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ABSTRACT 

The smartphone plays a dominant role in everyday life. 
Among young adults, the average daily usage time is almost 
four hours. The present study [N=399] examines the 
specific psychological role of smartphone usage during 
alone time (e.g. in the subway, waiting, in bed). Particularly, 
we explore its role in coping with negative emotions in the 
sense of an “attachment object”, providing comfort like a 
pacifier for infants. Results underlined the pacifying role of 
smartphone usage to cope with negative emotions in 
moments of alone time. Moreover, particular personality 
dispositions (e.g., high need to belong, high proneness to 
boredom) were associated with more extensive self-
reported smartphone usage and mediated by the perception 
of the smartphone as an attachment object. Finally, 
smartphone usage was negatively correlated to self-insight, 
possibly substituting intense inner debates or self-
realizations during alone time. Implications for HCI 
research and practice are discussed. 
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1  INTRODUCTION 

Since the invention of the first iPhone more than a decade 
ago, the smartphone’s influence on peoples’ lives has been 
continuously increasing. Its rising pervasiveness becomes 
evident through statistics on adoption rate and usage time. 
For example, the average daily time millennials (i.e., people 
born between 1980 and 2000) worldwide spent on mobile 
internet applications increased from 107 to 223 minutes 
from 2012 to 2017 [93]. With its handiness and 
multifunctionality the smartphone has become the 
“consumers’ constant companion” [103:149) and is present 
across all domains of life: work, relationships, and solitude 
[16, 103]. Simultaneously to the rise of the smartphone, 
research in the fields of human-computer interaction (HCI) 
and psychology showed increasing interest in users’ 
experiences and motivations related to smartphone usage, 
including personality factors, individual perceptions, and 
connotations of the smartphone, as well as consequences of 
usage for cognitive and emotional variables. For example, 
HCI research found positive correlations between intensity 
of smartphone use and personality traits such as capacity 
for solitude [11], need to belong [50], and proneness to 
boredom [62, 67]. Such findings suggest that smartphone 
usage may seem more or less attractive depending on one’s 
personality structure. More specifically, the smartphone 
may fulfill psychological needs related to particular 
personality traits, whereby the utilization of the 
smartphone for need fulfillment could also be an 
unconscious process. This also fits users’ reflections about 
their own usage behavior, typically describing smartphone 
usage as “unplanned” activity and running “under the 
radar” for most of the time [60]. In extreme cases, 
smartphone usage may even result in compulsive behavior 
(e.g., continuous habitual checking on missed calls or 
messages) that is no more enjoyable but primarily stressful 
[58]. In an ethnographic HCI study by Aranda and Braig 
[4], one participant labelled this kind of habitual, excessive 
smartphone use as a “prison”, since “you can get lost in 
your phone and not get out.” [4:19:4]. However, despite 
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feeling stressed by the phone from time to time, for many 
of the participants, the imagination of being without one’s 
phone appeared even more stressful and extremely 
inconvenient. Referring to the irresistibility of constant 
checking, one participant described the smartphone as a 
“pocket slot machine” where a reward could arrive at any 
moment, logically implying continuous use: “If you could 
win the lottery at any moment, wouldn’t you keep 
checking?” [4:19:3]. All these findings underline the 
pervasive effects of the smartphone in daily life and the 
immense relevance of related psychological functions. 
In the realms of work or academic performance, a 
correlational study found a negative association between 
cell phone use and academic performance [63]. An 
experimental study showed that the mere presence of the 
smartphone reduced cognitive capacity, especially for those 
users with a higher dependence on the phone [103]. A 
review of the literature on habitual smartphone usage and 
cognition concluded that smartphones have the potential to 
affect cognitive capabilities such as attention and memory, 
however results are still inconclusive and further research 
is necessary [105]. Regarding interpersonal relationships, 
Przybylski and Weinstein [78] showed that the mere 
presence of a smartphone in social situations reduced the 
perceived interpersonal closeness, connection, and quality 
of a face-to-face conversation. Further, digital interaction 
and especially the usage of social media and Facebook was 
linked to less social capital [14] and increased loneliness 
[49]. For single measures, academic studies found also 
positive effects of social media, such as texting to express 
affection being linked to higher partner attachment [86]. 
Another set of studies hints at contradictions between 
attitude and smartphone behavior. For example, a survey by 
Drago [27] found that 85% agreed to the statement that 
present technology impairs interpersonal communication. 
Nevertheless, 62% were observed using either smartphones, 
tablets or laptops during conversations. Besides academic 
research, also popular press articles on negative side effects 
of smartphone usage on relationships and work increased 
and initiatives like the “Stop Phubbing” Campaign occurred 
[28]. Despite all these warnings about the smartphone’s 
negative impact on social situations, the overall smartphone 
usage time continued to rise (e.g. [18]). However, the still 
increasing smartphone usage time might not only reflect 
usage habits in social situations. It may also be an 
indication that we use more and more of our solitary time 
to engage with our phones – time, that in earlier days may 
have been spent with contemplation and self-reflection. 
Despite the central link of self-reflection and self-insight to 
psychological well-being (e.g. [41, 36]), little attention has 

been given to smartphone usage in the context of solitude 
and self-reflection. Rare exceptions are concepts such as 
“GoSlow” [20], i.e., a mobile app to help users slow down, 
contemplate, and be alone. As a counterpart to the 
community-driven features of almost every new 
application, “GoSlow” puts solitude instead of connection 
into the focus of design. Most studies, however, rather 
considered the consequences of smartphone usage for 
cognitive performance and interpersonal relationships and 
did not necessarily differentiate between usage during 
alone time and in presence of relevant others. 
 
2 RESEARCH GOALS AND CONTRIBUTIONS TO 

HCI 

In order to fill this gap, the present research focuses on the 
specific situation of smartphone usage in moments of 
solitude, its determinants, and consequences. Referring to 
the psychological hypothesis of the smartphone as an 
“adult pacifier” [71], we explore to what degree the 
smartphone is perceived as an attachment object with the 
power to reduce negative emotions in solitude and how this 
perception may mediate usage frequency. Thereby, our 
research follows an interdisciplinary approach grounded in 
HCI and utilizing psychological theory. Our study starts 
from a well-documented empirical phenomenon of HCI 
(increasing smartphone usage), links this phenomenon to 
assumptions about potential consequence for user well-
being based on psychological theory (intense smartphone 
usage in moments of solitude, change of self-reflective 
routines), and thus addresses a current gap in HCI research 
(lacking studies on smartphone usage during alone time). 
Hence, our study provides a first account to specifically 
investigate potential reasons for and consequences of 
smartphone usage during alone time with various 
contributions to the field of HCI and psychology. First, as 
the smartphone is continuously granted more of our time, it 
is important to understand its effect on psychological well-
being. This study adds to the HCI literature by exploring 
the consequences of smartphone usage on self-reflection 
and self-insight. In addition, our research underlines the 
importance of a context-specific approach that accounts for 
drivers of smartphone usage in different situations. While 
previous studies already linked personality traits and 
dispositions such as extraversion, neuroticism or 
impulsiveness (e.g. [73, 82]) to increased smartphone usage 
and addiction (for an overview see [25]), the present study 
identifies personality dispositions which might especially 
contribute to the smartphone use during solitude. As 
argued by Srivastava [92], one of the key psychological 
functions of the smartphone is its social function in the 

CHI 2019 Paper  CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

Paper 306 Page 2



The Smartphone as a Pacifier and its Consequences CHI’19, May, 2019, Glasgow, Scotland, UK 
 

 

sense of fulfilling needs for belongingness and building up a 
social network. The smartphone “has moved from being a 
mere ‘technological object’ to a key ‘social object’.” 
[92:111]. This social function may become especially 
relevant during alone time, why we also relate our research 
to social network studies. Additionally, the consideration of 
the smartphone as a coping tool for negative emotions 
outlines a new perspective that goes beyond the personality 
approach and might help to further understand the rising 
usage hours.  
Besides these benefits to a better theoretical understanding 
of HCI, this study also aims to derive practical implications 
for different fields, reaching from psychoeducation, which 
supports people to understand their own behaviors and act 
more consciously, to digital marketing and well-being-
oriented technology design.  
In the following, we first summarize related work from HCI 
and psychology and derive related hypotheses. This 
includes smartphone usage during alone time in general, 
personality factors related to a more negative experience of 
alone time and their relation to increased smartphone usage 
in such moments, the potential mediating role of perceiving 
the smartphone as an attachment object, and finally 
consequences for self-reflection and self-insight. After this, 
we present findings from an empirical study of smartphone 
usage during alone time and discuss its implications for HCI 
research and practice. 
 
3  RELATED WORK AND HYPOTHESES 

3.1 Smartphone usage during alone time 

Most statistics on smartphone usage do not differentiate 
between diverse situations of usage. For instance, it is not 
clear how much of the time is spent on the phone during 
lectures, at work, while being with friends or alone. 
However, single studies on specific situations of alone time 
already indicate that smartphone usage has become an 
inherent part of many of such situations. For example, 
situations of transit or waiting times are often perceived as 
a waste of time or as boring so that the smartphone 
provides a welcome opportunity for stimulation and 
distraction. An observational study found that 62% of the 
individuals who were waiting alone in public spaces used 
their phones, while less people who were engaged in 
conversations did so [53]. Another survey revealed that 
around 87% of participants reported to use their 
smartphones while waiting for something or someone [96]. 
In addition, people generally agreed that it is more 
acceptable to use the phone on the way or when waiting 
somewhere, compared to when being with family and 
friends, in a meeting, at the movies or in church [80]. These 

results indicate that people show a high tendency to be 
occupied with their smartphones when they are commuting 
or waiting alone. 
Not only in waiting situations, smartphone usage seems to 
be a popular strategy against boredom for many. A survey 
by Smith [90] showed that 93% of the 18-29-year-olds used 
their smartphones to avoid boredom at least once during a 
one-week study period. Since people may often feel bored 
when being alone, boredom could be one initiation of 
smartphone usage during alone time. Moreover, solitude is 
often perceived as loneliness, especially by those with 
higher needs to belong [70]. The smartphone may offer a 
relief to this negative mood through distraction or the 
possibility to communicate to other people. McNally and 
Harrington [69] found that in situations such as right 
before going to sleep, waiting or during downtime, young 
adults watch videos (primarily on their smartphones) to 
relax, relieve stress or boredom or to wind down. In this 
sense, smartphone usage in situations of solitude might 
serve as a mood repair strategy and help to escape negative 
emotions such as boredom or loneliness. On the other hand, 
not engaging in boredom or solitude might negatively affect 
creativity and self-reflection on the long-term. As the 
psychologist and technology critic Sherry Turkle argues, 
“the disrespect for solitude” might have detrimental effects 
on people’s capacity to self-reflect (Sherry Turkle in an 
interview with Gross [38]). Spending most of the alone time 
on the phone might have negative long-term effects, 
because people actually need time alone to recover from 
social stressors and to gain self-insights and personal 
development (e.g. [13, 51]). In line with this, studies on 
smartphone overuse [59] identified frequent interferences 
between smartphone use and personal needs in times 
typically suited for self-reflection, e.g., before going to bed 
or when waking up. Also, besides the home environment, 
many spaces once associated with solitude and reflection 
become more and more absorbed by technology usage, such 
as the nature context. As argued by Häkkilä et al. [39], 
mobile technology provides many possibilities to enhance 
user experiences in nature, and applications for navigation, 
wellness tracking, and photo sharing are certainly useful for 
many users. However, this technology is also a factor of 
distraction. Hence, they consider it as an important goal to 
develop mobile technologies that enable going into nature 
but do not interrupt the user’s experience of nature. 
Formulated more drastically, Montag and Walla [74:2] 
claim that “[d]ue to smartphones and Internet, we stop 
communicating with our directly available environment 
and we stop experiencing the current moment. In general, 
we forget what life really is all about.”  

CHI 2019 Paper  CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

Paper 306 Page 3



  
 

 

 

3.2 Personality factors contributing to negative 
emotions during alone time 

People experience solitude differently [64]. While some 
people mainly see solitude as an aversive state they try to 
avoid, others even seek solitude and profit from it. This also 
explains the rather low correlation between social isolation 
and experienced loneliness, i.e., a felt pain of being alone 
[24]. Regarding the present research, individual differences 
in the experience of solitude could be relevant to whether 
people feel an urge to counteract solitude through digital 
communication and social media.  
One central personality factor for a person’s experience of 
solitude seems the so-called capacity for solitude [107]. It 
describes the ability to be (mentally) separate from others 
without acting on impulsiveness or feeling negative 
emotions like loneliness or fear [54]. The degree to which a 
person builds up a capacity to be alone is crucial for how 
time alone is being spent and experienced. According to 
Long, Seburn, Averill, and More [64], time alone can be 
categorized into three experiential facets: inner-directed 
solitude (characterized by self-discovery and peace), outer-
directed solitude (characterized by intimacy and 
spirituality), and loneliness. While engaging in inner- and 
outer-directed solitude is positively connoted, loneliness is 
negatively connoted and associated with emotional pain 
[64, 97]. Most empirical psychological research has been 
focused on the latter facet, i.e., the negative perception of 
time spent alone [64]. Loneliness has been associated to a 
broad range of negative psychological outcomes, such as 
depression, anxiety, increased likelihood of substance 
misuse, lower social skills, a more critical view of self, and 
perfectionism [111]. Moreover, loneliness has been found to 
be correlated to different personality traits, especially 
neuroticism (i.e., emotional lability) and introversion [64]. 
As argued by Long et al. [64: 581], the correlation to 
introversion may seem surprising, given that 
stereotypically, the introvert is less in need of the company 
of others than an extravert is. On the other hand, they 
argue, introversion is also more associated with negative 
affect, of which loneliness may be a part of. 
In contrast to those who suffer from solitude and 
experience it negatively, individuals capable to exploit 
solitude for appraisal and regeneration have been found to 
be more stress resilient [55]. Chua and Koestner [21] found 
that individuals who spent time alone in a volitional and 
autonomous manner, reported lower levels of loneliness 
and higher levels of well-being. In addition, Burger [12] 
emphasized the potential bidirectional relation between 
pursued solitude and well-being, meaning solitude 

contributes to happiness and well-adjusted people learned 
to appreciate time alone.  
However, nowadays, in our digitally connected world, the 
capacity for solitude and the ability to bear the absence of 
immediate social reinforcement [54] may become less 
practiced. Technology enables everyone to constantly 
connect with others via messengers like WhatsApp. Social 
networks like Facebook offer instant access to social 
reinforcement at almost any time. In this vein, Turkle [99] 
argues that children who grow up surrounded with smart 
communication devices do not learn to cope with being 
alone. This is in line with empirical findings of correlations 
between experienced social isolation and social media usage 
[77, 102], loneliness, and smartphone addiction [48], as well 
as preference for solitude being linked to less smartphone 
usage in moments of alone time [11]. In sum, the way we 
experience solitude is likely to influence whether we turn to 
our smartphones in alone times. 
Another relevant personality factor for smartphone use in 
alone time could be the individual need to belong, i.e., 
one’s desire to build lasting interpersonal relationships [5, 
75]. Many psychological need theories acknowledged 
belongingness as a fundamental human need (for an 
overview see [88]). Although all human beings desire to 
belong, people chronically differ in the extent to which they 
do so [5, 57], implying different reactions in moments of 
alone time. Generally, people with a higher need to belong 
experience more loneliness in situations of solitude [70]. 
Furthermore, Hartung and Renner [42] showed that the 
physical health of people with a higher need to belong was 
negatively affected by the perceived loneliness. Conversely, 
among people with a lower need to belong, social isolation 
did not negatively impact their physical health. Moreover, 
research demonstrated behavioral differences in situations 
of solitude, depending on the individual need to belong. For 
example, people with a higher need to belong talk more to 
themselves while being alone [81] and engage more in 
parasocial interactions (one-sided relationships) with TV 
personalities to reduce feelings of loneliness [37]. 
Nowadays, also the smartphone offers various possibilities 
to distract oneself to feel less lonely. For example, research 
showed that a higher need to belong is associated with 
higher mobile phone usage and social media usage [50]. In 
another study, social needs had the largest effect on the 
motivation to use social and other media, compared to 
emotional, cognitive, and habitual needs [102]. 
Interestingly, the need to belong was not immediately 
gratified by social media. Thus, although smartphones or 
rather social media do not seem to reliably fulfill the need 
to belong, people seem to believe so and repeatedly search 
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for social reinforcement in the digital space. This is in line 
with the claims of Maulana [68:31] about “pseudo-social 
networks, where we post too many messages and just read 
very few”. As he suggests, social media make it very easy to 
express ourselves, but it becomes increasingly difficult to 
attract other users’ attention. Not getting the attention one 
hopes for in social media is a painful experience, given that 
“unfortunately, we cannot ignore being ignored” [68:32].  
Finally, considering that the largest part of smartphone 
usage is not instrumental usage related to a specific goal, 
but ritualistic usage to browse, explore, or pass the time 
[44], also the individual proneness to boredom could be 
relevant for smartphone usage in alone time: Boredom is a 
well-known human experience that describes a state of 
dissatisfaction caused by insufficient stimulation [72], 
which can be further differentiated into state boredom, i.e., 
the actual experience of boredom, and trait boredom, i.e., 
the predisposition to become bored [67]. In the present 
study we focus on the trait facet, namely, proneness to 
boredom as a tendency to experience boredom more easily 
[29]. In contrast to state boredom, which has also been 
linked to positive outcomes such as creativity [66], trait 
boredom has rather been linked to negative emotions and 
behaviors such as gambling [7], depression, anxiety, and 
substance abuse [61, 35] as well as less mindfulness [61] 
and lower academic achievements [15]. Moreover, and of 
primary relevance for the present research focus, proneness 
to boredom has also been linked to more perceived 
loneliness [29] and sensation seeking [46]. Concerning 
smartphone usage, this may indicate that people prone to 
boredom might turn to their phones more often, especially 
when they are alone. Smartphones offer stimulation [76] 
and the possibility to reach out to other people, which could 
counteract boredom. In line with this, Matic, Pielot, and 
Oliver [67] found a linkage between high proneness to 
boredom and particular mobile phone usage behaviors such 
as opening the phone more often during the day, changing 
the screen orientation more often, receiving more social 
network notifications, launching more apps, having higher 
charging times, and transmitting higher amounts of data. 
Based on these findings of previous research, we may 
assume that a dispositional proneness to boredom goes 
along with more perceived boredom in moments of alone 
time, and finally higher smartphone usage. 
In sum, we thus assume (H1) that personality dispositions 
leading to negative emotions in moments of alone time are 
positively associated with smartphone usage during alone 
time. More specifically, we hypothesize (H1a) a negative 
association between smartphone usage during alone time 
and capacity for solitude and a positive association between 

smartphone usage during alone time and (H1b) need to 
belong as well as (H1c) proneness to boredom.  

3.3 The smartphone as an attachment object to cope 
with negative emotions 

Previous research on the psychological effects of 
smartphone usage and users’ bonding to their phone often 
focused on excessive usage and the negative outcomes of 
smartphone addiction (e.g. [6, 82, 85]). In contrast, less 
research has considered positive effects of the smartphone 
and its potential value for the user as an “attachment 
object”. The concept of attachment objects can be traced 
back to Bowlby’s [9, 10] influential theory of attachment in 
the context of developmental psychology, originally 
referring to the relationship between children and their 
primary caregiver. If the primary caregiver responds to the 
child’s needs adequately, it acquires the role of an 
“attachment object” with the ability to provide a sense of 
security to the child, whereas separation from it leads to 
stress [9, 43]. If the primary caregiver is not available, 
children search for compensatory attachment objects, 
which can be other people or also objects (e.g., a pacifier) 
[43, 108]. This theory has proven to be also helpful to 
explain relationships between adults as well as between 
adults and objects. The possession of attachment objects 
showed to have positive outcomes such as better mood and 
higher life satisfaction [89], better psychological health 
[109], and spending comfort in times of stress [95]. 
Several characteristics suggest the smartphone might 
qualify as an attachment object. First, like a responsive 
caregiver, it serves various psychological needs. For 
example, it provides connectedness through calls, texting, 
and social media functions [3, 92], whereas features such as 
Google maps may provide a sense of autonomy and 
personal safety [3], also in unknown surroundings. Second, 
personalization features like display backgrounds support 
uniqueness [96, 100], which might contribute to its 
perceived personal relevance. Third, the high usability and 
the option to perform various tasks quickly and easily 
might serve promote high usage frequencies and thus 
familiarity [96]. Finally, it is reliable and controllable [52]. 
If assuming that for some people the smartphone functions 
as an attachment object, its separation should cause 
symptoms of stress and anxiety while its proximity should 
provide comfort and stress relief [71]. Indeed, several 
studies show first incidence for this assumption. For 
example, in a qualitative study by Fullwood and colleagues 
[31] participants stated that their smartphones were “like 
friends” and that the thought of losing their phone made 
them anxious. Moreover, several empirical studies showed 
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that separation from the phone resulted in increased 
anxiety (e.g. [22, 52, 45, 98, 31]), especially for heavy users 
[19] or individuals feeling uncertain about their 
relationships [47]. On the other hand, proximity of the 
phone was associated with positive affect (e.g., feeling safe 
[98]), and reduced negative affect (e.g., feeling less bored 
and less stressed [31]). Similarly, Melumad and Pham [71] 
conducted two experimental studies showing that after a 
stressful situation, participants felt more comfort and more 
stress relief after interacting with their smartphone than 
with a laptop. Based on these findings, we may assume (H2) 
that people who perceived the smartphone as an 
attachment object tend to use their smartphone more often 
in moments of alone time and that this perception is also 
deciding for whether smartphone usage appears as an 
evident way to cope with negative emotions. We thus 
hypothesize that (H2a) the perception of the smartphone as 
an attachment object, which helps to cope with negative 
emotions, is positively associated with smartphone usage 
during alone time. Furthermore, we assume that the 
perception of the smartphone as an attachment object 
mediates the relationship between smartphone usage 
during alone time and the need to belong as well as 
proneness to boredom. In other words, only if the 
smartphone is perceived as an object with the power to 
provide relief and reduce negative emotions, personality 
traits related to a negative experience of alone time (i.e., a 
high need to belong and proneness to boredom) should 
trigger smartphone usage in such situations. We thus 
hypothesize that the perception of the smartphone as an 
attachment object, which helps to cope with negative 
emotions, mediates the relationship between smartphone 
usage in moments of alone time and (H2b) need to belong 
as well as (H2c) proneness to boredom. 

3.4 Effects of smartphone usage on self-reflection 
and self-insight 

While smartphone use in moments of alone time may 
provide momentary relief and reduce the negative 
experience of solitude (i.e., loneliness), it may on the other 
hand hinder some of the possible positive effects of 
solitude, such as the engagement in self-reflection (e.g. 
[54]). Several researchers already raised concerns about the 
diminishing time for self-reflection as we spend less time 
alone and more with our phones (e.g., [99]). Similarly, it has 
been argued that the digitalization in general drives our 
desire for continuous stimulation and stops us from 
exploring complex thoughts and questions that might not 
lead to instant rewards [104]. Besides self-reflection per se, 
also positive outcomes of self-reflection such as self-insight 

could be negatively associated to smartphone usage in 
alone time. Though self-reflection and self-insight are 
related (it is hardly imaginable that one will reach insight 
about oneself without any self-reflection), self-reflection 
must not necessarily lead to effective self-insight, i.e., 
reaching a “clarity of understanding of one’s thoughts, 
feelings, and behavior” [36:821]. Instead, considerable time 
spent with self-reflection can still result in no insight. This 
perspective highlights that the process of self-reflection can 
be frustrating, which could make the instant gratifications 
of a mobile device appear even more tempting. However, 
from a long-term perspective, the avoidance of self-
reflection seems dysfunctional, given its importance for 
self-regulation [17, 87] and psychological well-being [94]. 
Additionally, self-insight has been associated with a 
number of positive variables such as satisfaction with life, 
perceived purpose in life, positive relationships with others, 
environmental mastery, autonomy, and personal growth 
[41], and negatively associated with depression, anxiety, 
stress, and alexithymia [36]. In sum, we deem it possible 
that the engagement in self-reflective processes is 
diminishing when alone time becomes more and more 
absorbed by smartphone usage. We thus hypothesize that a 
higher engagement in smartphone activities during alone 
time is linked to (H3a) fewer self-reflection and (H3b) fewer 
self-insight. 
 
4 STUDY 

4.1 Qualitative pre-study 

Prior to the main study, we performed a qualitative pre-
study (N=14) consisting of three focus group sessions (n=6, 
n=4, n=4), each accompanied by a preparation exercise. 
Two days prior to the focus group, participants were asked 
to observe themselves the next day and to note down at 
least five incidents of personal smartphone usage, including 
motivations for smartphone use and context factors. The 
aim of this pre-study was to get a first glimpse of the 
general relevance of smartphone usage during alone time 
and to collect input for scale development for the main 
study, especially to capture smartphone usage during alone 
time. In the focus group sessions participants discussed 
reasons for smartphone usage and situation-specific 
unwanted side effects. More specifically, the discussion was 
led by two guiding questions, namely, “Why do you use 
your smartphones?” and “In which situations are you using 
your smartphones and how does this impact the respective 
situation?”. This open question format was chosen to test 
whether participants would freely express the importance 
and reasons of smartphone usage during alone time and 
possible impacts on self-reflection. A detailed presentation 
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of findings is beyond the scope of the present paper. 
However, regarding our central research interest, a central 
finding was that alone time appeared as one typical 
situation of smartphone usage. Regarding the impacts of 
smartphone usage, some participants actually uttered a 
concern in the direction of diminishing time for self-
reflection (e.g., “I fear I am taking less time for myself”, 
“thinking seems to be harder, when it is so easy to numb 
oneself [with the phone]”), whereas others argued that 
alone time was actually the best time to use the phone (“I’d 
say these are the most appropriate situations. If you are not 
doing anything; neither tying social contacts nor working, 
these are the best moments to answer WhatsApp messages 
or to practice Duolingo.”). This latter perspective underlines 
that some people might deliberately choose to use their 
phones while being alone rather than while being with 
others and thus confirms alone time as a relevant context of 
study. While for most measures of interest in the main 
study, we could refer to established validated scales, there 
was no existing scale to measure smartphone usage during 
alone time. Thus, based on the most frequently mentioned 
situations of smartphone usage during alone time, we 
developed four items to capture smartphone usage during 
alone time, each relating to different situations of alone 
time (e.g. commuting, awake in bed, waiting situations, see 
Table 1 for full instruction and a sample item). 

4.2 Method 

Data was collected through an online survey with the 
software Unipark. The convenience sample was recruited 
via different social networks, online blogs, and university 
websites. Participation was anonymous and voluntary. 339 
individuals (271 female) took part in the study and 
completed the whole survey, most of them (294) being 
students of diverse study subjects. The mean age was 21.2 
years (SD = 3.09, min = 17, max = 30). After a short 
introduction to the study, we surveyed different measures 
related to smartphone usage and personality dispositions 
with regards to the above specified hypotheses as listed in 
Table 1. Most items were assessed on 5-point-Likert scales, 
ranging from 1 = completely disagree to 5 = totally agree. 
For proneness to boredom, self-reflection and self-insight, 
we used a 7-point-Likert scale. For smartphone usage 
during alone time the scale endpoints were labelled 1 = no 
time at all and 7 = the whole time. The internal scale 
consistency was satisfying for all scales (see Table 1, last 
column for Cronbach’s alpha values). In addition, we 
surveyed gender, age, occupation, and usage of different 
smartphone applications (e.g., messaging apps, gaming). 
 

Table 1. Surveyed measures of smartphone (SP) usage and 
personality dispositions. 
Measure Origin Sample item α 
Capacity for 
solitude,  
7 items 
 

Burger, 1995 I enjoy being by myself. .80 

Need to 
belong,  
6 items  
 

Leary, 2013 I have a strong need to 
belong. 

.71 

Proneness to 
boredom,  
7 items  
 

Farmer & 
Sundberg, 
1986 

In any situation, I can usually 
find something to do or see 
to keep me interested. 

.75 

Perception of 
SP as 
attachment 
object, 
4 items 
 

Melumad & 
Pham, 2017 

If I feel lonely, using my 
smartphone calms me down. 

.75 

SP usage 
during alone 
time  
4 items 

Self-
developed 

Please think about day-to-
day situations during the last 
week in which you were 
alone on the way, e.g. 
commuting to work or 
school taking the bus or 
subway. How much of the 
time on the way did you use 
your smartphone? 
 

.70 

Self-reflection 
8 items  
 

Grant et al., 
2002 

I frequently take time to 
reflect on my thoughts 

.86 

Self-insight,  
8 items 

Grant et al., 
2002 

I usually have a very clear 
idea about why I have 
behaved in a certain way. 

.83 

4.3  Results 

Table 2 shows the descriptive data of the surveyed 
measures. It shows that the average total time of 
smartphone usage was more than three hours a day, with 
messaging apps and social media being the most used 
applications. The mean value of smartphone usage during 
alone time on the applied 7-point-scale was 4.48 and 
significantly exceeding the neutral scale midpoint (T = 8.98, 
p < .001), indicating a general tendency to smartphone 
usage in moments of solitude. 

Table 3 shows the correlational analysis of the relevant 
measures regarding our hypotheses. In line with H1a, the 
capacity for solitude was negatively linked to smartphone 
usage during alone time (r = -.21, p < .001). Need to belong 
was positively related to smartphone usage during alone 
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time (r = .20, p < .001) and so was proneness to boredom (r 
= .24, p < .001), supporting hypothesis H1b and H1c. 
Overall, the empirical data thus supported the assumption 
that personality traits leading to negative emotions in 
moments of alone time are positively associated with 
smartphone usage in moments of alone time and vice versa. 

Table 2. Descriptive data of surveyed measures. 

Measure M SD min max 
Capacity for solitude 3.53 .75 1.43 5.00 
Need to belong 3.28 .75 1.00 5.00 
Proneness to boredom  3.15 .93 1.14 5.86 
SP as attachment object 3.18 .88 1.00 5.00 
SP usage during alone time  4.48 .99 1.50 7.00 
Self-reflection  5.13 1.06 1.50 7.00 
Self-insight 4.80 .98 1.63 7.00 
Daily SP usage [min] 197 138 6 730 
Messaging Apps [min] 74 73 0 540 
Social Media [min] 60 56 0 360 
Information Sources [min] 16 21 0 150 
Functional Services (Camera, 
Alarm, Notes etc.) [min] 

12 14 0 120 

Gaming [min] 10 23 0 200 
E-Mails [min] 10 11 0 90 
 
Table 3. Correlational analysis. Note: *p < .05; **p < .01. 
Measure 1 2 3 4 5 6 7 
1 Capacity for 
solitude 

1       

2 Need to belong -.48** 1      
3 Proneness to 
boredom  

-.14** .24** 1     

4 SP as 
attachment 
object 

-.10 .29** .34** 1    

5 SP usage alone 
time 

-.21** .20** .24** .58** 1   

6 Self-reflection  .23** .03 -.14* -.03 -.07 1  
7 Self-insight .16** -.32** -.35** -.18** -.21** .23** 1 
 
The perception of the smartphone as an attachment object 
was strongly positively related to smartphone usage during 
alone time (r = .58, p < .001), supporting Hypothesis H2a. 
Need to belong and proneness to boredom were both 
moderately positively related to the perception of the 
smartphone as an attachment object (r = .29, p < .001; r = 
.34, p < .001), meeting the requirement for an analysis of the 
assumed mediation effects (H2b, H2c). 
Figure 1 illustrates the standardized regression coefficients 
for the relationship between need to belong and 
smartphone usage during alone time (top) as well as 
between proneness to boredom and smartphone usage 
during alone time (bottom) with perception of the 

smartphone as an attachment object as a mediator. In both 
cases, the perception of the smartphone as an attachment 
object, which helps to cope with negative emotions, fully 
mediated the relationship between the two analyzed 
measures. For the relationship between need to belong and 
smartphone usage during alone time the indirect effect was 
.17 (p < .001) and statistically significant. The model 
explained 33.8% (R² = .338) of the variance of smartphone 
usage during alone time. Thus, hypothesis H2b was 
supported. For the relationship between proneness to 
boredom and smartphone usage during alone time the 
indirect effect was .2 (p < .001) and also statistically 
significant. The model explained 33.9% (R² = .339) of the 
variance of smartphone usage during alone time. Thus, 
hypothesis H2c was supported as well. Contrary to H3a, 
self-reflection was not significantly related to smartphone 
usage during alone time (p ≥ .05). However, in line with 
H3b, self-insight was negatively related to smartphone 
usage during alone time (r = -.21, p < .001). 

 

Figure 1: Mediation analysis.  

5 DISCUSSION 

The present study found that people with less capacity for 
solitude, higher need to belong, and higher proneness to 
boredom also report more frequent smartphone usage 
during alone time (e.g. while commuting, in waiting 
situations, alone in bed). These results are in line with other 
research positively linking need to belong [50], proneness 
to boredom [62, 67], and capacity for solitude [11] to 
smartphone use in general. A possible interpretation is that 
people who are more prone to negative emotions during 
solitude are more likely to use their phones. Note, however, 
that the present statistical results do not allow for causal 
attribution. In general, the present study must be seen as a 
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first exploration into a new research topic in HCI, providing 
preliminary findings which do not allow for clear 
conclusions yet. In particular, the interpretability of 
findings is limited by the lack of longitudinal and 
experimental data, the mere use of self-reports but no 
external assessments or objective usage data, a potentially 
related single source bias, as well as the focus on the user 
group of young adults. This needs to be kept in mind when 
discussing and interpreting the present findings (a detailed 
discussion of limitations and implications for future studies 
follows in the next section). 
Regarding correlations to personality factors, it is more 
likely to assume that personality traits influence 
smartphone usage than not vice versa, since personality 
factors are considered as rather stable [29, 57]. Yet, also 
reciprocal relationships are possible. For example, it is 
imaginable that the more time people spend with their 
phones, the less capacity for solitude they develop. In 
general, the size of the detected correlations between 
personality factors and smartphone usage are rather small 
[23], ranging from .20-.30. However, this range is in line 
with other research trying to link personality traits like 
extraversion, neuroticism or impulsiveness to smartphone 
usage and addiction, which found similar or even smaller 
effect sizes (e.g. [25, 82]). Thus, in order to gain a full 
picture of the motivations behind smartphone use and its 
consequences, other factors beyond personality traits need 
to be considered. 
In this regard, our study revealed that besides personality 
factors, another factor associated to smartphone usage 
during alone time is the perception of the smartphone as an 
attachment object with the power to reduce negative 
emotions like stress, sadness or boredom. Moreover, this 
factor mediated the relationships between need to belong 
and proneness to boredom with smartphone usage during 
alone time. In other words: People who feel lonely or bored 
during alone time only turn to their smartphones if they 
generally believe that it will provide comfort – similar to a 
pacifier. In contrast, people who do not perceive the 
smartphone as an attachment object might rather turn to 
other things or activities in moments of solitude. Note, 
however, that the present study did only survey people’s 
subjective perceptions of the smartphone as an attachment 
object but did not investigate how much relief people 
actually experience from smartphone usage. In light of 
previous research, it can be assumed those peoples’ hopes 
about smartphone use as a mood repair strategy might not 
be fulfilled to full degree. For example, Sagioglou and 
Greitemeyer [84] found that Facebook users kept checking 
Facebook, because they believed it would improve their 

mood, when in fact they felt worse after using it. As typical 
for many areas of life, people might be subject to an 
affective forecasting error (for a review, see [106]). In 
addition, the study by Sagioglou and Greitemeyer [84] 
found that people regularly spend more time on Facebook 
than planned. Similarly, as already cited in the introduction 
section, smartphone usage often happens “unplanned”, 
using the smartphones in all kinds of unexpected situations 
but running “under the radar” for most of the time, so that 
people are unaware of the full extent to which unplanned 
uses fill up their time [60]. Especially routines such as 
compulsive checking habits promote a ground for 
continuous smartphone usage in all kinds of situations [58], 
including situations of alone time. However, further 
research is necessary to fully understand if and how the 
smartphone releases negative emotions and to what degree 
people engage in smartphone usage as a deliberate decision 
or simply out of habit.  
Finally, referring to H3, our study revealed first insight into 
the association between smartphone usage in alone time 
and self-reflective processes. Other than assumed, there was 
no correlation between smartphone usage and self-
reflection. This suggests that the engagement in self-
reflection is independent from the smartphone usage 
during alone time: some of the young adults might use their 
smartphones while being engaged in self-reflective 
processes and some might not. In this regard, future 
research could explore whether there are specific 
smartphone activities that might be related to more or less 
engagement in self-reflection. It is presumable that some 
applications could even be supportive for self-reflective 
processes. For example, social media related activities like 
creating postings for a (positive) self-presentation, reading 
other people’s posts and looking at the own profile history 
could initiate self-reflective processes. When social media 
consumption leads to envy [84], lower self-esteem [101] or 
depressive symptoms [65] through social comparison, one 
must reflect on oneself to compare oneself to others. In line 
with this, Yang and Bradford Brown [110] found small 
positive associations between intentionality and depth of 
Facebook postings to engagement in self-reflection. 
While our research did not reveal an association between 
self-reflection and smartphone usage in alone time, the 
expected negative association between smartphone usage in 
alone time and self-insight was significant (H3b). One 
possible interpretation is that those who engage in self-
reflective processes while being on the phone get less out of 
it. For example, the outcomes of self-reflection while being 
on the phone are potentially more superficial, because of 
interruptions like new messages that disturb thought 
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streams or biased self-perceptions through social media. In 
addition, while social media activities could potentially 
initiate self-reflection (e.g., thinking about how to present 
oneself on one’s Facebook page), this external oriented type 
of reflection might not correspond to “honest” self-
reflection and thus no self-insight. One problem might be 
that social media content is not representative as users tend 
to post mostly positive content and exaggerate positive 
events [33]. Naturally, looking at one self’s highlights of the 
past year will improve the mood [34]. In contrast, 
comparing oneself to the never-ending highlights of other 
people’s lives will deteriorate the mood (e.g. [65]). 
However, the self-reflection based on this content might 
lead to a biased perception of what really makes oneself 
happy or what is important to someone. For example, if 
someone presents herself as an outgoing and sociable 
person, because it is fashionable, although she is rather 
introverted, she might come to wrong conclusions about 
her own personality and subsequently will not understand 
why e.g. going to a big party makes her unhappy. In 
general, studies revealed that people tend to slip into 
negative behavioral cycles of smartphone and social media 
usage against their true desires (e.g., [4]): even though they 
are aware of the freedom to disconnect, they have 
difficulties to realize this in their daily routines, and often 
find themselves feeling trapped in a negative habit of 
excessive use. To break the cycle, it often needs external 
triggers. For example, Aranda and Braig [4:19:1] report 
anecdotes about users who first felt stressed when their 
phone ran out of battery, “but soon after, they felt a sense 
of calm wash over them, as if they were ‘free’“. Obviously, 
self-regulation related to healthy technology usage poses a 
challenge to people and an interesting question is how 
technology could lend support here.  
Though our study found a small correlation between self-
reflection and self-insight, the distinct correlation to 
smartphone usage of only self-insight underlines the 
distinction of the two different facets within theories of 
self-reflection [36]. Similar findings occurred for persuasive 
systems in the context of health behavior. In a survey 
among users of mobile health and fitness applications 
Halttu and Oina-Kukkonen [40] found that most of these 
tools aim to increase self-knowledge by providing 
information upon which to reflect, however, merely 
spending time reflecting did not always lead to insightful 
outcomes. Hence, another interesting question concerns 
more or less effective types of self-reflection. Previous 
research [83] already found correlations between social vs. 
non-social purposes of smartphone usage and different 
general self-regulation strategies (here: cognitive 

reappraisal, emotional suppression). In this vein, future 
research could also explore particular types of smartphone 
usage in alone time (e.g., social vs. non-social purposes) and 
how these relate to self-reflection and self-insight.  
 
6 LIMITATIONS 

The present research is subject to several limitations to be 
addressed in future research. First, the data of the online 
survey was cross-sectional and correlational. Although the 
tested hypotheses were based on previous research and 
theories, given the lack of longitudinal and experimental 
data, causal attributions cannot be assumed (e.g. [8]). As 
mentioned above, it is, for example, possible that the more 
time people spend with their phones, the less capacity for 
solitude they develop or that the less self-insight someone 
has, the more he or she uses the smartphone during alone 
time. The relationships might also be reciprocal. Similarly, 
alternative models could be considered for the mediation 
models. Further studies are necessary to clarify the effective 
directions. 
Second, the study focused on the generation of young 
adults. This generation might be especially susceptible for 
the effects of interest because they use smartphones more 
and differently than other generations [2]. Future studies 
should try to replicate the findings with more 
representative samples and compare different generations. 
Third, the quantitative survey may underlie a single source 
bias. Participants might have tried to provide consistent and 
socially accepted answers which can lead to artificial 
correlations [91]. The risk of shared method variance was 
partially limited by assuring participants of the anonymity 
of their data and asking them to answer truthfully. 
Nevertheless, in line with the principle of data 
triangulation, future research must be complemented by 
other data sources like qualitative data, behavioral data, or 
reports from other people. A related limitation is that the 
study mainly relied on self-reports. Especially the indicated 
time people used their smartphones might be biased, given 
that people tend to underestimate the time they spend with 
their phones [1]. Yet, describing specific situations of alone 
time to help them remember and surveying the overall time 
spent with the phone instead of indicating minutes should 
have increased the validity.  
Finally, smartphone, social media, internet, laptop, and 
tablet consumption are not completely distinctive. As seen 
in this study, most participants spent a lot of their time on 
their phone with social media. However, social media is 
also accessible on tablets or laptops. The smartphone is 
presumably the device of choice on the way or while 
waiting. However, the laptop might be the first choice 
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when being alone at home. This might have had 
confounding effects. Future research should explore if other 
digital devices are also used to escape negative emotions 
(during solitude), as the medium at hand might also result 
in different outcomes. 
 
7 IMPLICATIONS FOR HCI RESEARCH AND 

PRACTICE 

Regarding implications for HCI research and theory, we 
want to highlight three central aspects: One aspect to be 
examined further is the situation-specific approach to the 
study of motivations behind smartphone use. Though the 
influence of situational variables on behavior in general has 
been widely discussed in psychology (e.g. [30]), previous 
HCI research mainly investigated determinants of cross-
situational smartphone usage finding only small effects (e.g. 
[82]). Thus, a dedicated focus on relationships between 
smartphone usage and well-being related to different 
contextual conditions, as realized in the present research, 
seems promising and may provide more profound insights 
into the determinants of smartphone usage. Within this, 
moments of solitude represent a so far understudied context 
with particularly interesting links to well-being, especially 
potential links to self-reflective processes. Nevertheless, the 
present study must be seen as only a first exploration of 
such relationships and cannot provide definite conclusions 
on the relationship between smartphone usage and self-
reflection yet. Given the complexity of both elements, i.e., 
the many sub facets of self-reflection and their unclear 
relation to self-insight, as well as the various ways of how 
one could use the smartphone in alone time, our study 
based on general measures of self-reflection and 
smartphone usage only provides limited interpretability. 
Yet, in combination with previous studies in HCI and 
psychology, it points at the double-edged nature of the 
smartphone: while its consideration as a pacifier and 
distraction from negative feelings could prevent self-
reflective processes, also productive uses that actually 
trigger and support self-reflection are thinkable. Individual 
tendencies to utilize the smartphone in one way or the 
other may be linked to personality factors and mediating 
smartphone connotations. In the present study, we only 
considered a limited set of personality factors and focused 
on one particular connotation of the smartphone in alone 
times, i.e., its perception as an attachment object. The found 
correlations of this perception to personality factors and 
self-reported smartphone usage during alone time suggest 
this field is worthy of further exploration, and must be 
advanced by studies around additional smartphone 

connotations, as well as more substantial measures of 
smartphone usage such as real time usage data.  
Thus, a second important implication of our research is to 
consider, and further study, individual connotations of the 
smartphone (or even other computing devices) that may 
help to understand the actual motivations behind usage and 
relations to personality factors. Regarding the present focus 
on the conceptualization of the smartphone as an 
attachment object, previous studies already proved that the 
separation from the smartphone causes anxiety and stress 
for some people (e.g. [22, 52, 98 31]). Future research in the 
field HCI could explore this aspect further, gaining a 
differentiated understanding of which particular 
technological factors contribute to the perception of an 
attachment object. Possible starting points might be 
personalization features (background pictures etc.), apps 
used (social media etc.) or its constant presence; previous 
studies on determinants of experienced product attachment 
already revealed similar factors (e.g. [26]). Furthermore, the 
potential positive effects of the attachment object could be 
investigated by experimental studies. For example, an 
experimental manipulation could induce negative emotions 
(e.g. loneliness, boredom) and offer different participant 
groups or different objects for coping (e.g. smartphone, 
tablet, newspaper, lucky charm) to gain deeper insight into 
the specific consequences of these objects. In a larger frame 
of HCI research, this will provide a basis for more 
elaborated models of relationships between smartphone 
usage and well-being, especially self-reflective processes. 
Finally, even if the smartphone should prove to have short-
term beneficial effects on the mood, its long-term effects on 
psychological well-being should be further investigated. 
Considering the present findings that the smartphone is 
used a lot during alone time and that this type of usage 
shows a negative association to self-insight, future research 
should investigate these mechanisms further – especially 
since self-insight represents an important protective factor 
against psychological disorders (e.g. [36]). One possible 
mechanism could be a reciprocal process between 
smartphone use and self-insight, leading into a vicious 
cycle. As argued by Carver and Scheier [17, 87], self-insight 
is necessary for self-regulation, whereby a decrease in self-
regulation has been associated with an increase in 
smartphone usage (e.g. [82]). These associations might 
intensify each other adversely. 
Besides these implications for HCI research and new 
theoretical perspectives on phenomena of human-computer 
interaction, the present study also offers starting points for 
different fields of practical applications of HCI research, 
such as marketing, health and psychoeducation. For 
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example, consumers’ perception of marketing messages 
could depend on the individual attachment to the 
transmitting object: Perceiving the smartphone as an 
attachment object, which releases stress and provides 
comfort, could promote a generally higher effectiveness of 
marketing campaigns. On the other hand, it is also 
thinkable that this target group focuses more on the 
smartphone as an object and less on the content. From a 
health perspective, health promotion could utilize the 
potential calming effect of the smartphone, for example, in 
form of a self-reflection application. If the smartphone 
provides comfort and can to some degree buffer the 
accompanying negative emotions of self-reflection [17], it 
might form an adequate tool to enhance engagement in 
self-reflection. Such approaches, however, need profound 
exploration and evaluation. As already shown in HCI 
research, technology to support reflective thinking can 
generally be helpful [32, 79], but it still remains challenging 
to provide functions to actually integrate and maintain 
behavior change in daily life [20]. Finally, the present field 
of research could be relevant for psychoeducation and the 
promotion of a healthy consumption of digital technology. 
To name just one example: a workshop on responsible 
digital consumption could encourage participants to reflect 
on their current smartphone behavior and potential for 
change, using guiding questions such as, “Do I use my 
phone to escape negative emotions during alone time? How 
effective is that behavior and are there (better) 
alternatives?” 
 
8 CONCLUSION 

The present research provides a first empirical investigation 
of potential determinants and effects of smartphone usage 
during solitude. Our findings reveal that there are young 
adults who perceive the smartphone as an object which 
calms them down and helps them to regulate negative 
emotions, which may be interpreted in the sense of a 
pacifier, providing similar psychological functions. The 
consideration of the smartphone as an emotion-regulating 
attachment object during alone time offers an important 
extension of HCI research on the effects of smartphone use 
in everyday life. Hopefully, the present study inspires 
further research in this direction with the final aim to 
design actually smart technologies and human-computer-
interactions that promote well-being. 
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