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Abstract

This study investigated the link between depression symptoms, physical activity (e.g., jogging, cycling, and
swimming), and addictive social media use (SMU). In a sample of 638 users of social media [mean (M)age

standard deviation (SD)age = 21.57 (4.89)], depression symptoms, physical activity, and addictive SMU were
assessed by an online survey. Physical activity significantly moderated the positive relationship between de-
pression symptoms and addictive SMU. The higher the physical activity, the weaker the link between de-
pression symptoms and addictive tendencies. Depressed individuals often tend to intensive use of social media
to escape negative mood and to find relief. This enhances their risk to develop addictive tendencies. Physical
activity may reduce this risk and foster well-being. Therefore, persons with increased depression symptoms
should be screened for problematic SMU and be motivated to engage in physical activity.
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Introduction

Depression symptoms belong to leading cause of dis-
ability worldwide. They affect different aspects of daily

life (e.g., family, study, and work), foster the development of
further disorders, and may lead to suicide ideation and be-
havior.1 Recent research reported an increase of depression
symptoms and suicide-related outcomes particularly in ado-
lescents and young adults.2,3

Individuals with enhanced depression symptoms often feel
overwhelmed by requirements and obligations of everyday
life.4 Particularly younger people with increased depression
symptoms often tend to immerse into the online world to
escape them.5 On social networking sites (SNSs) such as
Instagram and Facebook they at least temporarily find dis-
traction from their negative symptoms. Amusing content
uploaded by friends and positive comments on own updates
foster mood improvement.6 However, positive experiences
made during social media use (SMU) may contribute to the
development of a close emotional bond to the SNSs that
foster the addictive need to stay permanently online.7 Six
characteristics are typical for addictive SMU: salience, tol-
erance, mood modification, relapse, withdrawal symptoms,
and interpersonal conflicts.8 In the longer-term addictive
SMU may contribute to insomnia and suicide-related out-
comes.9,10 Depression symptoms positively predict the level
of addictive SMU.11–13

Considering the high prevalence of depression1,2 and the
potential negative consequences of addictive SMU,10 the
question arises which factors may reduce the risk of addic-
tive tendencies particularly in individuals with enhanced
depression symptoms. The investigation of this question
seems to be of great importance. Results may contribute to
the development of prevention programs. They may be ap-
plied in the educational system and they may be included in
the therapeutic setting when treating patients with depression
symptoms to improve their well-being.

Physical activity such as jogging, cycling, tennis, or
swimming that can be integrated into daily life is an impor-
tant strategy to cope with stressful experiences. It is a sig-
nificant source for mood improvement and physical as well as
mental health.14–16 Previous research indicated that physical
activity improves quality of life and may reduce depression
symptoms.17–19 In addition, physical activity contributed to
the decrease of addictive Facebook use.20 However, to the
best of our knowledge, the direct relationship between de-
pression symptoms, physical activity, and addictive SMU has
not been investigated.

On this background, this study aimed to close this gap. It
was assumed that depression symptoms are positively related
to addictive SMU (Hypothesis 1); physical activity was ex-
pected to be negatively associated with depression symptoms
(Hypothesis 2a) and addictive SMU (Hypothesis 2b). More-
over, physical activity was assumed to serve as a moderator
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between depression symptoms and addictive SMU (i.e., the
higher physical activity, the weaker the link between de-
pression symptoms and addictive SMU; Hypothesis 3).

Materials and Methods

Procedure and participants

The sample comprises 638 users of SM [75.4 percent
women; mean (M)age standard deviation (SD)age = 21.57 (4.89),
range: 18–58; all students]. In November 2019, an invitation
e-mail that included a link leading to the online survey was sent
to a randomly collected group of 700 students of a large uni-
versity in the Ruhr region who previously agreed to be con-
tacted for research investigations. The only requirement for
participation was a current membership on a social platform.
Participation was voluntary and compensated by course credits.
The responsible Ethics Committee approved the implementa-
tion of this study. All participants were properly instructed and
gave their informed consent online to participate.

Measures

Depression symptoms. Depression symptoms were as-
sessed with the depression subscale of the Depression Anxiety
Stress Scales 21 (DASS-21).21 The seven items are rated on a
4-point Likert scale (i.e., ‘‘I couldn’t seem to experience
any positive feeling at all’’; 0 = did not apply to me at all;
3 = applied to me very much or most of the time; current scale
reliability: Cronbach’s a = 0.916). The DASS-21 is a quanti-
tative dimensional instrument. Higher sum scores indicate
higher depression symptoms. It does not serve as a categorial
measure of clinical diagnoses. Nevertheless, to character-
ize the individual degree of depression symptoms relative
to the population, following cutoff scores for the severity
levels were suggested: ‘‘normal’’ = 0–4 points, ‘‘mild’’ = 5–6
points, ‘‘moderate’’ = 7–10 points, ‘‘severe’’ = 11–13 points,
‘‘extremely severe’’ = 14+ points.22

Addictive SMU. The brief version of the Bergen Social
Media Addiction Scale (BSMAS)8 measured addictive SMU.
This instrument includes six items (e.g., ‘‘Felt an urge to use
social media more and more?’’) according to the six core
features of addictive SMU rated on a 5-point Likert scale
(1 = very rarely, 5 = very often; current scale reliability:
a = 0.831). The higher the sum scores, the higher the levels of
addictive SMU. Even though addictive SMU is a continuous
variable, a possible categorization approach was suggested
for problematic scores, cutoff: q3 on at least four of the six
items.23

Physical activity. The item ‘‘How frequently do you en-
gage in physical exercise (e.g., swimming, cycling, jogging)?’’
assessed the frequency of physical activity. This item is rated
on a 5-point Likert scale (1 = never, 5 = four times a week or
more). Previous research described it to be a reliable and valid
instrument to measure physical activity.20,24

Statistical analyses

Statistical analyses were conducted using SPSS 24 and
the macro Process version 2.16.1.25 After descriptive ana-
lyses, the relationship between the investigated variables
was assessed by zero-order bivariate correlations. Next, a
moderation analysis (Process: model 1) was calculated that
included depression symptoms as predictor, physical ac-
tivity as moderator, and addictive SMU as outcome, con-
trolling for age and gender as covariates. The bootstrapping
procedure (10,000 samples) that provides accelerated con-
fidence intervals (95 percent CIs) assessed the moderation
effect.

Results

Table 1 presents the descriptive statistics of the investi-
gated variables. The level of depression symptoms of about
33.5 percent of the participants was in the moderate range or
higher. About 44.8 percent of the participants engaged in

Table 1. Descriptive Statistics of Depression Symptoms, Physical Activity, and Addictive Social Media Use

n (percent) M (SD) Min–Max

DASS-21: depression 5.83 (5.52) 0–21
‘‘normal’’ = 0–4 points 346 (54.2)
‘‘mild’’ = 5–6 points 78 (12.2)
‘‘moderate’’ = 7–10 points 87 (13.6)
‘‘severe’’ = 11–13 points 47 (7.4)
‘‘extremely severe’’ = 14+ points 80 (12.5)

Physical activity 3.13 (1.12) 1–5
‘‘never’’ 92 (14.4)
‘‘one time a month or less’’ 85 (13.3)
‘‘two to four times a month’’ 175 (27.4)
‘‘two to three times a week’’ 221 (34.6)
‘‘four times a week and more’’ 65 (10.2)

BSMAS 12.16 (5.01) 6–29
q3 on no to one item 324 (50.8)
q3 on two to three items 202 (31.7)
q3 on four to six items 112 (17.6)

N = 638; due to rounding the sum scores of the frequencies are not 100 percent.
BSMAS, Bergen Social Media Addiction Scale; DASS, Depression Anxiety Stress Scales; M, mean; Max, maximum; Min, minimum;

SD, standard deviation.
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physical activity at least several times a week. The critical
cutoff score of addictive SMU was reached by 17.6 percent
of the participants.

Depression symptoms were significantly positively cor-
related with addictive SMU, r = 0.405, p < 0.001. Physical
activity was significantly negatively correlated with both
depression symptoms, r = -0.307, p < 0.001, and addictive
SMU, r = -0.210, p < 0.001.

The moderation model was significant, R2 = 0.229, F(5,
632) = 30.026, p < 0.001. As revealed by the significant in-
teraction between depression symptoms and physical activ-
ity, b = -.110, standard error (SE) = 0.040, 95 percent CI
[-0.189, -0.031], t = -2.732, p = 0.007, the relationship be-
tween depression symptoms and addictive SMU was mod-
erated by physical activity. The simple slopes tests revealed
that the positive link between depression symptoms and
addictive SMU was confirmed equally for low, medium, and
high levels of physical activity. However, it was strong for
individuals who expressed a low level of physical activity
(one SD below M = -1.000), b = 0.438, SE = 0.058, 95 per-
cent CI [0.323, 0.553], t = 7.507, p < 0.001, but was weaker
for individuals who expressed a medium level of physical
activity (M = 0), b = 0.328, SE = 0.040, 95 percent CI [0.250,
0.407], t = 8.206, p < 0.001, and remarkable weaker for in-
dividuals with a high level of physical activity (one SD be-
yond M = 1.000), b = 0.219, SE = 0.055, 95 percent CI [0.111,
0.327], t = 3.981, p < 0.001 (Fig. 1).

Discussion

Intensive use of SNSs may contribute to the development of
addictive tendencies.8 Individuals with enhanced depression
symptoms seem to be at specific risk for this development.13

This study complements earlier findings demonstrating that
physical activity may moderate the association between de-
pression symptoms and addictive SMU, and thus reduce the
risk of addictive tendencies.

Corresponding to previous research,7,26 depression symp-
toms were positively associated with addictive SMU (confir-
mation of Hypothesis 1). SNSs offer individuals with increased

depression symptoms the possibility to immerse in an exciting
online world where they can temporarily escape their negative
mood.27 Therefore, for some individuals concerned SMU may
be a strategy to cope with negative offline experiences. How-
ever, the more positive experiences they gain online and the
more social support they receive by their online friends, the
higher is the risk that they develop addictive symptoms asso-
ciated with the need to stay permanently online.28,29

In this study, physical activity was negatively linked to
both depression symptoms (confirmation of Hypothesis 2a)
and addictive SMU (confirmation of Hypothesis 2b). This
corresponds to earlier research that showed physical activity
to be an important factor that may confer resilience and
foster the physical and mental health.16,30 Physical activity is
a functional coping strategy that reduces the negative impact
of stressful experiences and contributes to the decrease of
depression symptoms.19,20,31 The protective effect of physi-
cal activity is confirmed by current results: physical activity
moderates the relationship between depression symptoms
and addictive SMU (confirmation of Hypothesis 3). Partici-
pants who had increased depression symptoms but engaged
in physical activity such as jogging or cycling were at less
risk to develop addictive use tendencies of social platforms
than individuals who did not integrate these activities in their
everyday life. This buffering effect may inter alia be ex-
plained by the fact that sportive activity fosters the rest and
relief that depressed individuals typically search for on
SNSs. It contributes to mood improvement and reduces the
need to search for positive emotions online. In addition, in-
dividuals who engage in physical activity have less time to
immerse into the online world.

Current findings should be integrated in the therapeutic
treatment. On the one hand, individuals with enhanced
depression symptoms should be screened for addictive
SMU. On the other hand, they should be offered and mo-
tivated to engage in sportive activities to reduce their
symptoms and the risk of addictive bonding to SNSs, and to
improve their well-being. Furthermore, they can be applied
in educational and prevention systems: less SMU and more
sportive activities may improve the mental and physical

FIG. 1. Moderating effect of
physical activity on the connection
between depression symptoms and
addictive social media use.
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health specifically of children and adolescents with an in-
creased predisposition to depression symptoms.

Some limitations should be considered when interpreting
current findings. First, given the cross-sectional nature of
present data, only hypothetical conclusions on causality of the
found relationships may be drawn. Future longitudinal and
experimental research is necessary for real causal conclusions.
Second, the mostly young and female composition of the in-
vestigated sample limits the generalizability of current results.
Their replication in a more age and gender representative
sample is desirable. Third, following earlier research24 physi-
cal activity was assessed very generally with only one item.
Future research should use more detailed instruments that, for
example, assess the daily duration (in minutes) and the nature
of physical activity to allow more specific conclusions.

To sum up, this study emphasizes the enhanced risk of
persons with increased depression symptoms to develop
tendencies of addictive SMU, and it underscores the pro-
tective impact of physical activity as moderator between
depression symptoms and addictive use of social media.
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