7%). The aver-

age percentage of responses classified as chosen solitary activ-

ities and unchosen solitary activities were 37.0% and 17.3%
(Study 1); 44.5% and 15.7% (Study 2); and 43.1% and 6.6%
(Study 3). Hence, solitary activities were common in people’s

daily lives, and the majority of solitary activities were chosen

rather than unchosen. The intraclass correlations (ICC) of the

momentary-level quality of experience variables ranged from

.186 to .399 (see Table 2), reinforcing the necessity of multile-

vel modeling (Gelman & Hill, 2006).

Momentary-Level Analyses: Quality of Experience
During Activities

We used multilevel models (Level 1: momentary-level, Level

2: person-level) to examine effects of activity chosenness,

social context, and their interaction on quality of experience

(activity meaningfulness, activity engagement, affective bal-

ance, creativity, energy, productivity, control, and intrinsic

motivation), controlling for covariates. Table 2 and Supple-

mentary Tables S5–S12 report model estimates for each study

separately and the three samples combined (with study mem-

bership included as a covariate). Across all studies, the positive

main effects of activity chosenness on quality of experience

were significant (except for creativity), suggesting that quality

of experience was consistently higher in chosen than in uncho-

sen activities. Main effects of social context on meaningful-

ness, engagement, affective balance, energy, productivity,

and intrinsic motivation (reverse of “wishing to do something

else”) were consistently negative across studies, suggesting

overall higher quality of experience in interactive than in soli-

tary activities. As expected, however, participants reported

feeling more in control in solitary than in interactive activities.

Many of the Social Context�Activity Chosenness interactions

were statistically significant; hence, we conducted post hoc

comparisons of quality of experience across chosen solitary,

unchosen solitary, chosen interactive, and unchosen interactive

activities.

Figure 1 reports estimates and 95% CIs for the outcome

variables in each social context and activity chosenness condi-

tion. Across studies, participants reported the highest levels of

meaningfulness, engagement, and affective balance during

chosen interactive activities, followed by chosen solitary,

unchosen interactive, and unchosen solitary activities. In Study

1, participants also reported the highest energy levels during

chosen interactive activities, although creativity did not differ

across activity types. In Study 3, although participants reported

the highest levels of energy, productivity, and intrinsic motiva-

tion during chosen interactive activities, they reported the

greatest sense of control during chosen solitary activities.

Taken together, findings supported H1 and H2, such that

quality of experience in chosen solitary activities was overall

better than unchosen solitary activities. The inclusion of

chosen/unchosen solitary/interactive activities in models

reduced momentary-level variance in the quality of experience

outcomes by amounts ranging from 1.96% (creativity) to

16.93% (motivation; see Table 2).

Person-Level Analyses: Individual Difference Correlates
of Activity Engagement

We also examined correlations between person-level propor-

tions of time spent in each activity category (chosen/unchosen,

social/interactive) and extraversion, meaning in life, and satis-

faction with life (see Supplementary Table S4). Extraversion

was negatively associated with the proportion of time spent in

chosen solitary activities (r ¼ �.234, 95% CI [�.352, �.108])
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Table 2. Unstandardized Estimates and 95% Confidence Intervals for Multilevel Models Predicting Quality of Experience in Chosen Solitary
Activities, Unchosen Solitary Activities, Chosen Interactive Activities, and Unchosen Interactive Activities in Studies 1, 2, and 3.

Estimates [95% CI]

Outcome Predictor Study 1 Study 2 Study 3 Overall

Meaningfulness Solitude �0.418***
[�0.597, �0.238]

�0.681***
[�1.025, �0.336]

�0.637***
[�0.734, �0.539]

�0.586***
[�0.670, �0.502]

Chosenness 0.590***
[0.314, 0.865]

0.992***
[0.599, 1.386]

0.942***
[0.792, 1.092]

0.831***
[0.700, 0.962]

S � C �0.264
[�0.586, 0.058]

�0.752*
[�1.382, �0.122]

�0.135
[�0.368, 0.099]

�0.268**
[�0.447, �0.088]

ICC .249 .211 .277 .286
%DVarL1 11.628 11.398 12.458 11.958
%DVarL2 2.752 2.200 2.733 2.596

Engagement Solitude �0.438***
[�0.619, �0.257]

�0.390*
[�0.756, �0.025]

�0.194***
[�0.277, �0.112]

�0.261***
[�0.339, �0.184]

Chosenness 0.677***
[0.456, 0.898]

0.835***
[0.468, 1.202]

0.327***
[0.214, 0.440]

0.498***
[0.392, 0.604]

S � C �0.334*
[�0.643, �0.025]

�0.238
[�0.857, 0.382]

0.116
[�0.081, 0.313]

�0.044
[�0.205, 0.118]

ICC .176 .168 .336 .271
%DVarL1 11.786 9.650 4.755 6.566
%DVarL2 3.167 3.746 1.094 2.193

Affective balance Solitude �0.403***
[�0.523, �0.282]

�0.244*
[�0.460, �0.028]

�0.048*
[�0.092, �0.005]

�0.144***
[�0.192, �0.096]

Chosenness 0.669***
[0.536, 0.802]

0.484**
[0.214, 0.754]

0.507***
[0.436, 0.579]

0.555***
[0.488, 0.622]

S � C �0.323**
[�0.548, �0.097]

�0.401*
[�0.794, �0.008]

�0.156**
[�0.260, �0.051]

�0.204***
[�0.303, �0.105]

ICC .221 .390 .394 .354
%DVarL1 12.389 7.821 10.555 10.526
%DVarL2 0.000 2.557 6.336 3.718

Creativity Solitude �0.105
[�0.257, 0.047]

Chosenness 0.145
[�0.062, 0.352]

S � C �0.126
[�0.444, 0.191]

ICC .263
%DVarL1 1.956
%DVarL2 0.000

Energy Solitude �0.385***
[�0.544, �0.227]

�0.238***
[�0.304, �0.171]

�0.265***
[�0.328, �0.202]

Chosenness 0.472***
[0.302, 0.642]

0.385***
[0.277, 0.493]

0.416***
[0.324, 0.507]

S � C �0.366*
[�0.648, �0.084]

�0.027
[�0.202, 0.149]

�0.133
[�0.279, 0.013]

ICC .186 .406 .399
%DVarL1 6.484 4.556 5.241
%DVarL2 0.000 0.513 0.121

Productivity Solitude �0.183**
[�0.292, �0.074]

Chosenness 0.193*
[0.040, 0.346]

S � C �0.091
[�0.341, 0.159]

ICC .292
%DVarL1 3.493
%DVarL2 3.818

(continued)
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Table 2. (continued)

Estimates [95% CI]

Outcome Predictor Study 1 Study 2 Study 3 Overall

Sense of control Solitude 0.232***
[0.146, 0.317]

Chosenness 0.708***
[0.580, 0.836]

S � C �0.223*
[�0.430, �0.016]

ICC .340
%DVarL1 6.199
%DVarL2 4.995

Wish to do something else Solitude 0.212***
[0.113, 0.311]

Chosenness �1.798***
[�2.026, �1.571]

S � C 0.327*
[0.058, 0.596]

ICC .263
%DVarL1 16.933
%DVarL2 13.905

Note. For the three studies combined, N ¼ 283; k ¼ 8,749. For Study 1, N ¼ 66; k ¼ 1,874. For Study 2, N ¼ 43; k ¼ 1,224. For Study 3, N ¼ 174; k ¼ 5,651.
S � C ¼ Two-way interaction between social context (solitary vs. interactive) and activity chosenness (chosen vs. unchosen). ICC ¼ Intraclass correlation.
%DVarL1 and %DVarL2 are the percentages of Level-1 (momentary-level) and Level-2 (person-level) variances reduced by including social context, activity
chosenness, and their interaction in models containing only the covariates. Study 3 was the comparison group for the overall analyses. For parsimony, estimates
of covariates, random effects, and intercepts are reported in Supplementary Tables S5–S12.

*p < .05. **p < .01. ***p < .001.

Figure 1. Unstandardized estimates and 95% confidence intervals for quality of experience in chosen/unchosen solitary/interactive activities
across all studies and in Studies 1, 2, and 3 (from left to right). Note. For the three studies combined, N ¼ 283; k ¼ 8,749. For Study 1, N ¼ 66;
k ¼ 1,874. For Study 2, N ¼ 43; k ¼ 1,224. For Study 3, N ¼ 174; k ¼ 5,651. Wish Else ¼ wish to do something else.
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but positively associated with the proportion of time in chosen

interactive activities (r ¼ .205, CI [.078, .328]). That is, people

higher in extraversion engaged more in chosen interactive activ-

ities and less in chosen solitary activities, consistent with H3.

Further, the proportion of time spent in unchosen solitary activ-

ities was negatively associated with both presence of meaning in

life (r ¼ �.326, CI [�.446, �.195]) and satisfaction with life

(r ¼ �.275, CI [�.384, �.159]). That is, the more people

engaged in unchosen solitary activities, the poorer their psycho-

logical well-being, supporting H4. Search for meaning in life

showed no associations with engagement in chosen

(r ¼ �.070, CI [�.208, .071]) or unchosen solitary activities

(r ¼ .017, CI [�.123, .157]).

Finally, we conducted post hoc cross-level analyses examin-

ing moderating effects of extraversion on quality of experience

in chosen/unchosen solitary/interactive activities (see Supple-

mentary Tables S13–S20). The only statistically significant

three-way Extraversion � Solitude � Chosenness interaction

was when predicting productivity (b ¼ 0.307, 95% CI [0.077,

0.538]). As shown in Figure 2, less extraverted participants

reported lower productivity levels in unchosen interactive

activities than their more extraverted counterparts.

Discussion

We examined people’s momentary quality of experience as a

function of social context (solitary/interactive) and activity

chosenness (chosen/unchosen) across three ESM studies. We

also examined whether overall time spent on these different

activities was associated with extraversion and psychological

well-being variables. Consistent with hypotheses, people

reported better quality experiences in chosen than in unchosen

solitary activities (H1, H2). Whereas extraversion was

positively associated with time spent on chosen interactive

activities and negatively associated with chosen solitary activ-

ities (H3), satisfaction with life and presence of meaning in life

were negatively associated only with unchosen solitary activi-

ties (H4). Post hoc analyses revealed that people low (vs. high)

in extraversion felt less productive in chosen interactive activ-

ities; however, productivity levels across different levels of

extraversion were similar in chosen and unchosen solitary

activities (Figure 2). In summary, chosen solitary activities

appear to be a relatively “benign” type of solitude, whereas

unchosen solitary activities appear relatively “harmful” given

their relationships with quality of experience and well-being.

Our findings underscore the importance of felt autonomy in

both solitary and interactive contexts. Previous studies have

focused on autonomy over the choice between interacting and

not interacting with others (Lay et al., 2020; Nguyen et al.,

2018). Our studies, however, focus on autonomy over the

choice of doing a particular activity (regardless of whether a

person wants to do it alone or with others), which may help

explain diverging findings in the solitude literature. Future

research can disentangle activity choice from choice of social

context by measuring these together.

Extending our understanding of autonomous solitude to

autonomy over solitary activities is particularly important

given the contemporary lifestyles. For example, in the

COVID-19 pandemic, social distancing and shelter-in-place

orders increase people’s risk of social isolation (Krendl &

Perry, 2021). From a conventional perspective focusing on

autonomy over social context, people being forced into

unwanted solitude may suffer poorer psychological health.

However, even when people must stay physically isolated, they

can preserve autonomy by doing chosen (rather than unchosen)

solitary activities. That is, the psychological impacts of public

health measures such as lockdowns may be ameliorated if peo-

ple spend their self-isolation time doing chosen solitary

activities.

Strengths, Limitations, and Future Directions

Unlike cross-sectional, one-time surveys, ESM studies have the

advantage of capturing ecologically valid within-person varia-

tion (Hektner et al., 2007). However, ESM studies are costly to

conduct, particularly with demographic groups requiring more

assistance with ESM smartphone applications. This limits ESM

study sample sizes, raising concerns about statistical power and

unstable model estimates. We mitigated this sample size issue

(especially for between-person analyses) by combining data

from three studies, while also reporting results for each study.

Another limitation was our use of nonrepresentative samples.

For example, older adults able to participate in our

smartphone-based ESM study (Study 3) were likely healthier

and more educated than their same-age peers. Moreover, indi-

viduals who do more solitary activities due to mobility or

health limitations were likely underrepresented in our samples.

Hence, findings may not be generalizable to population repre-

sentative samples.

Figure 2. Unstandardized estimates and 95% confidence intervals of
productivity in chosen/unchosen solitary/interactive activities, split by
extraversion. Note. N ¼ 174; k ¼ 5,651. Extraversion was split into
quartiles. Estimates were computed adjusted for physical location, age,
gender, education, ethnicity, and marital status.
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Due to the time-intensive ESM design, we used single-item

measures when possible to reduce respondents’ fatigue

(Mehl & Conner, 2012). While this practice limits internal

consistency, avoiding lengthy scales is common in ESM

studies (e.g., Hektner et al., 2007; Larson, 1990). We also com-

bined positive and negative affect items in Studies 2 and 3 to

create the affective balance composite. Findings should be

interpreted with caution given the debate over the unidimen-

sionality of positive and negative affect (Diener & Emmons,

1984; Watson et al., 1988) and the differing affect items used

across studies. For most experiential outcomes, chosen and

unchosen solitary activities showed similar positive effects in

our studies. Future research should replicate these preliminary

findings using more established scales (e.g., for creativity,

productivity).

Future studies should also expand this work to other person-

ality characteristics and samples. For example, besides extra-

version, relationships between chosen/unchosen solitary

activities and other personality traits such as neuroticism are

worth examining, given previous research linking these traits

with solitude preferences (e.g., Burger, 1995). Additionally,

our participants were from Western cultures, which value

autonomy more than non-Western cultures (Iyengar & Lepper,

1999). Given the cultural differences in solitary experiences

(e.g., Jiang et al., 2019) and autonomy-seeking (e.g., Markus,

2016), cross-cultural studies may reveal different well-being

implications of these activity contexts across cultures.

Conclusion

Going beyond autonomy over social contexts, our three ESM

studies examined autonomy over choosing to do specific activ-

ities. We show that unchosen (vs. chosen) solitary activities are

accompanied by worse quality of experience, and consistent

engagement in these activities is associated with poorer psy-

chological well-being. Chosen solitary activities, in contrast,

have a relatively benign impact on quality of experience and

well-being, and prolonged engagement in these activities is

associated with introversion. When people are put into solitude,

such as during a lockdown, finding activities they want to do

may be key to alleviating negative experiences.
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Notes

1. Previous research has often defined solitude as the absence of other

people in the same space (cf. Larson, 1990, Nguyen et al., 2018).

While absence of others usually implies absence of social interac-

tion, these do not always go together. For conceptual clarity, we

define solitude as the absence of social interaction. For example,

joining a video conference at home would be an interactive activ-

ity, whereas studying quietly in a public library would be a solitary

activity.

2. The chosen versus unchosen activity distinction emphasizes differ-

ent motivations for doing an activity. Take reading a novel as an

example: We classify this as a chosen activity if a student reads the

novel because she finds it interesting, but as an unchosen activity if

the student reads the novel just to meet course requirements. These

definitions of chosen/unchosen activities are close to Ryan and

Deci’s (2000) ideas of intrinsic/extrinsic motivation.

References

Altman, I. (1975). The environment and social behavior: Privacy, per-

sonal space, territory, crowding. Brooks/Cole.

Argyle, M., & Lu, L. (1990). The happiness of extraverts. Personality

and Individual Differences, 11(10), 1011–1017. https://doi.org/10.

1016/0191-8869(90)90128-e

Averill, J. R., & Sundararajan, L. (2014). Experiences of solitude:

Issues of assessment, theory, and culture. In R. J. Coplan & J. C.

Bowker (Eds.), The handbook of solitude: Psychological perspec-

tives on social isolation, social withdrawal, and being alone

(pp. 90–108). Wiley Blackwell.

Bachmann, O., Grunschel, C., & Fries, S. (2019). Multitasking and

feeling good? Autonomy of additional activities predicts affect.

Journal of Happiness Studies, 20(3), 899–918. https://doi.org/10.

1007/s10902-018-9973-3

Burger, J. M. (1995). Individual differences in preference for solitude.

Journal of Research in Personality, 29(1), 85–108. https://doi.org/

10.1006/jrpe.1995.1005

Chua, S. N., & Koestner, R. (2008). A self-determination theory per-

spective on the role of autonomy in solitary behavior. The Journal

of Social Psychology, 148(5), 645–648. https://doi.org/10.3200/

socp.148.5.645-648

Chui, H., Hoppmann, C. A., Gerstorf, D., Walker, R., & Luszcz, M. A.

(2014). Social partners and momentary affect in the oldest-old: The

presence of others benefits affect depending on who we are and

who we are with. Developmental Psychology, 50(3), 728–740.

https://doi.org/10.1037/a0033896

Diener, E., & Emmons, R. A. (1984). The independence of positive

and negative affect. Journal of Personality and Social Psychology,

47(5), 1105–1117. https://doi.org/10.1037/0022-3514.47.5.1105

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The

satisfaction with life scale. Journal of Personality Assessment,

49(1), 71–75. https://doi.org/10.1207/s15327752jpa4901_13

Tse et al. 9

https://orcid.org/0000-0003-2725-1849
https://orcid.org/0000-0003-2725-1849
https://orcid.org/0000-0003-2725-1849
https://doi.org/10.1016/0191-8869&lpar;90&rpar;90128-e
https://doi.org/10.1016/0191-8869&lpar;90&rpar;90128-e
https://doi.org/10.1007/s10902-018-9973-3
https://doi.org/10.1007/s10902-018-9973-3
https://doi.org/10.1006/jrpe.1995.1005
https://doi.org/10.1006/jrpe.1995.1005
https://doi.org/10.3200/socp.148.5.645-648
https://doi.org/10.3200/socp.148.5.645-648
https://doi.org/10.1037/a0033896
https://doi.org/10.1037/0022-3514.47.5.1105
https://doi.org/10.1207/s15327752jpa4901_13


Dong, N., & Maynard, R. A. (2013). PowerUp!: A tool for calculating

minimum detectable effect sizes and minimum required sample

sizes for experimental and quasi-experimental design studies.

Journal of Research on Educational Effectiveness, 6(1), 24–67.

https://10.1080/19345747.2012.673143

Enders, C. K., Mistler, S. A., & Keller, B. T. (2016). Multilevel mul-

tiple imputation: A review and evaluation of joint modeling and

chained equations imputation. Psychological Methods, 21(2),

222–240. https://doi.org/10.1037/met0000063

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power

3: A flexible statistical power analysis program for the social,

behavioral, and biomedical sciences. Behavior Research Methods,

39(2), 175–191. https://doi.org/10.3758/Bf03193146

Fullagar, C. J., & Kelloway, E. K. (2009). Flow at work: An experi-

ence sampling approach. Journal of Occupational and Organiza-

tional Psychology, 82(3), 595–615. https://doi.org/10.1348/0963

17908x357903

Gelman, A., & Hill, J. (2006). Data analysis using regression and mul-

tilevel/hierarchical models. Cambridge University Press.

Hammitt, W. E. (1982). Cognitive dimensions of wilderness solitude.

Environment and Behavior, 14(4), 478–493. https://doi.org/10.

1177/0013916582144005

Hawkley, L. C., & Cacioppo, J. T. (2003). Loneliness and pathways to

disease. Brain, Behavior, and Immunity, 17(1), 98–105. https://doi.

org/10.1016/s0889-1591(02)00073-9

Hektner, J. M., Schmidt, J. A., & Csikszentmihalyi, M. (2007).

Experience sampling method: Measuring the quality of everyday

life. SAGE.

Iyengar, S. S., & Lepper, M. R. (1999). Rethinking the value of

choice: A cultural perspective on intrinsic motivation. Journal of

Personality and Social Psychology, 76(3), 349–366. http://doi.

org/10.1037/0022-3514.76.3.349

Jiang, D., Fung, H. H., Lay, J. C., Ashe, M. C., Graf, P., & Hoppmann,

C. A. (2019). Everyday solitude and well-being in old age: The role

of culture versus immigration. Aging and Mental Health, 23(9),

1095–1104. https://doi.org/10.1080/13607863.2018.1479836

Krendl, A. C., & Perry, B. L. (2021). The impact of sheltering in

place during the COVID-19 pandemic on older adults’ social and

mental well-being. The Journals of Gerontology, Series B:

Psychological Sciences, 76(2), e53–e58. https://doi.org/10.1093/

geronb/gbaa110

Larson, R. W. (1990). The solitary side of life: An examination of the

time people spend alone from childhood to old age. Developmental

Review, 10(2), 155–183. https://doi.org/10.1016/0273-2297(90)

90008-r

Larson, R. W. (1997). The emergence of solitude as a constructive

domain of experience in early adolescence. Child Development,

68(1), 80–93. https://doi.org/10.2307/1131927

Larson, R., Csikszentmihalyi, M., & Graef, R. (1980). Mood variabil-

ity and the psychosocial adjustment of adolescents. Journal of

Youth and Adolescence, 9(6), 469–490. https://doi.org/10.1007/

bf02089885

Larson, R., Zuzanek, J., & Mannell, R. (1985). Being alone versus

being with people: Disengagement in the daily experience of older

adults. Journal of Gerontology, 40(3), 375–381. https://doi.org/10.

1093/geronj/40.3.375

Lay, J. C., Fung, H. H., Jiang, D., Lau, C. H., Mahmood, A., Graf, P.,

& Hoppmann, C. A. (2019). Solitude in context: On the role of cul-

ture, immigration, and acculturation in the experience of time to

oneself. International Journal of Psychology, 55(4), 562–571.

https://doi.org/10.1002/ijop.12641

Lay, J. C., Pauly, T., Graf, P., Mahmood, A., & Hoppmann, C. A.

(2020). Choosing solitude: Age differences in situational and

affective correlates of solitude-seeking in midlife and older adult-

hood. The Journals of Gerontology Series B: Psychological

Sciences, 59(6), 294–304. https://doi.org/10.1093/geronb/gby044

Leary, M. R., Herbst, K. C., & McCrary, F. (2003). Finding pleasure in

solitary activities: Desire for aloneness or disinterest in social con-

tact? Personality and Individual Differences, 35(1), 59–68. https://

doi.org/10.1016/s0191-8869(02)00141-1

Liu, H., Xie, Q. W., & Lou, V. W. Q. (2019). Everyday social inter-

actions and intra-individual variability in affect: A systematic

review and meta-analysis of ecological momentary assessment

studies. Motivation and Emotion, 43(2), 339–353. https://doi.org/

10.1007/s11031-018-9735-x

Long, C. R., & Averill, J. R. (2003). Solitude: An exploration of ben-

efits of being alone. Journal for the Theory of Social Behaviour,

33(1), 21–44. https://doi.org/10.1111/1468-5914.00204

Long, C. R., Seburn, M., Averill, J. R., & More, T. A. (2003). Solitude

experiences: Varieties, settings, and individual differences.

Personality and Social Psychology Bulletin, 29(5), 578–583.

https://doi.org/10.1177/0146167203029005003

Markus, H. R. (2016). What moves people to action? Culture and

motivation. Current Opinion in Psychology, 8, 161–166. https://

doi.org/10.1016/j.copsyc.2015.10.028

Mehl, M. R., & Conner, T. S. (Eds.). (2012). Handbook of research

methods for studying daily life. Guilford Press.

Ng, J. Y. Y., Ntoumanis, N., Thøgersen-Ntoumani, C., Deci, E. L.,

Ryan, R. M., Duda, J. L., & Williams, G. C. (2012). Self-

determination theory applied to health contexts. Perspectives on

Psychological Science, 7(4), 325–340. https://doi.org/10.1177/

1745691612447309

Nguyen, T. T., Ryan, R. M., & Deci, E. L. (2018). Solitude as an

approach to affective self-regulation. Personality and Social Psy-

chology Bulletin, 44(1), 92–106. https://doi.org/10.1177/

0146167217733073

Nguyen, T. T., Werner, K. M., & Soenens, B. (2019). Embracing me-

time: Motivation for solitude during transition to college.

Motivation and Emotion, 43(4), 571–591. https://doi.org/10.

1007/s11031-019-09759-9

Pauly, T., Lay, J. C., Nater, U. M., Scott, S. B., & Hoppmann, C. A.

(2017). How we experience being alone: Age differences in affec-

tive and biological correlates of momentary solitude. Gerontology,

63(1), 55–66. https://doi.org/10.1159/000450608

Pauly, T., Lay, J. C., Scott, S. B., & Hoppmann, C. A. (2018). Social

relationship quality buffers negative affective correlates of every-

day solitude in an adult lifespan and an older adult sample.

Psychology and Aging, 33(5), 728–738. https://doi.org/10.1037/

pag0000278

Pavot, W., Diener, E., & Fujita, F. (1990). Extraversion and happiness.

Personality and Individual Differences, 11(12), 1299–1306.

https://doi.org/10.1016/0191-8869(90)90157-m

10 Social Psychological and Personality Science XX(X)

https://10.1080/19345747.2012.673143
https://doi.org/10.1037/met0000063
https://doi.org/10.3758/Bf03193146
https://doi.org/10.1348/096317908x357903
https://doi.org/10.1348/096317908x357903
https://doi.org/10.1177/0013916582144005
https://doi.org/10.1177/0013916582144005
https://doi.org/10.1016/s0889-1591&lpar;02&rpar;00073-9
https://doi.org/10.1016/s0889-1591&lpar;02&rpar;00073-9
http://doi.org/10.1037/0022-3514.76.3.349
http://doi.org/10.1037/0022-3514.76.3.349
https://doi.org/10.1080/13607863.2018.1479836
https://doi.org/10.1093/geronb/gbaa110
https://doi.org/10.1093/geronb/gbaa110
https://doi.org/10.1016/0273-2297&lpar;90&rpar;90008-r
https://doi.org/10.1016/0273-2297&lpar;90&rpar;90008-r
https://doi.org/10.2307/1131927
https://doi.org/10.1007/bf02089885
https://doi.org/10.1007/bf02089885
https://doi.org/10.1093/geronj/40.3.375
https://doi.org/10.1093/geronj/40.3.375
https://doi.org/10.1002/ijop.12641
https://doi.org/10.1093/geronb/gby044
https://doi.org/10.1016/s0191-8869&lpar;02&rpar;00141-1
https://doi.org/10.1016/s0191-8869&lpar;02&rpar;00141-1
https://doi.org/10.1007/s11031-018-9735-x
https://doi.org/10.1007/s11031-018-9735-x
https://doi.org/10.1111/1468-5914.00204
https://doi.org/10.1177/0146167203029005003
https://doi.org/10.1016/j.copsyc.2015.10.028
https://doi.org/10.1016/j.copsyc.2015.10.028
https://doi.org/10.1177/1745691612447309
https://doi.org/10.1177/1745691612447309
https://doi.org/10.1177/0146167217733073
https://doi.org/10.1177/0146167217733073
https://doi.org/10.1007/s11031-019-09759-9
https://doi.org/10.1007/s11031-019-09759-9
https://doi.org/10.1159/000450608
https://doi.org/10.1037/pag0000278
https://doi.org/10.1037/pag0000278
https://doi.org/10.1016/0191-8869&lpar;90&rpar;90157-m


Pedersen, D. M. (1979). Dimensions of privacy. Perceptual and Motor

Skills, 48(3_suppl), 1291–1297. https://doi.org/10.2466/pms.1979.

48.3c.1291

Pedersen, D. M. (1997). Psychological functions of privacy. Journal

of Environmental Psychology, 17(2), 147–156. https://doi.org/10.

1006/jevp.1997.0049

Pedersen, D. M. (1999). Model for types of privacy by privacy func-

tions. Journal of Environmental Psychology, 19(4), 397–405.

https://doi.org/10.1006/jevp.1999.0140

Pressman, S. D., Cohen, S., Miller, G. E., Barkin, A., Rabin, B. S., &

Treanor, J. J. (2005). Loneliness, social network size, and immune

response to influenza vaccination in college freshmen. Health

Psychology, 24(3), 297–306. https://doi.org/10.1037/0278-6133.

24.3.297

Reis, H. T., Sheldon, K. M., Gable, S. L., Roscoe, J., & Ryan, R. M.

(2000). Daily well-being: The role of autonomy, competence, and

relatedness. Personality and Social Psychology Bulletin, 26(4),

419–435. https://doi.org/10.1177/0146167200266002

Roozen, H. G., Evans, B. E., Wiersema, H., & Meyers, R. J. (2009). The

influence of extraversion on preferences and engagement in pleasant

activities in patients with substance use disorders: One size fits all?

Journal of Behavior Analysis in Health, Sports, Fitness and Medi-

cine, 2(1), 55–66. https://doi.org/10.1037/h0100374

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the

facilitation of intrinsic motivation, social development, and well-

being. American Psychologist, 55(1), 68–78. https://doi.org/10.

1037/0003-066x.55.1.68

Saucier, G. (1994). Mini-markers: A brief version of Goldberg’s uni-

polar Big-Five markers. Journal of Personality Assessment, 63(3),

506–516. https://doi.org/10.1207/s15327752jpa6303_8

Scherbaum, C. A., & Pesner, E. (2019). Power analysis for multilevel

research. In S. Humphrey & J. LeBreton (Eds.), The handbook of

multilevel theory, measurement, and analysis (pp. 329–352).

American Psychological Association.

Seligman, M. E. P. (2011). Flourish. Free Press.

Shaver, P., & Buhrmester, D. (1983). Loneliness, sex-role orientation

and group life: A social needs perspective. In P. B. Paulus (Ed.),

Basic group processes. Springer series in social psychology

(pp. 259–288). Springer. https://doi.org/10.1007/978-1-4612-

5578-9_11

Shrout, P. E., & Lane, S. P. (2012). Psychometrics. In M. R. Mehl &

T. S. Conner (Eds.), Handbook of research methods for studying

daily life (pp. 302–320). Guilford Press.

Snijder, T. A. B. (2005). Power and sample size in multi-level designs.

In B. S. Everitt & D. C. Howell (Eds.), Encyclopedia of statistics in

behavioral science (pp. 1570–1573). Wiley.

Steger, M. F., Frazier, P., Oishi, S., & Kaler, M. (2006). The meaning

in life questionnaire: Assessing the presence of and search for

meaning in life. Journal of Counseling Psychology, 53(1),

80–93. https://doi.org/10.1037/0022-0167.53.1.80

Stillman, T. F., Baumeister, R. F., Lambert, N. M., Crescioni, A. W.,

DeWall, C. N., & Fincham, F. D. (2009). Alone and without pur-

pose: Life loses meaning following social exclusion. Journal of

Experimental Social Psychology, 45(4), 686–694. https://doi.org/

10.1016/j.jesp.2009.03.007

Trougakos, J. P., Hideg, I., Cheng, B. H., & Beal, D. J. (2014). Lunch

breaks unpacked: The role of autonomy as a moderator of recovery

during lunch. Academy of Management Journal, 57(2), 405–421.

https://doi.org/10.5465/amj.2011.1072

Tsai, J. L., Knutson, B., & Fung, H. H. (2006). Cultural variation in

affect valuation. Journal of Personality and Social Psychology,

90(2), 288–307. https://doi.org/10.1037/0022-3514.90.2.288

Vansteenkiste, M., & Ryan, R. M. (2013). On psychological growth

and vulnerability: Basic psychological need satisfaction and need

frustration as a unifying principle. Journal of Psychotherapy Inte-

gration, 23(3), 263–280. https://doi.org/10.1037/a0032359

van Zyl, C. J. J., Dankaert, E., & Guse, T. (2018). Motivation for soli-

tude: A cross-cultural examination of adolescents from collectivist

and individualist cultures in South Africa. Journal of Child and

Family Studies, 27(3), 697–706. https://doi.org/10.1007/s10826-

017-0916-0

Wang, Y. (2006). Culture and solitude: Meaning and significance of

being alone [Unpublished master’s thesis]. University of Massa-

chusetts, Amherst.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and

validation of brief measures of positive and negative affect: The

PANAS scales. Journal of Personality and Social Psychology,

54, 1063–1070. http://doi.org/10.1037/0022-3514.54.6.1063

Weinstein, N., & Nguyen, T.-V. (2020). Motivation and preference in

isolation: A test of their different influences on responses to self-

isolation during the COVID-19 outbreak. Royal Society Open

Science, 7(5), 200458. https://doi.org/10.1098/rsos.200458

Author Biographies

Dwight C. K. Tse is a lecturer at the School of Psychological Sciences

and Health, University of Strathclyde Glasgow, G1 1QE, UK.

Jennifer C. Lay is a lecturer at the Department of Psychology,

University of Exeter, Exeter, EX4 4QG, UK.

Jeanne Nakamura is an associate professor of psychology and codir-

ector of the Quality of Life Research Center, Claremont Graduate

University, Claremont, CA 91711, USA.

Handling Editor: Richard Slatcher

Tse et al. 11

https://doi.org/10.2466/pms.1979.48.3c.1291
https://doi.org/10.2466/pms.1979.48.3c.1291
https://doi.org/10.1006/jevp.1997.0049
https://doi.org/10.1006/jevp.1997.0049
https://doi.org/10.1006/jevp.1999.0140
https://doi.org/10.1037/0278-6133.24.3.297
https://doi.org/10.1037/0278-6133.24.3.297
https://doi.org/10.1177/0146167200266002
https://doi.org/10.1037/h0100374
https://doi.org/10.1037/0003-066x.55.1.68
https://doi.org/10.1037/0003-066x.55.1.68
https://doi.org/10.1207/s15327752jpa6303_8
https://doi.org/10.1007/978-1-4612-5578-9_11
https://doi.org/10.1007/978-1-4612-5578-9_11
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1016/j.jesp.2009.03.007
https://doi.org/10.1016/j.jesp.2009.03.007
https://doi.org/10.5465/amj.2011.1072
https://doi.org/10.1037/0022-3514.90.2.288
https://doi.org/10.1037/a0032359
https://doi.org/10.1007/s10826-017-0916-0
https://doi.org/10.1007/s10826-017-0916-0
http://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1098/rsos.200458

	Autonomy Matters: Experiential and Individual Differences in Chosen and Unchosen Solitary Activities From Three Experience Sampling Studies
	Positive and Negative Experiences in Solitude
	Autonomy Matters: Chosen and Unchosen Solitary Activities
	The Current Studies
	Method
	Participants and Procedure
	Measures
	Current activities
	Momentary experiences
	Person-level trait and well-being measures
	Covariates

	Analysis Plan

	Results
	Descriptive Analyses
	Momentary-Level Analyses: Quality of Experience During Activities
	Person-Level Analyses: Individual Difference Correlates of Activity Engagement

	Discussion
	Strengths, Limitations, and Future Directions

	Conclusion
	Declaration of Conflicting Interests
	Funding
	ORCID iD
	Supplemental Material
	Notes
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


