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Abstract

The present study investigates how excessive smartphone use predicts users’ stress and loneliness while taking the
moderating role of online self-disclosure into account. We conducted a two-wave panel survey with a quota
sample of smartphone users (n = 461 at time 2 [T2]). We found no direct effects of excessive smartphone use on
stress or loneliness. However, our results showed that online self-disclosure moderates the postulated relationships. That is, excessive smartphone use (time 1 [T1]) predicts increased stress (T2), for those smartphone users
who do engage in little online self-disclosure. However, for those who communicate their feelings, anxieties, and
problems online, excessive smartphone use (T1) can even reduce loneliness (T2) and relieve stress (T2).
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Introduction

W

ith its manifold uses the smartphone has become an
integral technology in our everyday lives. Many applications of the smartphone are for stress relief and for social
purposes; excessive smartphone use may be accompanied by
several negative consequences, including stress and loneliness.1 Thus far, numerous studies have addressed the antecedents and effects of excessive Internet and social networking
site (SNS) use, but considerably less research has been conducted on excessive smartphone use.1 The ability to access the
internet and SNSs with a smartphone at all hours and locations
renders excessive use especially facile.2–4 Thus, excessive
smartphone use bears further study, and there are several research gaps that can be identified.
First, individual predispositions and underlying usage motives make some people more susceptible to media effects than
others.5 However, the majority of earlier research on excessive
Internet or smartphone use has not considered such potential
moderators. Thus, we introduce online self-disclosure as a key
moderator in this line of research. Studies showing that online
self-disclosure has several benefits for relationships and mental
health6–8 suggest that intensive smartphone use may not always result in negative consequences, but rather depend on the
extent users engage in online self-disclosure.
Second, studies on excessive use predominantly relied on
convenience samples, mostly university students,9–15 and

only very few researchers have investigated a representative
or quota-based sample.4,16 However, as smartphone use is
not limited to young adults, including a broad age range of
users is important. For example, in Germany, where the
study has been conducted, 78% of citizens own a smartphone.17 Moreover, adults also increasingly use the smartphone to connect to friends, family, or colleagues on SNSs.18
Finally, the large majority of studies are cross-sectional,
which do not allow causal or temporal inferences of the
proposed relations. Thus, longitudinal research investigating
the consequences of excessive smartphone use is needed.
The present study addresses these research gaps by investigating the consequences of excessive smartphone use for
stress and loneliness while taking the moderating role of selfdisclosure into account. To this end, we conducted a twowave panel survey with a quota-based sample of smartphone
users.
Excessive smartphone use and stress

We define excessive smartphone use as overly high cognitive, emotional, and behavioral involvement with the smartphone.4 According to Lee et al.15 such use subsumes addictivelike symptoms and signs of deficient self-regulation. Researchers also referred to this type of use as compulsive,15
maladaptive,9 and problematic19 or used the term smartphone
addiction.20 Although these concepts often share a conceptual
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overlap and are sometimes used interchangeably, we prefer the
term excessive use. Following early academic discussions on
Internet use, we argue that while overuse of smartphones might
have negative consequences for individuals, it is not necessarily pathological in terms of a clinical disorder or genuine
addiction.19
Previous studies suggest a bidirectional relation between
excessive smartphone use and stress. High distress compels
people to use social media to disclose sensitive and negative
emotions.21 Specifically, emotional stress22 and social stress
have been found to predict addictive smartphone behavior
among adults23 as well as among adolescents.24 Although the
relation between smartphone use and stress might be reciprocal,
especially the perception of using one’s smartphone excessively
might be a deciding factor in increasing user’s stress.15
Given that the smartphone has become an integral part of
the daily life, not being able to use the phone might result in
negative feelings, such as stress, irritation, and feelings of
disconnectedness.3 Being constantly available and connected
to others, might also evoke technostress (i.e., stress related to
new technologies)15 or psychological distress.3,9 Researchers
have repeatedly found correlational evidence for a positive
association between excessive smartphone use and stress
among children25 and young adults.26,27 However, existing
research lacks an investigation of smartphone users of several age segments in a longitudinal context. Based on the
theoretical framework and prior correlational evidence, we
postulated the following hypothesis:
H1: Excessive smartphone use predicts higher stress over
time.

Excessive smartphone use and loneliness

Despite the manifold communicative uses of the smartphone, researchers have voiced concerns with regard to the
potential of mobile phone use in fostering loneliness. As
proposed in the so-called displacement hypothesis, early
studies suggest that using online or digital media, substitutes
for time spent on face-to-face interaction in an offline setting.28 It is further assumed that online relationships are rather superficial and users do not experience the closeness
which is typically received from strong-tie relationships.29
Recently, researchers have also pointed to the new phenomenon of phubbing that refers to the act of paying attention to one’s phone instead of talking to the person in one’s
company.30
However, scholars have also argued for the stimulation
hypothesis, which states that time spent online with existing
friends might increase the quality of these friendships and
therefore decrease loneliness.29 With regard to the bidirectional relationship between excessive use and loneliness, the
existing literature provides slightly more support for the
displacement hypothesis than for the stimulation hypothesis.
Findings from correlational studies showed a positive association between excessive smartphone use and loneliness.10,31–33 Although the only longitudinal study thus far
found no evidence for an increase of loneliness,34 the author
argued that excessive use leads users to put less effort to
build meaningful relationships, which might ultimately increase loneliness.34 Moreover, a recent longitudinal study
found that heavy Facebook use resulted in higher loneliness,
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while low to moderate levels of Facebook use even decreased loneliness.35 We assumed that using the smartphone
excessively might have detrimental consequences for (faceto-face) communication with close ties and therefore increase loneliness. Accordingly, we hypothesized:
H2: Excessive smartphone use predicts higher loneliness
over time.

The moderating role of online self-disclosure

Self-disclosure refers to the act of revealing personal and
intimate information about oneself to others.36 Self-disclosure
plays a key role in developing closeness with family, friends,
and romantic partners—in offline contexts as well as in online
environments.36,37 Sharing personal information online has
been associated with a number of benefits for relationships and
mental health.6–8
For instance, online self-disclosure has been found to
buffer stress by moderating the relation between stressful life
events and life satisfaction.38 Individuals experienced fewer
depressive symptoms and heightened life satisfaction when
engaging in online self-disclosure during stressful periods.
Further analyses showed that online self-disclosure mobilized
social support, which helped individuals deal with their
stressful situations in life.38 Similarly, seeking online support
on Facebook reduced the effect of adolescents’ daily stress on
depressed mood.39 However, choosing not to share important
life events online increased individuals’ levels of stress.40
With regard to loneliness, Shaw and Gant41 showed that
chatting anonymously on the Internet, for a period of 4–8
weeks, significantly decreased loneliness, while participants’
perceptions of social support increased. Likewise, using the
Internet and SNSs for communicative purposes, has been
positively related to decreased loneliness, positive affect,
wellbeing, and social support.42–44 Findings from a longitudinal study with adolescents showed that instant messaging
had a positive effect on the quality of existing friendships,45
which could be entirely explained by adolescents’ tendency
to disclose intimate information online.45
These findings suggest that sharing personal experiences
and feelings online might help maintain closeness to friends
and family and therefore reduce stress and loneliness. Thus,
excessive smartphone use may not always result in negative
consequences, but rather depend on whether users engage
in self-disclosure. However, systematic research examining
this postulated relationship is still missing. Accordingly, we
investigated the moderating role of online self-disclosure,
which might explain existing conflicting findings regarding excessive smartphone use, stress, and loneliness. Specifically, we assumed:
H3: Self-disclosure reduces the influence of excessive
smartphone use on (a) stress and (b) loneliness over time.

Materials and Methods
Sampling and procedure

We conducted an online two-wave panel survey with a
quota sampling procedure for smartphone users with regard
to age, gender, and education in Germany. Participants were
recruited through a private research institute. Data were
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measured stress with the Brief Inventory of Perceived Stress
scale49 (T1: a = 0.88; T2: a = 0.91). Lastly, we assessed loneliness with four items of the UCLA Loneliness scale50 (T1:
a = 0.89; T2: a = 0.89).
Data analysis
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FIG. 1.

Theoretical model.

collected with a 4-month interval at two time points between
March/April 2018 (time 1 [T1]) and July/August 2018 (time
2 [T2]). The response rate at T1 was *4% and at T2 65%.
Participants were invited to take part in an online survey
questionnaire. Only those respondents who provided their
consent and were 16 years old or older could participate. In
the first wave, 833 individuals participated (T1: 54.1% women, Mage = 45.44, SD = 14.83, range: 16–65 years) and in
the second wave, 461 individuals participated (T2: 53%
women, Mage = 48.65, SD = 13.02, range: 18–65 years). The
attrition rate was 45%. Men as well as 16–29-year-old participants and 30–39-year-old participants were slightly underrepresented in our analytical sample due to the attrition
rate (n at T2 = 461).
Participants who dropped out at T2 scored higher in excessive use at T1, F(1, 800) = 12.73, p = 0.000, g2 = 0.01, had
higher stress levels at T1, F(1, 831) = 19.51, p = 0.000,
g2 = 0.02, and had higher self-disclosure levels at T1 F(1,
831) = 9.26, p = 0.002, g2 = 0.01, compared with respondents
who participated in both waves. Loneliness did not differ
between individuals who dropped out compared with those
who did not drop out, F(1, 824) = 3.49, p = 0.062, g2 = 0.00.
The current paper uses data that is part of a larger study
project that examines the links between smartphone use and
well-being. More information about the study project can be
obtained from the first author.
Measures

The Appendix displays all items. We measured excessive
use with three items from the smartphone involvement scale46
and four items from the deficient Internet self-regulation
scale47 (adapted to the context of smartphones). A principal component analysis indicated a one-dimensional scale
(eigenvalue = 4.25; accounting for 60.74% of the variance;
a = 0.87). Furthermore, we assessed online self-disclosure
with three items (a = 0.93) based on Schouten et al.48 We

We conducted separate linear regression analyses using
the lavaan51 package in R. We entered manifest variables and
controlled for gender, age, educational level (dummy-coded:
below high school degree vs. high school degree or higher),
and autoregressive effects (e.g., stress at T1 as a predictor
of stress at T2). Figure 1 visualizes the theoretical model.
Table 1 displays the descriptive statistics and the zero-order
correlations between all variables in the model.
Results
Testing the hypothesized model

In H1, we assumed that excessive smartphone use at T1
predicts higher levels of stress at T2. Table 2 and Figure 2
display all results. The results did not support our hypothesis, as we found no direct association of excessive smartphone use on stress (b = 0.04, SE = 0.05, p = 0.038).
Although there was a trend to statistical significance, our
results did not achieve the conventional threshold of significance and we found no positive association between excessive
smartphone use at T1 and loneliness at T2 (b = 0.03, SE = 0.05,
p = 0.054) as expected in H2.
Furthermore, the analysis showed a significant interaction
effect of excessive smartphone use and online self-disclosure
on stress (b = -0.19, SE = 0.04, p < 0.001). We plotted the
significant interaction with the Johnson-Neyman technique52
(Fig. 3). The figure shows that excessive smartphone use
predicted stress when online self-disclosure was low (below
1.32 on a 5-point scale), but reduced stress when online selfdisclosure was high (above 2.51 on a 5-point scale). Thus,
H3a was confirmed. We also found a significant interaction
effect of excessive smartphone use and online selfdisclosure on loneliness (b = -0.13, SE = 0.04, p < 0.01).
The Johnson-Neyman plot (Fig. 4) shows that excessive
smartphone use reduces loneliness, when online selfdisclosure is high (above 2.96 on a 5-point scale), which
confirms H3b.
Discussion

Studying the implications of smartphone use on individuals’ wellbeing is of central importance—in particular,
if the smartphone is used excessively.1 Using data from a

Table 1. Descriptive Statistics and Zero-Order Correlations

1
2
3
4
5
6

Excessive smartphone use (T1)
Online self-disclosure (T1)
Stress (T1)
Stress (T2)
Loneliness (T1)
Loneliness (T2)

Min

Max

1
1
1
1
1
1

5
5
6
6
5
5

M (SD)
2.44
1.84
2.52
2.49
2.49
2.47

n = 461, **p < 0.01.
M, mean; SD, standard deviation; T1, time 1; T2, time 2.

(0.87)
(0.94)
(0.98)
(1.06)
(1.04)
(1.04)

1

2

3

4

5

6

1
0.476**
0.390**
0.283**
0.236**
0.191**

1
0.281**
0.270**
0.217**
0.214**

1
0.618**
0.527**
0.409**

1
0.393**
0.556**

1
0.612**

1
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Table 2. Predictors of Stress and Loneliness (Unstandardized Coefficients)
Stress (T2)
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Model (1)
b (SE)

Loneliness (T2)
Model (2)
b (SE)

Model (3)
b (SE)

Model (4)
b (SE)

Constant
1.27*** (0.27)
0.06 (0.35)
1.26*** (0.26)
0.47 (0.35)
Gender (T1)
-0.21** (0.08)
-0.22** (0.08)
-0.05 (0.08)
-0.06 (0.08)
Age (T1)
-0.004 (0.003)
-0.001 (0.003)
-0.01 (0.003)
-0.004 (0.003)
Excessive smartphone use
0.04 (0.05)
0.37*** (0.10)
0.03 (0.05)
0.26** (0.10)
(T1)
Stress (T1)
0.64*** (0.05)
0.65*** (0.04)
Loneliness (T1)
0.61*** (0.04)
0.61*** (0.04)
Online self-disclosure (T1)
0.66*** (0.12)
0.43*** (0.12)
-0.19*** (0.04)
-0.13** (0.04)
Excessive smartphone use
(T1) · online selfdisclosure (T1)
Observations
440
440
440
440
R2
0.40
0.44
0.39
0.41
0.39
0.43
0.39
0.40
Adjusted R2
Residual SE
0.84 (df = 435)
0.81 (df = 433)
0.83 (df = 435)
0.82 (df = 433)
F statistic
71.19*** (df = 4; 435) 55.61*** (df = 6; 433) 69.84*** (df = 4; 435) 49.87*** (df = 6; 433)
**p < 0.01; ***p < 0.001.
SE, standard error.

longitudinal two-way panel survey with a quota sample of
smartphone users in Germany, we aimed to test the negative
relations of excessive smartphone use with stress and loneliness as well as the moderating role of online self-disclosure
in these associations.
In contrast to previous studies,12 we found no direct association of excessive smartphone use with loneliness and stress.
For instance, Kim et al.53 found that loneliness was both a
predictor and a consequence of unregulated Internet use suggesting the vicious cycle of problematic online use. Similarly,
researchers have shown that compulsive Internet use predicted
higher levels of loneliness among adolescents.54 However, in
particular previously found associations of problematic mobile phone use with stress reveal only small effect sizes.55
Our longitudinal study suggests, for the first time, that
these small effects might be rather short-lived and diminish
over time. Moreover, our findings show that excessive
smartphone use does not automatically increase stress and
loneliness. Instead, the type of smartphone use determines
these relations. Thus, it is not the quantity, but the quality of
smartphone use that matters.
On the one hand, for those who did not communicate
their feelings and problems, that is, did not engage in selfdisclosure, excessive smartphone use predicted increased

levels of stress (but not loneliness) 4 months later. This finding
corroborates earlier research showing that not sharing important life events online increased stress.40 A further explanation could be that those who use the smartphone excessively
but largely refrain from online self-disclosure, might generally
use the smartphone to a greater extent for noncommunicative
purposes (e.g., passively following other people’s profiles).
Noncommunicative SNS use has been repeatedly associated
with negative outcomes, such as social comparison, depressive
symptoms, and decreased wellbeing.56–58

FIG. 2. Hypothesized effects. Values represent unstandardized coefficients; ***p < 0.001; **p < 0.01.

FIG. 3. Johnson-Neyman plot for the interaction of excessive smartphone use and online self-disclosure on stress.
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FIG. 4. Johnson-Neyman plot for the interaction of excessive smartphone use and online self-disclosure on loneliness.
However, we found no such relation for loneliness; among
those who engaged in little online self-disclosure, excessive
use did not increase loneliness 4 months later. An explanation
might lie in the specific type of smartphone use users engage
in. For example, a recent longitudinal study showed that heavy
communicative Facebook use increased loneliness.31 Therefore, future research on the different types of excessive
smartphone use (i.e., communicative vs. noncommunicative)
could shed further light on the relations between excessive
use, online self-disclosure, loneliness, and stress. In addition,
it also seems relevant to differentiate between public disclosure, which is visible to a large group of individuals (e.g., on
SNSs) and private disclosure (e.g., calling, private messages),
which is typically targeted at selected individuals.59
On the other hand, we could show that if individuals use
their phone for self-disclosure, excessive smartphone use actually helped them relieve stress and loneliness. Previous research suggested that venting negative thoughts and feelings
online comes with feelings of relief and liberation.38,60 Selfdisclosure is also a relevant predictor of relational closeness,
and disclosing online can lead to rewarding experiences such
as encouragement by other users.29 This experienced emotional support might lead to a feeling of being socially integrated and reduce loneliness.
The differentiation of smartphone usage types can be
connected to the dimensions of functional aspects of mobile
phones, that is, pragmatic and symbolic use.61 While pragmatic functional use refers to the purpose of mobile phones,
symbolic functional use can be described as the effects that
mobile phones have on individual’s identity. In this context,
using smartphones for online self-disclosure fits both types,
as the purpose of communicating (i.e., the pragmatic aspect)
and revealing information about oneself online (i.e., the
symbolic aspect) have an impact on individuals, both on the
psychological and social dimensions.

KARSAY ET AL.

It is important to note that our findings demonstrate two
separate processes of self-disclosure—namely, reducing
stress and loneliness. The results remain the same even when
controlling for stress (T1) in our analysis with loneliness as
the dependent variable and vice versa.
Finally, it should be noted that our study represents the
first longitudinal study on this topic. Since most research has
been conducted with adolescents and students using a crosssectional survey design, our quota sample of smartphone users
and our analysis, including controls for autoregressive effects,
further account for the robustness of our results.
Yet, our study is not without limitations. First, we relied on
self-report, which is common in this field of research. Regarding the assessment of psychological traits and states, researchers argue that behavioral intentions can be a valid
estimate of actual behavior.62 Additionally, we were interested
in the perception of excessive smartphone use, which can vary
considerably between individuals and is not necessarily tied to
one’s objective usage. Nevertheless, we suggest that future
research takes both, self-reported data and objective available
data (e.g., from monitoring apps), into account to assess excessive smartphone use and its consequences.63,64
Second, although our measure for excessive smartphone
use showed high internal consistency, we used items from
two different scales. Although these scales are validated and
well established, further validation of our scale is necessary.
Third, our online self-disclosure scale was predominantly
used in the Dutch context. In our case, the scale showed high
reliability, but future studies should further validate this scale
among other populations.
Fourth, although we focused on online behavior, there is
no doubt that offline disclosure patterns and various personality traits might influence online self-disclosure.65
Therefore, we recommend to focus on offline disclosure
patterns as well as personality traits such as extraversion and
openness in upcoming studies.54 Future research on excessive use should also investigate the motives to engage in selfdisclosure as well as the anticipated disclosure goals, which
might moderate the effects on stress and loneliness.59 For
instance, previous findings suggest that the experience of
stress in response to SNS use crucially depends on the reasons for sharing and not sharing private information online.40
Moreover, examining potential underlying mechanisms of
the relationship of excessive smartphone use on loneliness
such as emotional support is an important avenue for future
research.
Conclusion

In summary, despite the raised concerns of excessive
smartphone use, we could show that some usage types can
have positive consequences. More specifically, we found that
engaging in online self-disclosure is an important moderator in explaining this relationship. This finding provides
further support that individual predispositions and motivations should be in the focus of this line of research.
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Thomée S, Härenstam A, Hagberg M. Mobile phone use
and stress, sleep disturbances, and symptoms of depression
among young adults—a prospective cohort study. BMC
Public Health 2011; 11:1–11.
Wang J, Wang H, Gaskin J, et al. The role of stress and
motivation in problematic smartphone use among college
students. Computers in Human Behavior 2015; 53:181–188.
Kraut R, Patterson M, Lundmark V, et al. A social technology that reduces social investment and psychological
well-being? American Psychologist 1998; 53:1011–1031.
Valkenburg PM, Peter J. Online communication and adolescent well-being: testing the stimulation versus the
displacement hypothesis. Journal of Computer-Mediated
Communication 2007; 12:1169–1182.
Chotpitayasunondh V, Douglas KM. How ‘‘phubbing’’
becomes the norm: the antecedents and consequences of
snubbing via smartphone. Computers in Human Behavior
2016; 52:591–600.
Mahapatra S. Smartphone addiction and associated consequences: role of loneliness and self-regulation. Behaviour
and Information Technology 2019; 00:1–12.
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Five-point scale from 1 (‘‘completely disagree’’) to 5
(‘‘completely agree’’): (1) ‘‘If I see the smartphone lying
somewhere or I receive a message, then I just have to look at
it—there is no other way’’, (2) ‘‘Even when I am busy with
something else, I often look at my mobile phone or check
messages’’, (3) ‘‘I often think of my mobile phone when I am
doing something else’’, (4) ‘‘I notice that I do not have my
smartphone use under control’’, (5) ‘‘I use the phone so often
that it interferes with other activities’’, (6) ‘‘I would miss the
phone if I did not have it anymore’’, (7) ‘‘I often spend more
time with the phone than I originally intended’’.

Stress

Six-point scale from 1 (‘‘never’’) to 6 (‘‘several times a
day’’): ‘‘During the last week how often.’’ (1) ‘‘.did you
feel as if difficulties were so great that you could not overcome them?’’, (2) ‘‘. did you have too many things to do?’’,
(3) ‘‘. did you feel like you were in a hurry?’’, (4) ‘‘. did
you find yourself in conflict situations?’’, (5) ‘‘. did you
feel like you had to do things when you didn’t want to do
them at all?’’, (6) ‘‘. did you feel criticized or condemned?’’, (7) ‘‘. did you feel as if difficulties were so
great that you couldn’t overcome them?’’, (8) ‘‘. did you
have too many worries?’’

Online Self-Disclosure

Loneliness

Five-point scale ranging from 1 (‘‘never’’) to 5 (‘‘always’’): ‘‘When you use social media platforms on your
mobile phone, how often do you normally communicate.’’
(1) ‘‘.your personal feelings’’; (2) ‘‘.your worries and
fears’’; (3) ‘‘.your private problems’’?

Five-point scale from 1 (‘‘completely disagree’’) to 5
(‘‘completely agree’’): (1) ‘‘I often feel alone’’, (2) ‘‘I often
think I’m not close to anyone anymore’’, (3) ‘‘Sometimes I
think that nobody really knows me’’, (4) ‘‘I often feel isolated from others’’.

