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Abstract: Background: Although the prevalence of depression has increased significantly in recent
years, especially in the young adult population, little is known about its causes and risk factors. The
study aims to examine the mediating role of TikTok use in the relationships between procrastination
and depression in young adults. Methods: A sample of 448 adults, ranging in age from 18 to 35 years
(M =24.45,SD = 3.76), including 214 men (48%), participated in the study. The cross-sectional survey
consists of a modified Bergen Facebook Addiction Scale (BFAS) to assess problematic TikTok use
(PTTU), the Pure Procrastination Scale (PPS) for procrastination measurement, and the nine-item
Patient Health Questionnaire (PHQ-9) for screening depression symptoms. Results: The independent
samples t-test indicates that emerging adults (ages ranging between 18 and 25 years) have more
severe depression symptoms than young adults (26-35 years old). Gender differences were not found
for procrastination, PTTU, and depression symptoms. Positive correlations were found between
procrastination, PTTU, and depression symptoms. PTTU plays a mediating role in the associations
between procrastination and depression. Conclusions: Both procrastination and PTTU treatment
should be prioritized in the prevention and intervention programs for improving mental health
among young adults. Some effective therapeutic methods are recommended.

Keywords: depression; emerging adulthood; gender differences; Poland; problematic TikTok use;
procrastination

1. Introduction

Recent research suggests that social media and smartphone overuse play a crucial role
in daily lives, increasing depression and anxiety in young adults [1]. Depression is one
of the most common, chronic, and costly disabilities affecting adults worldwide [2]. The
World Health Organization (WHO) [2] reported in 2023 that around 3.8% of the world’s
population suffers from depression, encompassing 5% of adults (including 4% among men
and 6% among women). Globally, an estimated 280 million individuals are affected by
depression, with it being approximately 50% more prevalent among women than men. The
burden of depression on the population was deepened by the COVID-19 pandemic [3].
Among emerging adults, defined as individuals between 18 and 25 years of age, 25%
experience depression [4]. This is the highest incidence and cumulative prevalence of
depression of any age group, which is determined by the transition from late adolescence to
young adulthood [5]. Problematic social media use can be understood as a non-substance-
related disorder characterized by an excessive preoccupation and compulsion to engage
with social media platforms, even in the face of adverse consequences [6]. Social media
addiction, as one of potential dimensions of behavioral addiction, is characterized by
being overly concerned about social media, driven by an uncontrollable urge to use it, and
devoting so much time and effort to it that it impairs other important areas of life, often
leading to adverse outcomes such as psychological distress, impaired real-life relationships,
academic or occupational difficulties, decreased levels of physical activity and self-esteem,
and heightened levels of loneliness, anxiety, depression, and poor quality of life and overall
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well-being [6-12]. Individuals experiencing problematic social media use may find it
challenging to control the amount of time spent on social media platforms, leading to
neglect of other important aspects of their lives [13].

Problematic social media use can involve various categories of digital platforms
that facilitate online interaction, communication, and content sharing [14,15]. The social
media landscape is constantly evolving, particularly among teenagers, who tend to be
at the forefront of these changes [16]. According to a recent survey by the Pew Research
Center [17] focusing on American teenagers aged 13 to 17, TikTok has experienced a
significant surge in popularity since its introduction to North America several years ago.
Approximately 67% of teens report using TikTok at some point, with 16% stating that they
use it almost constantly. In contrast, the usage of Facebook, which was a dominant social
media platform among teens in the Center’s 20142015 survey, has sharply declined from
71% at that time to 32% today [17]. The TikTok app, accessible on both Android and Apple
smartphones, enables the creation, viewing, and sharing of videos and viral challenges,
resulting in receiving likes, comments, and followers [18-20]. TikTok possesses one of the
most sophisticated algorithmic systems, making it more captivating than other social media
platforms in terms of addiction [21,22]. This behavior triggers the dopaminergic reward
system that forms the foundation of addictive behaviors [23-25]. Research also indicates
that mental health challenges stemming from the use of social media disproportionately
impact women compared to men and vary depending on the specific social media platform
and patterns of its use [26,27]. Statistics suggest [28] that among TikTok customers aged
18 to 24, women prevailed over men (24% vs. 18% of global users, respectively). Among
TikTok’s audience, 31% are between 25 and 34 years old. Additionally, TikTok is more
often indicated as the favorite social media platform among women (11.3%) than among
men (6.6%).

Psychological or behavioral dependence on social media platforms can lead to sig-
nificant adverse impacts on individuals” daily functioning. In particular, excessive use
of social media during the COVID-19 pandemic increases the number of adverse conse-
quences in children and adolescents, including behavioral problems, online grooming,
addiction, insomnia, stress, anxiety and depression symptoms, headache, physical activity,
body image and eating disorders, and sex-related issues [29,30]. Previous studies highlight
various detrimental effects of social media on the mental health and overall well-being
of people regardless of age [6,13,31-35]. Review studies and meta-analyses showed cor-
relations between problematic social media use and heightened symptoms of depression,
anxiety, stress, and decreased well-being [6,12,16,34—43], especially among adolescents and
young adults.

Excessive use of social media is associated with postponing important matters, which
increases stress and worsens mood and general well-being. Procrastination is defined
as the voluntary delay of an intended action despite the recognition that this delay may
have adverse effects, such as compromising performance or increasing stress levels un-
necessarily [44—46]. Procrastination occurs despite an individual having the capability
to complete tasks, and it is typically accompanied by a subjective feeling of discomfort,
stress, and anxiety [47,48]. Procrastination can manifest in various aspects of life, such as
work, academic responsibilities, personal goals, or daily chores [49,50]. Procrastination
is consistent over time. Therefore, it can be considered a personality trait, in particular
as the most central facet of conscientiousness [46]. A meta-analysis [46] suggested that
procrastination is a common behavior but that its prevalence can vary among individuals
and across different contexts. Studies found that an estimated 20% of adults around the
world (including Poland) are chronic procrastinators, namely individuals who intentionally
delay self-sabotaging strategy decisions and tasks that need to be carried out [45,51,52].
Studies suggest that procrastination may be more prevalent among adolescents and emerg-
ing adults (especially among men) compared to older groups [47,51,53]. Gender differences
were not found in procrastination in people over 30 years of age [47,52].
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Procrastination is considered a self-regulatory failure, where individuals struggle
to manage their time effectively and may prioritize short-term pleasure or avoidance of
discomfort over long-term goals and responsibilities [44,46]. Unfortunately, these strategies
can lead to increased stress, reduced productivity, decreased self-esteem, and a sense of
guilt or frustration [54]. Another negative consequence of mental health is increased levels
of anxiety and depression symptoms [46,53-55]. Higher levels of academic procrastination
were positively related to depression and suicide ideation among college students during
the COVID-19 pandemic [56]. Procrastination is related to social media use, as suggested
in a recent study [21,49,57-61]. There is also some evidence suggesting that TikTok can be
associated with procrastination, as the app’s addictive nature can lead users to engage in
unhealthy habits and avoid tasks that require focus and effort [59].

The Current Study Aims

The current study aims to explain the effect of the interplay between TikTok use and
procrastination on depression in young adults. Given the widespread use of social media,
understanding its impact on mental health is not only relevant at an individual level but also
at a public health level. Addressing social media addiction and its connection to depression
can have broader implications for public well-being. Emerging adults have the highest
prevalence of depression symptoms compared to any other age population. Explanations of
this phenomenon should be prioritized in social sciences and clinical studies. Social media
platforms have become integral parts of people’s lives globally during the last two decades.
The civilizing change in lifestyle relating to excessive use of social media can affect young
people (the most vulnerable group) to a greater degree, causing a decrease in their well-
being. Research indicates an association between the problematic use of social media and
depression. However, the structure and preferences of particular social media use change
continuously. The ever-changing nature of social media poses a challenge for researchers
in determining whether problematic social media use should be recognized as a distinct
clinical condition or as a manifestation of underlying psychiatric disorders. Therefore,
diagnosing depression and the potential risk factors is important for preparing appropriate
prevention and intervention programs.

Although various social media platforms were examined previously, the association
between depression and the relatively new TikTok platform, with dynamically growing
popularity (especially among young people), was not exhaustively studied. In particular,
the role of TikTok use in developing depression is unknown. Similarly, although a link
between procrastination and depression was previously found, the mechanism of this
association is unknown. An understanding of the relationship between procrastination,
TikTok use, and depression is crucial due to the widespread adoption of the TikTok platform.
The present research will examine the mediating role of problematic TikTok use on the
relationship between procrastination and depression among emerging adults. We expect
that chronic procrastinators will use TikTok as a coping strategy to reduce stress and
tension related to unfinished, important matters. This strategy, however, increases stress
and depression symptoms if it lasts too long and the TikTok use is getting out of control
(problematic TikTok use). Procrastination (considered a personality trait) is a primary factor
affecting both problematic TikTok use (behavioral addiction) and depression (psychological
disorder). Investigating the association between procrastination, problematic TikTok use,
and depression is essential for promoting mental health awareness, guiding intervention
strategies, and fostering a more balanced and positive use of social media in society.

Procrastination will be treated in this study as a personality factor that increases Prob-
lematic TikTok use (PTTU) within the Interaction of Person-Affect-Cognition-Execution
(I-PACE) model [62]. The I-PACE model offers a theoretical structure that differentiates
between predisposing factors and variables that moderate or mediate their interactions
with mental health [62]. Consistent with the I-PACE model, we assume that PTTU mediates
the relationship between the predisposition to procrastination (understood as a personality
trait) and depression (considered as a negative consequence of stabilization and intensifi-
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cation of excessive TikTok use). The shift from gratification to compensation (as the main
motive of TikTok use) can explain the addiction process. PTTU is associated with spending
time on entertainment instead of pursuing important goals, which increases stress and
anxiety (because essential goals are not achieved) and ultimately increases depression.
People with chronic procrastination, characterized by low self-control levels and a greater
tendency to avoid unpleasant activities and duties, can spend more time using social media
(including TikTok), which, in turn, could lead to a shift in the precious resource of time and
increase procrastination [63-66].

Indeed, previous research seems to confirm our assumptions. Research suggests that
procrastination correlated positively and moderately with depression and problematic
smartphone use (PSU), while depression was weakly and positively related to PSU [67].
Previous research indicates that procrastination has a direct effect on well-being and
depression [54]. Furthermore, the use of various social media has a significant direct
impact on increasing depression [16,40,68,69]. Excessive use of cell phones increases
depression, anxiety, and self-regulation, as suggested by longitudinal studies [69,70]. Also,
recent studies showed that problematic TikTok use (PTTU) is a significant predictor of
depression [71-76]. Finally, Davis et al. [8] found positive moderate correlations between
all four dimensions of the newly developed Online Cognition Scale (OCS; loneliness and
depression, diminished impulse control, distraction, and social comfort) as a measure
of problematic internet use and both procrastination and depressive symptoms among
undergraduates. However, the mediating effect of TikTok use on the relationship between
procrastination and depression will be examined in this study for the first time. Moreover,
the gender and age differences in procrastination, TikTok use, and depression will be taken
into account in this study. Consistent with previous studies, we hypothesize:

H1. Women scored higher than men in PTTU [28] and depression symptoms [2], but men present
higher levels of procrastination than women [47,53].

H2. Emerging adults (aged 18-25) scored higher than the young adult sample (aged 26-35) in
procrastination [47], PTTU [17,28], and depression [4].

H3. Procrastination correlates positively with PTTU [21,49,57—61,67] and depression symp-
toms [46,54,55,67,77], and PTTU is positively associated with depression symptom sever-
ity [67,71-76,78].

H4. Consistent with the I-PACE model [62], we assume that PTTU mediates the relationship
between the predisposition to procrastination (understood as a personality trait) and depression.

2. Materials and Methods
2.1. Study Design and Procedure

The online cross-sectional survey, conducted using Google Forms, involved distribut-
ing a link and instructions on Facebook from September to January 2022. This information
was shared within different groups dedicated to collaborative survey engagement among
students and doctoral candidates. Those who willingly participated in the survey were
given details about the study and instructions. Subsequently, upon giving informed consent
for their participation, individuals completed a standardized set of questionnaires anony-
mously. Inclusion criteria included being over 18 years of age and using the TikTok app at
least once in their life. Statistics suggest that TikTok is predominantly used among teenagers
and young adults, and 83.4% of TikTok customers also use Facebook [28]. Furthermore,
Facebook is the most-used global social media platform in terms of the number of users,
whereas TikTok currently ranks sixth among all social media [28]. Taking into account the
required age of participants (minimum 18 years) and the availability of relatively young
age groups, we decided to use a conventional study group using Facebook because all
students use this medium to communicate on matters related to their studies. Initially,
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476 people answered the invitation, but 26 respondents were excluded because they never
used TikTok, and two were younger than 18 years old.

2.2. Participants’ Characteristic

A total of 448 individuals participated in the research, comprising 214 men (Table 1).
The participants” ages ranged from 18 to 35 years (M = 24.45, SD = 3.76). Among the
participants, the majority indicated having secondary education (52%) and being students
(52%), while 55% reported being in a relationship. Regarding the frequency of TikTok usage,
the highest percentage of respondents (35%) used TikTok up to five times a day, typically
spending up to one hour on the platform (38%). The primary motivation for using TikTok
among participants was entertainment, cited by 33% of respondents. When it comes to how
individuals spend their free time, the majority (n = 317) engage in social media, followed
by 256 who pursue hobbies, 199 who read books, 170 who focus on learning, 148 who
participate in physical activity or sports, 138 who engage in gaming, 133 who spend time
cooking, and 101 individuals who dedicate their free time to watching TV.

Table 1. Participant characteristics.

Variable Categories of Variable n %
Gend Men 214 47.77
ehder Women 234 52.23
Relationship In relationship 248 55.36
status Single 200 44.64
Primary 9 2.01
Ed . Vocational 9 2.01
ucation Secondary 231 51.56
Higher 199 44.42
Village 82 18.30
City up to 50 thousand people 75 16.74
City from 50 thousand up to 150 thousand of people 71 15.85
Place City from 150 thousand up to 300 thousand of people 97 21.65
of residence A city with over 300 thousand inhabitants 123 27.46
I am a student 231 51.56
Professional I study and work 95 21.21
status Employed 112 25.00
Unemployed 10 223
Time to spend on Up to one hour 172 38.39
usin Till)<Tok a Between one and two hours 138 30.80
& da Between three and four hours 112 25.00
Y Five hours or more 26 5.80
Once a month 51 11.38
Once a week 41 9.15
Frequency Once a day 93 20.76
of using TikTok Five times a day 156 34.82
From six up to ten times a day 71 15.85
More than ten times a day 36 8.04
Boredom 133 29.69
) Entertainment 147 32.81
Motives Curiosity 58 12.95
to use TikTok Need to be up to date 27 6.03
To escape from their duties, problems, or thoughts 83 18.53

2.3. Measures

The Bergen Facebook Addiction Scale (BFAS) was adapted (the word “Facebook” was
replaced with “TikTok”) to assess problematic TikTok use (PTTU) [79]. The scale includes
six items that refer to six diagnostic criteria of addiction [80]: dominance, tolerance, mood
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change, relapse, withdrawal symptoms, and conflict (e.g., “Tried to cut down on the use of
Facebook without success?”). Items are rated on a 5-point Likert scale (from 1 = very rarely
to 5 = very often). The higher the score an individual achieves (maximum 30), the greater
the TikTok addiction risk. Addiction can be considered to occur when at least three points
are selected in all items. The BFAS scale was translated into several languages, including
Polish [78,81,82], and research has demonstrated the excellent psychometric properties of
the scale and its usefulness in assessing crucial diagnostic criteria of addiction [80]. The
scale was previously modified by the authors of BFAS [26,78,83], and adapted versions were
used in several other studies to assess addiction to various types of social media [6,68,84-87].
The adaptation (BSMAS) consisted of replacing the word “Facebook” in the instructions
with a word denoting another social media (e.g., Instagram, Twitter, TikTok). The reliability
coefficient in this study is Cronbach’s o = 0.86.

The Pure Procrastination Scale (PPS) was used to measure procrastination as a uni-
dimensional construct [88,89]. The PPS includes 12 items (e.g., “I generally delay before
starting on work I have to do”) with responses measured on a 5-point Likert scale, from
1 (describes me completely incorrectly) to 5 (describes me completely accurately). An
international study (also conducted in Poland) has shown that the PPS is an effective tool
to assess procrastination [90]. A high score (maximum 60 points) indicates a high level of
procrastination (Cronbach’s « = 0.89 in the present study).

The 9-item Patient Health Questionnaire (PHQ-9) was used to assess the self-reported
severity of depressive symptoms over the past two weeks [91,92]. The questionnaire covers
a range of depressive symptoms, including low mood, loss of interest or pleasure, changes
in sleep patterns, fatigue, changes in appetite or weight, feelings of guilt or worthless-
ness, difficulty concentrating, psychomotor agitation or retardation, and thoughts of death
or suicide ideation (e.g., “Feeling bad about yourself-or that you are a failure or have
let yourself or your family down”). The response options typically range from “0” (not
at all) to “3” (nearly every day). Scores usually range from 0 to 27, with higher scores
indicating more severe depressive symptoms, interpreted as 0—4 = minimal depression,
5-9 = mild depression, 10-14 = moderate depression, 15-19 = moderately severe depres-
sion, 20-27 = severe depression [91]. The reliability coefficient in this study is Cronbach’s
o = 0.86.

Demographic questions concerned gender (Men, Women), age (years), relationship
status (Single, In a relationship), place of residence (Village, City up to 50 thousand people,
City from 50 thousand up to 150 thousand people, City from 150 thousand up to 300 thou-
sand people, City with over 300 thousand inhabitants), education (Primary, Vocational,
Secondary, Higher), and professional status (I am a student, I study and work, Employed,
Unemployed). There were also questions strictly related to the TikTok application: the
amount of time spent using the TikTok application (Up to 1 h, 1-2h, 34 h, and 5 h or more),
the frequency of using TikTok (1/month, 1/week, 1/day, 5 times/day, 6-10 times/day,
10 times/day or more), and motives for visiting this application (Boredom, Entertainment,
Curiosity, Needs to be up to date, To escape from their duties, problems or thoughts). The
last question was about the forms of spending free time by the respondents.

2.4. Statistical Analysis

The descriptive analysis was performed for the total sample (N = 448), including a
percentage of particular options in categorical responses to demographic questions and a
range of scores, mean (M), standard deviation (SD), skewness, and kurtosis for continuous
variables (procrastination, PTTU, and depression symptoms). The data met the criteria
for parametric tests since the sample size was quite large (N > 200), and skewness and
kurtosis ranged between +1 and —1 for all continuous variables (including procrastination,
PTTU, and depression symptoms). The independent samples t-test was performed to
examine gender differences in procrastination, PTTU, and depression severity. A Pearson’s
correlation analysis examined associations between all scales of procrastination, PTTU,
and depression severity. Structural equation modeling (SEM) was performed to examine
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the mediation model, with delta method standard errors and maximum likelihood (ML)
estimator. A bias-corrected percentile bootstrap technique was applied, with 5000 sample
replications and a 95% confidence interval, to increase the accuracy of the measurement.
All statistical tests were performed using the JASP ver. 0.16.1.0. software for Windows.

3. Results
3.1. Gender and Age Differences in Procrastination, Problematic TikTok Use, and
Depression Symptoms

As a sensitive analysis, the independent samples t-test was performed to examine
gender and age differences in young adults. Statistically significant differences between
men and women were not found in procrastination, PTTU, and depression symptoms
severity (Table 2). Emerging adults (18-25 years old) scored significantly higher in depres-
sion symptoms than young adults (25-35 years old). No more significant differences were
observed across the ages (Table 3).

Table 2. Gender differences in mean scores of procrastination, problematic TikTok use, and
depression symptoms.

Men Women
(n=214) (n = 234)
Variables M SD M SD t(446) 4 d
Problematic TikTok use 13.99 6.06 14.77 5.47 -1.45 0.149 -0.137
Procrastination 32.98 11.09 32.88 11.34 0.10 0.921 0.009
Depression 8.95 5.73 9.48 5.81 -0.97 0.332 -0.092

Table 3. Differences between young and emerging adults in procrastination, problematic TikTok use,
and depression symptoms.

Young Adults Emerging Adults
(Age > 25, (Age < 25,
n =138) n = 310)
Variables M SD M SD £(446) 4 d
Problematic TikTok use 14.72 5.41 14.26 5.92 0.78 0.434 0.080
Procrastination 32.17 10.63 33.26 11.46 -0.95 0.344 -0.097
Depression 8.12 5.03 9.72 6.01 -2.74 0.006 -0.280

3.2. Associations between Procrastination, Problematic TikTok Use, and Depression Symptoms

Initially, we performed Pearson’s correlation analysis to examine the associations
between procrastination, problematic TikTok use (PTTU), and depression symptoms. Pro-
crastination was positively related to PTTU (r = 0.42, p < 0.001) and depression (v = 0.39,
p < 0.001). Also, PTTU correlated positively with depression (r = 0.38, p < 0.001). Next,
we verified the mediating role of PTTU on the relationship between procrastination and
depression symptoms among emerging adults (Table 4 and Figure 1). The total, indirect,
and direct effects were significant (Table 2), suggesting that PTTU partially mediates the
relationships between procrastination and depression symptom severity.

Table 4. Parameter estimates for the association between procrastination, problematic TikTok use
(PTTU), and depression in emerging adults (N = 448).

Bcp, 95% CI

Effect Predictor Mediator Outcome B SEB b SEb  z-Value 14
LL UL
PTTU Depression 026 005 026 0.05 5.69 <0.001 0.16 0.37
Procrastination Depression 0.03 0.00 0.14 0.02 6.01 <0.001 0.09 0.20
Procrastination PTTU 0.04 0.00 022 0.02 9.84 <0.001 0.17 0.26
Total Procrastination Depression 0.04 0.00 0.20 0.02 8.95 <0.001 0.15 0.25
Indirect Procrastination PTTU Depression 0.01 0.00 0.06 001 4.92 <0.001 0.03 0.09
Direct Procrastination Depression 003 0.00 014 0.02 6.01 <0.001 0.09 0.20

Note: PTTU = problematic TikTok use, Bc, = bias-corrected percentile bootstrap, CI = confidence intervals,
LL = lower levels, UL = upper levels.
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Problematic
Tik Tok use
a=0.04%*% b=0.26%**
¢’ =0.02%**
Procrastination Depression
c = 0.39%*%*

Figure 1. Indirect effect of procrastination on depression through problematic TikTok use. Standard-
ized regression coefficients (f3) are presented on the image. N = 448. *** p < 0.001.

4. Discussion

The study confirmed the direct effect of procrastination on depression symptoms and
also the indirect effect through PTTU. The study extended the current literature by showing
that the mechanism explaining the severity of depression symptoms among young adults
is based on the influence of an individual predisposition to procrastination (considered a
personality dimension) on the overuse of TikTok, which ultimately increases the symptoms
of depression. The results of these studies confirm the theoretical assumptions of the I-PACE
model, explaining the addictive behavior related to specific social media use [62]. Moreover,
the results of the present research are in line with the previous observations about particular
associations between procrastination, problematic social media use, and depression.

4.1. Procrastination and Depression

Although procrastination is not a formal symptom of depression, it is a behavior
often experienced by people living with depression [46,53-56]. Research has shown that
procrastination is associated with various mental health challenges, including depression,
anxiety, stress, and low self-esteem [44-48,53,54]. Also, academic procrastination was
related to diminished academic performance and depression symptom severity in previ-
ous studies [93]. Procrastination is a prevalent issue that can have significant negative
effects on an individual’s mental health, productivity, and overall well-being [45]. Key
aspects of procrastination include the irrational tendency to delay tasks and self-regulation
issues. Chronic procrastinators often experience problems finishing tasks, while situational
procrastinators delay based on the task itself [51,52]. Therefore, procrastination can be
considered as a trait [46]. Among the Big Five personality traits, conscientiousness may
contribute to procrastinating behavior [46].

While procrastination can be a result of depression, it is not always clear which con-
dition comes first, leading to a complex relationship between the two. When individuals
experience low energy, lack of motivation, and difficulty concentrating, which are common
symptoms of depression, they may be more prone to procrastination. However, the relation-
ship between procrastination and depression can be complex with bidirectional cognitive
and biological factors, with each potentially exacerbating the other. Procrastination can
be a maladaptive coping mechanism for dealing with negative emotions, stress, or low
mood. Individuals may delay tasks as a way to avoid facing emotional challenges, and this
avoidance can contribute to feelings of guilt, inadequacy, and increased stress, common
elements of depression. Chronic procrastination can lead to a cycle of reduced productivity
and accomplishment as tasks pile up and remain incomplete. This sense of unfulfillment
and failure to meet one’s goals can contribute to feelings of hopelessness and sadness,
which are characteristic of depression. Individuals who consistently delay tasks may per-
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ceive themselves as incapable or inefficient, leading to a decline in self-esteem, which is a
component of depression. Procrastination can also involve cognitive distortions, such as
irrational thoughts about the self, tasks, or the future. These distortions align with cognitive
patterns observed in depression and may contribute to the development or exacerbation
of depressive symptoms. Some studies suggest that there may be shared neurobiological
factors between procrastination and depression [94,95]. Both involve aspects of executive
function and may be linked to neurotransmitter imbalances.

4.2. Procrastination, Problematic TikTok Use, and Depression

The association between TikTok usage and mental health problems is a topic of grow-
ing concern. There are several dispositional, sociocultural, and behavioral factors affecting
social network site addiction [31,32,34,62,78]. People who use social media excessively feel
compelled to check social media, spend a lot of time on social media sites, and simultane-
ously spend less time doing offline activities. They have mood swings, and predominantly
negative emotions appear when they do not browse social media. It can lead to physical and
psychological addiction by triggering the brain’s reward system to release dopamine, the
“feel-good” chemical [23,60,62]. Similar to substance use disorder, symptoms of addictive
social media use include mood modification, salience, tolerance, withdrawal symptoms,
conflict, and relapse [31,32,78]. A flow experience was found to be a key risk factor for
problematic TikTok use among adolescents [96].

The main motives for TikTok use are social interaction, self-expression (especially
socially rewarding self-presentation), needs affordance, trendiness, escapist addiction,
novelty, and archiving [70,97,98]. Cao et al. [99] proposed that the extent of social media
addiction is influenced by individuals” emotional and functional attachment to the platform.
However, similar to other social media platforms, the excessive or uncontrollable usage
of the TikTok app can lead to negative consequences in various areas of life, encountering
harmful content and its impact on mental health.

Research has shown that problematic TikTok use is associated with depression, social
anxiety, boredom proneness, and distress intolerance [73-75]. A study involving Chinese
high school students found that problematic TikTok use is positively linked to memory loss,
depression, anxiety, and stress [71]. Also, a recent study indicates that Internet addiction
(including TikTok use) is a positive predictor of depressive symptoms in high school
students [72]. However, several longitudinal and experimental research indicated the
reverse causal effect of depression on excessive social media use [100]. Some studies [33,41]
suggest a bidirectional association between problematic social media use (PSMU) and
mental health risk (stress, depression, anxiety, and loneliness), which is also consistent
with the I-PACE model [62]. In particular, the longer the time spent on SMU, the worse
mental health outcomes [41]. However, another longitudinal study [101] indicated that
although an elevated level of PSMU substantially heightened depression severity, the level
of depression did not have a significant impact on the PSMU. Similarly, Coyne et al. [69]
found that early problematic cell phone use predicted later depression (but not the opposite)
in adolescents and emerging adults.

Several things explain the association between problematic TikTok use and depression.
The addictive design of TikTok, which encourages users to spend significant amounts of
time scrolling through content, can lead to excessive screen time. The studies suggest that
flow experience has significant direct and indirect effects on TikTok and other social media
addiction behavior [21,96]. Studies evidenced that enjoyment was positively associated
with concentration and, in turn, with time distortion, leading to problematic TikTok use
among adolescents [96]. The other possible way to link TikTok with depression is fear
of missing out, which was found to be a key factor contributing to increased symptoms
of anxiety and depression [102]. Some content on TikTok may involve sensitive topics,
including mental health struggles or challenges. Constant exposure to such content may in-
fluence mood and contribute to feelings of sadness or hopelessness. In addition, the TikTok
app can spread misinformation, which can lead to the development of unhealthy beliefs
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among users [21]. TikTok, like other social media platforms, can foster social comparison.
Users may compare their lives, appearances, and achievements to those presented on the
platform, leading to feelings of inadequacy or low self-esteem, factors associated with
depression. Furthermore, TikTok often features trending challenges, events, or activities
that users might fear missing out on. Using TikTok, especially late at night, can interfere
with sleep patterns through bedtime procrastination [103]. Bedtime procrastination plays a
mediating role in the association between smartphone addiction and depression among
university students [103]. Sleep disturbances are associated with an increased risk of depres-
sion [104]. Social media platforms, including TikTok, can also be venues for cyberbullying.
Negative comments, criticism, or online harassment experienced on TikTok may contribute
to increased stress and depressive symptoms.

Excessive social media use, in general, leads to increasing procrastination
levels [57,58,61,64,65] and is linked to feelings of loneliness, anxiety, and depression [71,73,75].
The widespread presence and accessibility of temptations, such as TikTok use, can be seen
as an occasion to put off essential matters until later and further intensify the issue of
procrastination [46]. Individuals who engage with the TikTok platform may experience
delays or postponements in completing tasks and responsibilities due to the addictive
and time-consuming nature of the app. The captivating content on TikTok, in the form
of short videos, can lead users to spend extended periods on the platform, potentially
diverting their attention from more pressing or important activities. This association
highlights the impact of social media platforms like TikTok on time management and
productivity, contributing to procrastination tendencies among users. Indeed, the research
indicated that university students who frequently procrastinated were more likely to
exhibit problematic patterns of new media use and experience elevated levels of anxiety
about the future [57]. Moreover, research indicated that passively measured smartphone
use was related positively to procrastination among undergraduates [58]. However,
individual differences were found related to specific application categories (social media,
messaging, browsers, gaming, and video streaming). Using the technology habit approach,
Meier [65] found that mobile checking habits increase procrastination (small to moderate
correlations), which, in turn, decreases affective well-being. However, the association
between mobile habits and the effect on well-being was minimal.

On the other hand, procrastination was previously considered a causal factor of PSMU
in longitudinal studies [63,105]. According to a survey, 67% of students said that TikTok
caused them to procrastinate (e.g., not do homework for school), and 69% of students said
they felt addicted to the app [59]. TikTok can cause users to lose focus and not complete
their tasks, leading to poor academic performance. The app’s algorithm, which sends
videos to a set number of people based on user interactions, can make it difficult for users
to stop consuming content, contributing to procrastination [59]. The mediating role of
general procrastination behaviors in the relationship between self-control and social media
addiction was confirmed previously in a large sample of Turkish university students [106].
Davis [7] emphasized in the Cognitive-Behavioral Model of Pathological Internet Use
(CBMPIU) that procrastination plays a pivotal role in the social media addiction process.
Excessive internet users tend to defer responsibilities, leading to increased pressure and
challenges in daily functioning. Indeed, recent research confirmed that the unpleasant
state of withdrawal forms the foundation for the utilization of short-form videos as a
means to evade tasks [60]. Consequently, procrastination holds the potential to elevate the
susceptibility to addiction.

4.3. The Role of Gender and Age

The present study found no significant gender differences in procrastination, PTTU,
and depression symptoms. Younger participants (between 18 and 25 years of age) showed
higher depression levels than older samples (ranging in age between 26 and 35 years).
The current results are partially in line with previous studies. A large national study in
Germany [47] showed that significantly higher procrastination levels are demonstrated in
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younger (aged 14-29) rather than older people and males rather than females (but only in
the youngest group, up to 30 years of age). However, no gender differences in procrastina-
tion were found among adults over 30 years old. It is possible that some intergenerational
differences (in a German study conducted in 2016) impacted the current discrepancy. How-
ever, no significant gender differences in self-reported chronic procrastination dimensions
(arousal and avoidant procrastination) were found in previous international studies [52],
which is consistent with our study.

The study did not find gender differences in TikTok use. Although gender differences
in social media use (SMU) were found in a systematic review, they were related to the
specific SMU [41]. For example, the addictive use of video games was more prevalent in
men, whereas women most frequently presented an addictive use of social media in a large
sample of 23,533 adults [26]. Since TikTok use was not examined across different genders,
we had no specific hypothesis about this issue. In addition, a recent meta-analysis did not
find evidence of heterogeneity of correlations between problematic social media use and
adverse mental health outcomes by age, gender, or year of publication [36]. Therefore, the
present study seems to be consistent with previous research to some extent.

However, the lack of gender differences in depression is inconsistent with a large
body of previous studies. The WHO's [2] global study found significant gender differences,
with women scoring higher than men for depression symptoms. This discrepancy can be a
result of cross-cultural differences. On the other hand, only those people who used TikTok
participated in the study. It is important to note that not everyone who uses TikTok and
procrastinates will experience depression. Conversely, some TikTok users may find the
platform entertaining and enjoyable without a significant impact on their mental health.
Moderation, self-awareness, and a balanced approach to social media use are advisable to
promote mental well-being. More studies are required to explain the current results.

The study found a higher severity of depression symptoms in emerging adults com-
pared to those young adults whose ages ranged between 26 and 35 years, but the effect
size was small. This result is consistent with previous studies. Kuwabara et al. [4] showed
the highest incidence and cumulative prevalence of depression among emerging adults
than older adults. The rise in depression and anxiety among young adults is a complicated
issue with major contributing factors, including more significant levels of social media
engagement, academic stress, and economic stress [5,107,108]. Emerging adults may face
unique challenges and stressors as they navigate the transition from adolescence to full
adulthood [109]. Depression during this period can manifest in various ways, impacting
emotional well-being, relationships, and overall functioning [110]. Unfortunately, depres-
sion during the early stages of adulthood affects subsequent labor market outcomes by
diminishing work experience and shaping the choice of occupations marked by skill dis-
tributions associated with lower potential for wage growth [111]. Therefore, recognizing
the distinct challenges and risk factors of depression in young adults is a crucial problem
to resolve.

4.4. Practical Implications

The mechanism of interplay between procrastination, PTTU, and depression can be
helpful in preparation for prevention and intervention programs among young adults. Ad-
dressing problematic TikTok use and procrastination and seeking support for mental health
concerns, such as depression, can be important steps in improving the overall well-being of
young adults. Meta-analysis also indicated that psychological interventions are adequate
for the prevention and treatment of depression and other mental problems (including
procrastination and internet use) in college students [112]. In particular, procrastination can
be an essential part of managing depression and other mental health conditions. Cognitive-
behavioral therapy was found to be an effective treatment for people struggling with severe
procrastination [113]. Perversely, the Internet and mobile phones can be used to reduce
mental problems. A systematic review [114] showed that mobile phone apps can reduce
problematic smartphone usage. Depression severity decreased on average by 20% when a
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self-guided computerized cognitive behavioral tool was used during COVID-19 [115]. The
study suggests that Internet- and mobile-based interventions are an effective treatment,
reducing symptoms of internet addiction as well as depressive symptoms, anxiety, and
procrastination behavior [116,117].

4.5. Study Limitations

Although the present study improved the knowledge about the relationships between
procrastination, PTTU, and depression, the cross-sectional nature of this study prevents
causal solid relationships. Longitudinal research should be performed to confirm the
mediation model fully. Although a large sample size was included in the study, the online
survey in one country may not be fully representative of all TikTok users. The sample
included young adults aged 18-35, predominantly university students; therefore, the results
cannot be generalized to adolescents, middle-aged, and older people. More international
research is required to explore cross-cultural, gender, and age-related potential differences
(adolescents, middle-aged, and older adults) in procrastination, TikTok use, depression, and
its associations. It is crucial to recognize that these associations are complex, and individual
experiences can vary. Additionally, various factors, including individual differences, life
circumstances, and coping mechanisms, can influence the nature and strength of this
association. More complex studies could be performed in the future to control more
variables as potential factors of depression, especially among young people. Although
the indirect effect in the mediation model was significant regarding p-value and bias-
corrected bootstrap confidence interval, considering the practical interpretation of effect size
estimates for the clinical practice in social sciences, only the total effect of procrastination
on depression and direct effect of PTTU on depression showed recommended minimal
significance [118]. The relationship between procrastination and PTTU can be interpreted
as insignificant for clinical practice. Therefore, the present results should be considered
with caution until the other research confirms these effects with a stronger justification in
effect size.

5. Conclusions

The study suggests that a tendency to procrastinate may lead to increased use of
TikTok and, subsequently, heightened symptoms of depression. No gender differences
were identified regarding procrastination, problematic TikTok use, and depression. Emerg-
ing adults experienced more severe depression symptoms than their counterparts aged
29-35 years old, but both groups showed similar levels of procrastination and problematic
TikTok use. This study contributes to a deeper understanding of the relationship between
procrastination and problematic social media use and their impact on mental health. Our
findings support the I-PACE model of addictive behavior related to social media use. To
alleviate depression symptoms among young adults, prevention and intervention pro-
grams should focus on addressing both procrastination and excessive TikTok use. The
complex treatment of procrastination, TikTok use, and depression could be most effective
in improving the well-being of young adults.
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