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Abstract
Social media addiction has previously been linked to compromised mental health and 
social isolation; however, most studies are cross-sectional or based on convenience sam-
ples. The objective of the current study was to assess the extent to which social media 
addiction predicts compromised mental health and social isolation (including bi-direction-
ality) in a large prospective sample of Danish adults. Data stem from a nationwide longi-
tudinal Danish survey of 1958 adults (aged 16+) conducted in 2020 and 2021. The Bergen 
Social Media Addiction Scale (BSMAS) was used. Validated scales were used to assess 
depression, mental wellbeing, and loneliness. A total of 2.3% screened positive for social 
media addiction. As compared to no symptoms, social media addiction was associated with 
an elevated risk for depression (OR = 2.71; 95% CI 1.08, 6.83) and negatively with mental 
wellbeing (coef = −1.29; 95% CI −2.41, −0.16). Similarly, social media addiction was 
associated with an elevated risk of loneliness (OR = 4.40; 95% CI 1.20, 16.19), and nega-
tively with social network size (coef = −0.46; 95% CI −0.86, −0.06). There is a need for 
preventive actions against addictive social media use, as this poses significant risk to men-
tal health and social functioning in the working age population.
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Mental disorders are a major issue, affect a substantial proportion of the global population, 
and have been increasing globally since 1990 (GBD, 2022). They affect more than 1 billion 
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people worldwide, causing 7% of the global disease burden, and 19% of years lived with 
disability (Rehm & Shield, 2019). Disability-adjusted life years attributable to mental dis-
orders are overwhelmingly caused by common mental disorders (CMDs), e.g., depression 
(Rehm & Shield, 2019; WHO, 2017), which are associated with both excess of deaths and 
premature mortality from injuries and chronic illnesses (Charlson et al., 2016; Plana-Ripoll 
et al., 2019; Prince et al., 2007). In parallel, other reports have documented global declines 
in indicators of wellbeing since 2016 (Helliwell et al., 2022).

Moreover, social isolation is a pervasive societal problem, that can contribute to morbidity 
and mortality (Holt-Lunstad et al., 2015; Santini, Jose, et al., 2020), and is experienced by a 
substantial proportion of the population in many countries (Surkalim et al., 2022). Perceived 
social isolation, also commonly referred to as loneliness, refers to a perceived discrepancy 
between actual and desired social contacts (Cacioppo et al., 2010). Objective social isolation 
refers to non-existing or a very limited number of social contacts. All of these factors can be 
considered as unfulfilled basic social needs, and while transient social isolation is a common 
experience, chronic or severe social isolation poses serious threats to the mental health and 
wellbeing of people of all ages (Surkalim et  al., 2022). Over the past decades, Denmark 
has seen both increases in poor mental health and mental health problems (Jeppesen et al., 
2020; SST, 2022) and also declines in higher levels of wellbeing (Santini et  al., 2021). 
Simultaneously, social isolation has doubled over the past two decades (Girault et al., 2023).

Behavioral Addictions and Addictive Social Media Use

Social media use is now widespread across the globe, used by one in three people world-
wide and more than two-thirds of all Internet users (Ortiz-Ospina, 2019). The rapid and 
vast adoption of social media technologies has changed how people communicate with oth-
ers, find partners, access information, and engage in public debate. While general social 
media use is associated with both drawbacks and benefits to mental and social wellbeing 
(Verduyn et al., 2017; Zsila & Reyes, 2023), it can also lead to addictive social media use. 
Social media platforms have long been suspected of deriving hefty profits through addic-
tive social media algorithms, with recent estimates suggesting that platforms generate bil-
lions of dollars in annual revenue from vulnerable population segments (youth users in 
particular) (Raffoul et al., 2023). In addition, malicious third parties capitalize on addictive 
social media use as a means  to exploit and scam users, compounding the risks and pos-
ing significant threats to users’ privacy and safety  (Bharne & Bhaladhare, 2023; Grubb, 
2020). Social media addiction (also referred to as “compulsive social media use,” “social 
media disorder,” “problematic social media use,” and “problematic social networking”; 
Aladwani & Almarzouq, 2016; Huang, 2022; van den Eijnden et al., 2018; Vernon et al., 
2017) involves social media use, where core components of addiction are present. These 
are (1) salience (preoccupation, craving), (2) mood modification (engaging in an addictive 
behavior to achieve a high or as a coping method), (3) tolerance (when increasing amounts 
of the behavior is needed to achieve mood-modifying effects), (4) withdrawal symptoms 
(unpleasant feelings or physical effects when not engaging in the behavior), (5) conflict 
(conflicts experienced with other people or other activities, or internal conflicts about the 
addictive behavior), and (6) relapse (failed attempts to limit or reduce the addictive behav-
ior) (Griffiths, 2005). It is argued that social media addiction and related internet addic-
tions function similarly to other behavioral addictions, such as pathological gambling 
(Jiang, 2022). It is important to note that social media addiction is not a recognized clinical 
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disorder in the DSM-5 or ICD-11, and there is ongoing debate that a classification of social 
media addiction as a disorder may run  the risk of pathologizing normal behavior. While 
the focus of the current study is on addictive social media use as an exposure of interest, 
discussions surrounding its validity as a diagnosable addiction disorder may be found else-
where (Castro-Calvo et al., 2021; Fournier et al., 2023).

Social Media Addiction and Links to Mental Health or Social Isolation

Huang (2022) conducted a systematic review on the link between problematic social media 
use and mental health across 122 studies. The results from the meta-analysis showed 
that problematic social media use correlated positively with psychological distress (e.g., 
depression) and loneliness, and negatively with wellbeing. The vast majority of these stud-
ies were cross-sectional (which limits direction of causality inference) and conducted on 
relatively small student or convenience samples (e.g., digital surveys distributed through 
social media). Only nine studies, to our knowledge, have assessed longitudinal relation-
ships specifically between social media addiction symptoms and mental health and social 
isolation outcomes (see the  appendix for an expanded review of the following  studies, 
Brailovskaia & Margraf, 2017; Chen et  al., 2020; Di Blasi et  al., 2022; Marttila et  al., 
2021; Muusses et  al., 2014; Raudsepp, 2019; Raudsepp & Kais, 2019; van den Eijnden 
et al., 2018; Vernon et al., 2017). Most of the studies indicate that social media addiction 
symptoms are associated with increased risk for compromised mental health and social 
isolation, but three of the studies did not find evidence of associations with some measures 
of wellbeing (life satisfaction) (Brailovskaia & Margraf, 2017; Marttila et al., 2021), social 
isolation-related constructs (social support) (Brailovskaia & Margraf, 2017), and mental 
health problems (depression, anxiety, stress) (Di Blasi et al., 2022).

The Present Study

More research is needed to build on the evidence base, as studies documenting longitudinal 
results from large nationwide survey data are scarce. There is a need to assess associations 
between social media addiction and a variety of such outcomes, as a means to generate 
more robust estimates and advance current knowledge. Using data from a large, nation-
wide survey representative of the adult population (aged 15–64 years old) in education or 
employment in Denmark (restricted to this population because the Bergen Social Media 
Addiction Scale – BSMAS – used in this study is framed specifically to people in educa-
tion or employment), we set out to investigate the extent to which social media addiction 
(symptoms and above cut-point) predicts depression, mental wellbeing, loneliness, and 
social network size one year after baseline social media addiction assessment.

Following the reviewed studies, we hypothesized that (1) each increase in the number 
of social media addiction symptom score would be positively related with depression and 
loneliness at follow-up and negatively related with mental wellbeing and social network 
size at follow-up, and that (2) social media addiction (above cut-point), as compared to 
those with no symptoms, would be associated with increased risk for depression and lone-
liness at follow-up, while showing an inverse association with mental wellbeing and social 
network size at follow-up. Our analytic approach will also account for the possibility of a 
bi-directional relationship between mental health and social isolation as predictors in 2020 
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(depression, mental wellbeing, loneliness, network size) and social media addiction in 
2021. The study has both theoretical and practical implications. In terms of the theoretical 
contribution, the study would add to the literature on etiological models of dual diagno-
sis (Moggi, 2005), for example with regard to direct, indirect, and bi-directional models. 
In terms of practical contributions, the study may inform universal or targeted interven-
tions to address the negative impact of social media addiction symptoms on mental health 
and social connectedness, as well as policies to restrict addictive social media algorithms, 
or strategies for promoting digital literacy and responsible social media usage as a means 
to cultivate healthier online habits and to mitigate addiction risks.

Methods

Sampling and Data Collection

The Danish Health and Wellbeing Survey (Rosendahl Jensen et  al., 2021) is the Danish 
part of the European Health Interview Survey (EHIS). Everyone with residence in Den-
mark has a personal identification number which is used throughout administrative regis-
ters and stored in the Civil Registration System (Pedersen, 2011; Thygesen et al., 2011). 
From the Civil Registration System, participants 15 years or more (In Denmark, 15 years 
is the age of consent with regard to survey participation) were invited in 2020 and again 
in 2021. The selection of study participants is illustrated in a flow chart in Fig.  1. The 
follow-up sample was then restricted to (1) standard working age of less than 65 years old 
individuals who were either studying or employed at the time of the 2020 survey, since the 
Bergen Social Media Addiction Scale – BSMAS – questionnaire measures symptoms of 
social media addiction specifically among people in education or employment (i.e., item 
6 - negative impact on work/studies), and (2) only participants who reported being social 
media users. The restriction of the sample resulted in a final sample size of 1958 partici-
pants. The study design and the data collection methods have been described in detail else-
where (Rosendahl Jensen et al., 2022).

The survey data were linked on an individual level to administrative registers at Statis-
tics Denmark’s research server, which allows for the merging of data on educational level, 
ethnicity, income, health status, and healthcare utilization, among other variables. All data 
are pseudonymized to hinder the possibility of tracing it back to specific participants. The 
study was approved by the University of Southern Denmark’s (SDU’s) Research & Innova-
tion Organisation (RIO) (ID 11.107). SDU RIO examines and approves all scientific and 
statistical projects at the University of Southern Denmark according to the Danish Data 
Protection Regulation. Ethical approval is not required for surveys according to Danish leg-
islation. The study complies with the Helsinki 2 Declaration on Ethics.

Exposure: Social Media Addiction

The Bergen Social Media Addiction Scale (BSMAS) (Andreassen et al., 2017) was used 
to assess social media addiction symptoms. The 6-item scale is a modified version of the 
previously validated Bergen Facebook Addiction Scale (BFAS) (Andreassen et al., 2012), 
where the modification involves using the words “social media” instead of the word “Face-
book,” with social media being defined as “Facebook, Twitter, Instagram and the like” 
in the instructions. The original scale (i.e., BFAS) was translated into several languages 
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and has shown good psychometric properties (Andreassen et al., 2012). The BSMAS has 
subsequently been validated in the working age general population in various cultural set-
tings (Zarate et al., 2023). The scale’s internal reliability in the present study was high (α 
= 0.83; ω = 0.84). The modified 6-item BSMAS scale assesses social media addiction 
symptoms within the past 12 months. The scale incorporates the theoretical framework of 
the addiction components (i.e., salience, mood modification, tolerance, withdrawal symp-
toms, conflict, and relapse) of the biopsychosocial model (Griffiths, 2005). Participants 
rate these items using a 5-point Likert scale, where 1=very rarely, 2=rarely, 3=sometimes, 
4=often, and 5=very often. Responses to the six items are subsequently added up, result-
ing in a scale ranging from 6–30. The higher total score reflects a higher level of addictive 
social media use. A score of 19 or greater has been identified as a cut-point for signifi-
cant social media addiction (Bányai et al., 2017). This cut-point means that the participant 
has responded “sometimes” to at least five of the items + at least “often” to one item; or 
“often” to at least four items and “rarely” to at least one item; or “very often” to at least 
three items and “rarely” to at least one item. A categorical variable was created to distin-
guish different groups, i.e., 1 = no symptoms of social media addiction, i.e., the lowest 

Fig. 1   Flowchart of the study sample
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score of 6 (REF category); 2 = symptoms below cut-point, i.e., scores from 7 to 18; and 3 
= social media addiction (above cut-point, score ≥19).

Outcome 1: Depression

The eight-item Patient Health Questionnaire depression scale (PHQ-8) was used to screen 
for depression symptoms (Kroenke et al., 2009). The total scale ranges from 0 to 24, with 
higher scores indicating more depression symptoms. A cut-point of ≥10 for depression was 
used (Kroenke et al., 2009). The binary outcome variable, i.e., case depression, came from 
the 2021 survey.

Outcome 2: Mental Wellbeing

The Short Warwick-Edinburgh Mental Wellbeing Scale (SWEMWBS) was used to assess 
mental wellbeing (Koushede et al., 2019). Summing item scores leads to a score between 7 
and 35; the higher the score, the higher mental wellbeing. For the descriptive analysis only, 
cut-points for low, moderate, and high mental wellbeing were used (Santini et al., 2022). 
The continuous outcome variable, i.e., mental wellbeing, came from the 2021 survey.

Outcome 3: Loneliness (Relating to Perceived Isolation)

The short form of the University of California, Los Angeles (UCLA) Loneliness Scale was 
used to assess loneliness (Hughes et al., 2004; Russell et al., 1980). Scores are summed to 
create a total score that runs from 3 to 9, with higher scores indicating a greater degree of 
loneliness. In accordance to previous literature, a score of 7 or greater was used as a cut-
point for loneliness (Boehlen et al., 2015). The binary outcome variable, i.e., loneliness, 
came from the 2021 survey.

Outcome 4: Social Network Size (Relating to Objective Isolation)

With regard to social network size, participants were asked “How many persons are so close to 
you, that you can count on them, if you have serious personal problems?”. This item was taken 
from the Oslo Social Support Scale (OSS-3) (Kocalevent et al., 2018). Response options were 
(1) none, (2) 1–2 persons, (3) 3–5 persons, and (4) 6 persons or more. Responses were trans-
formed into a numerical scale by taking the average in each response option and then rounding 
up to the nearest whole number, resulting in a variable with 0, 2, 4, and 6 persons, respectively. 
The continuous variable, i.e., social network size, came from the 2021 survey.

Covariates

The choice of covariates was based on prior research on social media addiction and mental 
health (e.g., Dailey et al., 2020; Shensa et al., 2017) and included demographic and socio-
economic variables. The sociodemographic variables were as follows: age (continuous, cat-
egorical for descriptives analysis), sex (female, male), country of origin (Denmark, other), 
marital status (never married or in a registered partnership, married or registered partner-
ship, divorced or widowed), household size (1, 2, 3, 4, 5, or more persons living in the 
household), education (primary/10th grade, high school or vocational, tertiary education), 
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household income (lowest quartile, second-lowest quartile, second-highest quartile, highest 
quartile), and occupation (employed, student).

Data on occupation came from the baseline survey (2020), while data on sex, age, 
marital status, education, household income, household size, and country of origin were 
obtained from the Civil Registration System (Pedersen, 2011; Thygesen et al., 2011).

Statistical Analysis

STATA version 16 was used to perform all analyses. First, a descriptive analysis was con-
ducted to demonstrate the characteristics of the sample, as well as BSMAS mean and stand-
ard deviations (SD) by group. These analyses included frequencies, proportions, means, 
standard deviations (SD), and oneway ANOVAs. For the descriptive analysis only, age and 
mental wellbeing were converted to categorical variables. Next, multivariable logistic or 
linear regression was conducted to assess the associations between BSMAS and the out-
come variables. As stated above, BSMAS (exposure variable, continuous and binary) was 
based on data collected at baseline (2020), with the four outcomes of depression (binary 
- logistic), mental wellbeing (continuous - linear), loneliness (binary - logistic), and social 
network size (continuous - linear) having been collected in 2021. The analyses pertain-
ing to the binary outcomes of depression and loneliness in 2021 were conducted among 
those without the respective outcome at baseline in 2020, and this assessed risk for new 
cases of depression and loneliness, respectively. Thus, those with the respective outcome 
at baseline were omitted from the logistic regression analyses. The analyses pertaining to 
the continuous outcomes of mental wellbeing and social network size in 2021 were con-
ducted on the whole sample and were adjusted for the respective outcome at baseline, i.e., 
mental wellbeing in 2020 and social network size in 2020, respectively. In order to inves-
tigate whether sex moderated the relationship between BSMAS and the outcomes, we also 
ran models with the product terms BSMAS x sex (binary). Further, a sensitivity analy-
sis was conducted to assess associations between BSMAS scores at baseline in 2020 and 
single depression, mental wellbeing, and loneliness items in 2021. This was conducted in 
order to assess if some outcome items in the depression, mental wellbeing, and loneliness 
scales were particularly sensitive to social media addiction symptoms and driving associa-
tions. To do this, multivariate regression models for assessing associations with multiple 
outcomes were conducted using the Stata mvreg command. The multivariate regression 
models for each scale were adjusted for all individual baseline items. Finally, in order to 
investigate bi-directionality, we conducted linear regression models with the outcomes and 
predictor reversed, i.e., mental health and social isolation predictors (depression, mental 
wellbeing, loneliness, network size) in 2020 predicting social media addiction symptoms 
in 2021 (adjusting for covariates including social media addiction symptoms at baseline).

Results

Information regarding the socioeconomic distribution of the study samples is shown in 
Table  1, including n (%) for missing data. The mean age of the study sample was 45.6 
years, and 61.8% were females. Histograms showed right skewed distributions for social 
media addiction symptoms (mean = 9.4, SD = 3.7), depression (mean = 3.4, SD = 4.1), 
and loneliness (mean = 4.1, SD = 1.5), a normal distribution for mental wellbeing (mean 
= 24.8, SD = 4.4), and a left skewed distribution for network size (mean = 4.5, SD = 1.5). 
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Table 1   Characteristics of the study sample at baseline (2020)

Characteristic Category N (%) BSMAS mean (SD)

Unweighted N 1958 9.4 (3.7)
Age 16–24 176 (9.0) 11.8

25–44 600 (30.7) 10.2
45–64 1181 (60.4) 8.6

Sex Male 747 (38.2) 9.1
Female 1209 (61.8) 9.5

Marital status Never married/registered partnership 563 (28.8) 10.3
Married or in registered partnership 1115 (57.0) 8.9
Divorced or widowed 280 (14.3) 9.2

Country of origin Denmark 1805 (92.3) 9.3
Other (not Denmark) 151 (7.7) 9.8

Education Primary-10th grade 297 (15.2) 10.5
High school or vocational 790 (40.4) 9.2
Tertiary 858 (43.8) 9.1
Missing 13 (0.7) -

Occupation Student 236 (12.1) 11.1
Employed 1722 (88.0) 9.4

Household income Lowest quartile 489 (25.0) 10.4
Second-lowest quartile 489 (25.0) 9.4
Second-highest quartile 489 (25.0) 8.9
Highest quartile 489 (25.0) 8.7
Missing 2 (0.1) -

Household size One 254 (13.0) 9.4
Two 668 (34.2) 9.1
Three 376 (19.2) 9.3
Four 422 (21.6) 9.6
Five or more 236 (12.1) 9.9

Depression Not present 1668 (85.2) 9.1
Present 159 (8.1) 11.9
Missing 131 (6.7) -

Mental wellbeing Low 324 (16.6) 11.4
Moderate 1276 (65.2) 9.1
High 215 (11.0) 7.8
Missing 143 (7.3) .

Loneliness Not present 1684 (86.0) 9.1
Present 131 (6.7) 12.2
Missing 143 (7.3) -

Social network size None 17 (0.9) 10.0
1–2 persons 330 (16.9) 9.7
3–5 persons 763 (39.0) 9.3
6 persons or more 723 (37.0) 9.2
Missing 124 (6.3) -

BSMAS (categorical) No symptoms – score 6 580 (29.6) -
Score 7–18 1177 (60.1) -
Score 19+ (case social media addiction) 44 (2.3) -
Missing 157 (8.0) -
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A tendency for higher BSMAS scores was observed for lower age groups, females, and 
students. A clear social gradient was indicated with higher BSMAS scores observed for 
lower education, lower household income, and among unmarried individuals. In all, 44 
individuals (2.3%) screened positive for social media addiction (BSMAS score of ≥19). In 
2021, there were 156 (9.4%) new cases of depression and 57 (3.7%) new cases of loneli-
ness (results not shown in tables).

Regarding the analytical models, a consistent pattern was seen across all outcomes, 
where increased social media addiction symptoms were associated with significantly 
increased risk. In terms of the logistic regression on depression (Table 2), the results show 
that the continuous BSMAS scale at baseline was positively associated with depression 
(OR=1.06, 95% CI 1.01–1.11) at follow-up. In terms of the binary BSMAS variable, as 
compared to the group with no symptoms, those screening positive for social media addic-
tion had an OR of 2.71 (95% CI 1.08, 6.83) for developing depression. The group with 
symptoms below the cut-point did not reach statistical significance in the association with 
depression.

Table 1   (continued)
BSMAS, Bergen Social Media Addiction Scale
mean BSMAS by group was calculated by oneway ANOVAs

Table 2   Associations between Bergen Social Media Addiction Scale (BSMAS) at baseline (2020) with 
depression and mental wellbeing at follow-up (2021) among Danish adults in education or employment

OR, odds ratio; coef, coefficient; CI, confidence interval
a Sample restricted to those without depression at baseline (N=1605). Adjusted for age (continuous), sex 
(binary), country of origin (binary), marital status (categorical), education (categorical), occupation 
(binary), household income (categorical), and household size (categorical). In 2021, there were 156 (9.4%) 
new cases of depression
b N=1648. Adjusted for age (continuous), sex (binary), country of origin (binary), marital status (categori-
cal), education (categorical), chronic conditions occupation (binary), household income (categorical), 
household size (categorical), and mental wellbeing (continuous) at baseline

Logistic regression
OR 95% CI p-value
Depressiona (2021)

BSMAS scale - continuous (2020) 1.06 1.01, 1.11 0.01
BSMAS scale - categories (2020)
- No symptoms - REF, (score = 6) 1
- Symptoms below cut-point (score = 7–18) 1.05 0.72, 1.54 0.79
- Social media addiction (score ≥ 19) 2.71 1.08, 6.83 0.03

Linear regression
Coef. 95% CI p-value
Mental wellbeingb (2021)

BSMAS scale - continuous (2020) −0.06 −0.11, −0.02 0.01
BSMAS scale - categories (2020)
- No symptoms - REF (score = 6) 0
- Symptoms below cut-point (score = 7-18) −0.13 −0.50, 0.23 0.48
- Social media addiction (score ≥ 19) −1.29 −2.41, −0.16 0.03
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As for the linear regression on mental wellbeing (Table 2), the continuous BSMAS scale 
at baseline was inversely associated with mental wellbeing (coef = −0.06, 95% CI −0.11, 
−0.02) at follow-up. In terms of the binary BSMAS variable, as compared to the group 
with no symptoms, those screening positive for social media addiction had a coefficient 
of −1.29 (95% CI −2.41, −0.16) with mental wellbeing. The group with symptoms below 
the cut-point did not reach statistical significance in the association with mental wellbeing.

In terms of the logistic regression on loneliness (Table 3), the results show that the con-
tinuous BSMAS scale at baseline was positively associated with loneliness (OR=1.14, 
95% CI 1.07–1.22) at follow-up. In terms of the binary BSMAS variable, as compared to 
the group with no symptoms, those screening positive for social media addiction had an 
OR of 4.40 (95% CI 1.20, 16.19) for becoming lonely. The group with symptoms below the 
cut-point did not reach statistical significance in the association with loneliness.

As for the linear regression on social network size (Table 3), the continuous BSMAS 
scale at baseline was inversely associated with social network size (coef = −0.03, 95% CI 
−0.05, −0.01) at follow-up. In terms of the binary BSMAS variable, as compared to the 
group with no symptoms, those screening positive for social media addiction had a coeffi-
cient of −0.46 (95% CI −0.86, −0.06) with social network size. The group with symptoms 
below the cut-point did not reach statistical significance in the association with social net-
work size.

Table 3   Associations between Bergen Social Media Addiction Scale (BSMAS) at baseline (2020) with 
loneliness and social network size at follow-up (2021) among Danish adults in education or employment

OR, odds ratio; coef, coefficient; CI, confidence interval
a Sample restricted to those without loneliness at baseline (N=1494). Adjusted for age (continuous), sex 
(binary), country of origin (binary), marital status (categorical), education (categorical), occupation 
(binary), household income (categorical), and household size (categorical). In 2021, there were 57 (3.7%) 
new cases of loneliness
b N=1617. Adjusted for age (continuous), sex (binary), country of origin (binary), marital status (categori-
cal), education (categorical), occupation (binary), household income (categorical), household size (categor-
ical), and social network size (continuous) at baseline

Logistic regression
OR 95% CI p-value
Lonelinessa (2021)

BSMAS scale - continuous (2020) 1.14 1.07, 1.22 < 0.01
BSMAS scale - categories (2020)
- No symptoms - REF, (score = 6) 1
- Symptoms below cut-point (score = 7–18) 1.69 0.84, 3.38 0.14
- Social media addiction (score ≥ 19) 4.40 1.20, 16.19 0.03

Linear regression
Coef. 95% CI p-value
Social network sizeb (2021)

BSMAS scale - continuous (2020) −0.03 −0.05, −0.01 < 0.01
BSMAS scale - categories (2020)
- No symptoms - REF (score = 6) 0
- Symptoms below cut-point (score = 7–18) −0.12 −0.25, 0.01 0.06
- Social media addiction (score ≥ 19) −0.46 −0.86, −0.06 0.02
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With regard to the moderation analysis on potential sex differences in the association 
between BSMAS and the outcomes, we did not find evidence of any significant interac-
tion terms (p-value range = 0.315–0.995; results not shown in tables). With regard to the 
sensitivity analysis (Table  A1 in the  appendix), this showed that some individual items 
were more significantly associated (i.e., based on statistical significance and confidence 
intervals) with social media addiction symptoms and were primarily driving the asso-
ciation between the exposure and the outcomes. Significant items were grouped into six 
domains, as follows: (1) cognitive deficits, (2) inhibited resilience, (3) feelings of tension, 
(4) social disconnectedness, (5) depressed mood and fatigue, and (6) compromised self-
esteem. Finally, with regard to bi-directional relationships, Table A2 in the appendix shows 
the models with outcomes and predictor reversed, i.e., mental health and social isolation 
variables (depression, mental wellbeing, loneliness, network size) in 2020 predicting social 
media addiction symptoms in 2021. These results show that depression symptoms and 
loneliness at baseline positively predicted social media addiction symptoms at follow-up, 
while mental wellbeing negatively predicted social media addiction symptoms. Network 
size did not significantly predict social media addiction symptoms.

Discussion

Using a population-based longitudinal survey comprising a large sample of Danish adults 
(16–64 years old) in education or employment, we set out to investigate prospective asso-
ciations between social media addiction symptoms at baseline (2020) and the outcomes 
one year later (2021). Supporting our first hypothesis, we found that each increase in social 
media addiction symptoms was significantly predictive of all outcomes, i.e., positively 
predictive of depression and loneliness and negatively predictive of mental wellbeing and 
social network size (the number of close social ties). Supporting our second hypothesis, 
we found that compared to those with no symptoms, social media addiction was associated 
with an elevated risk of depression (about two-fold and a half) and was inversely associ-
ated with mental wellbeing, Similarly, social media addiction was also associated with an 
elevated risk of loneliness (about four-fold and a half) and was inversely associated with 
social network size. The estimates for social media addiction symptoms below the cut-
point (BSMAS score 7–18) also indicated elevated risk but did not reach statistical sig-
nificance. Finally, our analysis also showed bi-directional associations, i.e., compromised 
mental health and loneliness in 2020 were positive  predictors of  social media addiction 
symptoms in 2021.

Strengths and Limitations

Some strengths and limitations should be noted when interpreting the results. Major 
strengths include the use of data from a large nationwide survey, the prospective design 
(including the adjustment for confounders), the use of a validated scale for measuring men-
tal wellbeing, and the link with national administrative registers (as a means to obtain rel-
evant demographic and socioeconomic data on participants). Some limitations are as fol-
lows: First, the response rate at baseline was 47.4%, and while this is relatively high for 
a web-based/paper-based survey, non-response bias cannot be ruled out. In terms of the 
longitudinal survey-based analyses, the proportion of baseline participants who took part 
in the follow-up survey was relatively high (80.2%), but there is a possibility for attrition 
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bias in this part of the study. Second, the survey data available to us made it possible to 
assess a number of outcomes pertaining to mental health problems and social isolation; 
however, we did not have sufficient or adequate survey data on potentially relevant sub-
stance use outcomes. Hence, we were, in this study, not able to investigate associations 
between the predictor and such outcomes. Third, it may be noted that the survey took place 
in 2020–2021, which was during the COVID-19 pandemic. The Danish government initi-
ated a lockdown of society on the 11th of March 2020 and later initiated a gradual reopen-
ing of society on the 17th of April 2020. Another lockdown was initiated again on the 
16th of December 2020, which lasted until the 1st of March 2021. Our study documented 
associations between social media addiction symptoms in the 2020 pandemic year and the 
outcomes in the following year. We cannot exclude the possibility that the associations 
would differ to some extent if the assessment of social media addiction symptoms and the 
outcomes had taken place in times without a pandemic. That said, we had access to 2019 
data (pre-pandemic EHIS data) and were able to test the mean difference in BSMAS scores 
from 2019 to 2020, and we observed no significant increase in BSMAS scores from before 
the pandemic to the pandemic year (p=0.27, results not shown).

Contextualization and Implications for Policy and Practice

A total of 2.3% of the people in our sample screened positive for social media addiction. 
To relate this number to other behavioral addictions, this may be compared to 10.9% of the 
Danish population showing signs of mild pathological gambling disorder and 0.7% show-
ing signs of severe pathological gambling disorder (Ramböll., 2022); or to 2–3% suffering 
from Binge Eating Disorder (BED) (Sundhedsstyrelsen, 2022). Our analytical results align 
with most previous studies showing positive associations between social media addiction 
symptoms and mental health (Brailovskaia & Margraf, 2017; Chen et al., 2020; Muusses 
et al., 2014; Raudsepp, 2019; Raudsepp & Kais, 2019; Vernon et al., 2017) or perceived 
and objective isolation (Marttila et al., 2021; Muusses et al., 2014). The results that do not 
appear to align with previous findings are likely accounted for by short follow-up periods 
in previous studies (Di Blasi et al., 2022) or due to the fact that previous studies used dif-
ferent wellbeing (life satisfaction) (Brailovskaia & Margraf, 2017; Marttila et al., 2021) or 
social (support) (Brailovskaia & Margraf, 2017) construct measures than those used in the 
current study, which may not be as sensitive to social media addiction symptoms. Using 
longitudinal data from a large nationwide survey representative of Danish adults in edu-
cation or employment, our estimates suggest that social media addiction—symptoms and 
above cut-point—significantly predicts all outcomes. The study findings lend support to 
existing etiological models of dual diagnosis (Moggi, 2005), primarily direct models (i.e., 
social media addiction leading to depression) and bi-directional models (compromised 
mental health leading to social media addiction), and are perhaps also indicative of indirect 
models (e.g., social media addiction leading to loneliness and loss of social relationships, 
in turn leading to depression).

Our sensitivity analysis indicates that some outcome  items may be more significantly 
impacted by social media addiction symptoms than others. The significant items share 
some similar features and were grouped into six domains, as follows (not in order of occur-
rence or development): (1) cognitive deficits, (2) inhibited resilience, (3) feelings of ten-
sion, (4) social disconnectedness, (5) depressed mood and fatigue, and (6) compromised 
self-esteem. These domains fit with well-known psycho-social consequences of addiction 
(Griffiths, 2005; Griffiths et al., 2014; Kuss & Griffiths, 2011). For example, preoccupation 
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or obsession with the addictive behavior may lead to cognitive deficits (e.g., being una-
ble to concentrate on other things) or inhibited resilience (e.g., diminished ability to han-
dle normal challenges or stressors). Feelings of tension of discomfort may occur as a results 
of recurring cycles of  withdrawal (when unable to engage in the addictive behavior due to 
being at work or because of other obligations). Social disconnectedness  may occur, for 
example, due to the addictive behavior taking precedence over social relationships or due 
to social withdrawal or reduced social appeal. Ultimately, the addictive behavior may lead 
to a depressed mood as the addictive behavior becomes less satisfying or requires a higher 
dose  to produce a high (due to tolerance); or lead  to fatigue due to having to repeatedly 
engage in continuous cycles of engaging in the addictive behavior in order to satisfy crav-
ings. It may also lead to compromised self-esteem, due to regretting behaviors resulting 
from the addiction or due to failed attempts to limit or reduce the behavior. Naturally, this 
is not an exhaustive list of mechanisms between social media addiction and the outcomes; 
rather, these are examples of common psycho-social consequences of addictions in general. 
The point is that our findings support the view that social media addiction does not only 
share core components of addiction, but that the consequences of social media addiction 
symptoms may be devastating and appear to be shared with those commonly reported in 
the context of recognized clinical addiction disorders. In light of related clinical disorders 
such as internet addiction in China (Jiang, 2022) and gaming disorder in the ICD-11 (Bil-
lieux et al., 2021; Castro-Calvo et al., 2021), both officially established as clinical diagno-
ses since 2018, our findings suggest that social media addiction may have equal or simi-
lar clinical relevance, as it shares common core features as well as posing significant risk 
to mental health and social functioning. This also emphasizes the need for a greater under-
standing and recognition in both clinical and public discourse that addictive social media 
use is not without risks or harms.

It is necessary to prevent social media addiction in the general working age population, 
of which the overwhelming majority uses social media on a daily basis. Contrary to many 
other addictive substances that are not as readily available and accessible (e.g., alcohol, 
drugs and food must be bought; gambling requires money), social media is generally free 
to use, ever present, and within reach through one’s smartphones and laptop. This presents 
social media addiction as a potentially greater risk of exposure to a larger number of people 
in a population, relative to other substances or potentially addictive behaviors. This is not to 
imply that social media addiction is more harmful to mental health and social relationships 
than substance use and other behavioral addictions, but rather that the potential for devel-
oping social media addiction possibly applies to a greater number of people in a popula-
tion due to the availability and accessibility of social media. There are several avenues for 
preventative policies, such as ensuring greater data transparency and safer non-addictive 
algorithms on social media platforms (Raffoul et  al., 2023), limiting screen time among 
youth in particular (Devi & Singh, 2023), as well as mental health promotion and aware-
ness raising about mentally healthy behaviors as opposed to addictive behaviors (Santini 
et al., 2017; Santini, Meilstrup, et al., 2020). Future research is warranted to investigate a 
number of things that we were not able to investigate as part of the current study, includ-
ing (1) whether advanced network analysis techniques (Borsboom, 2017; Borsboom & 
Cramer, 2013) could offer a more comprehensive perspective on the intricate relationships 
between social media addiction symptoms and mental health, for example, by the utiliza-
tion of structural equation modeling (SEM) in longitudinal designs to elucidate the tempo-
ral dynamics between core predictor and outcome symptoms; (2) whether different types 
of social media addictions exist (e.g., addictive self-promotion focused social media use vs 
addictive but passive social media profile following and resharing posts) (Kuss & Griffiths, 
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2011); (3) whether the associations between social media addiction symptoms and the out-
comes are moderated by social media platform preference or motivation for social media 
use (Brailovskaia et  al., 2020; Sheldon et  al., 2011; Stockdale & Coyne, 2020); and (4) 
whether differential predictors of different types of social media addiction exist (Griffiths 
et al., 2014; Lim et al., 2020; Sheldon et al., 2020).

Conclusion

Using a large nationwide survey representative of Danish adults (16–64 years old) in edu-
cation or employment, we set out to document associations between social media addic-
tion symptoms (using the Bergen Social Media Addiction Scale; BSMAS) in 2020 and 
mental health as well as social isolation outcomes in 2021. After adjustment, we found 
that overall BSMAS score (continuous measure) at baseline was significantly predictive 
of all outcomes at follow-up. Overall, 2.3% screened positive for social media addiction 
(BSMAS score ≥19). Compared to those with no symptoms, social media addiction was 
associated with an elevated risk of depression (about two-fold and a half) and was inversely 
associated with mental wellbeing. Similarly, social media addiction was associated with an 
elevated risk of loneliness (about four-fold and a half) and was inversely associated with 
social network size (the number of close social ties). There is a need for preventive actions 
against addictive social media use, as this poses significant risk to mental health and social 
functioning in the working age population.
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