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Objective: The aim of this study is to explore the relationship between social media
addiction, inflammation, dopamine levels, and awareness in adult patients with acne
vulgaris, considering psychological and physiological aspects.

Keywords Material and methods: A total of 98 participants were included in the study: 53 acne
= Acne vulgaris patients (23 male, 30 female) and 45 control group members (20 male, 25 female). Both
= Awareness the case and control groups consisted of non-smokers and individuals who were not
= Dopamine addicted to alcohol or gambling. The patient group was divided into three subgroups
= Inflammation (mild, moderate, and severe) based on the International Global Acne Grading System
(IGA). All participants were administered the 6-item Bergen Social Media Addiction
ORCID ID of the author(s): Scale (BSMAS), and according to the results, they were classified into four groups: mild,
MSC: 0000-0002-3378-0619 moderate, high, and very high addiction.
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Results: The addiction level of the case group was observed as moderate with a score
of 14.0£4.45, while the addiction level of the control group was observed as high
with a score of 21.0+5.20. A significant difference was found between the two groups
(p<0.001).

Conclusion: We attribute the lower level of addiction in acne patients compared
to the healthy control group to a decrease in dopamine activation secondary to
inflammation and to the state of awareness. However, it is clear that this issue requires
further detailed research.
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Introduction

Acne (also known as Acne Vulgaris) is a chronic and
persistent inflammatory skin condition affecting the
pilosebaceous follicles, and it impacts individuals
globally. More than 85% of adolescents are affected
by acne, and the condition can persist into adulthood,
particularly among women, who account for two-
thirds of dermatology consultations for acne (1). Acne
lesions are classified as either non-inflammatory (open/
black and closed/white comedones) or inflammatory
(papules, pustules, nodules, and cysts), which may lead
to scarring and pigmentation on the skin, requiring
long-term and consistent treatment. Typically, lesions
are observed on the face, neck, upper back, and
chest (1). Acne often involves the face, and since facial
appearance plays a significant role in a person's body
image perception, it is not surprising that individuals
with facial acne may develop substantial psychosocial
barriers. As part of the emotional impact, acne patients
often experience increased levels of anxiety, anger,
depression, and frustration (2).

In the cyber age, people interact not only face-to-face
but also through social media platforms like Facebook
and Instagram. Social media addiction has emerged
as a global concern, with researchers worldwide
conducting studies to evaluate the prevalence of
this issue. However, reported rates of social media
addiction vary significantly across the literature. Social
media has become an almost ubiquitous aspect
of daily life in the cyber age. As of July 2020, there
were approximately four billion active social media
users worldwide, with more than half of them being

Table 1: Classification of severity of disease

Facebook users (3). Social media allows people to
make new friends and maintain communication with
existing social network members without geographical
or time restrictions (4).

The Bergen Facebook Addiction Scale (BFAS) s
the most commonly used measure of social media
addiction. It assesses six core components of behavioral
addiction, referencing both diagnostic criteria and
conceptual frameworks: salience, tolerance, mood
modification, relapse, withdrawal, and conflict. Each of
these components consists of three items, making a
total of 18 items in the full version of BFAS. A shorter
six-item version was created by selecting the item
with the highest factor loading for each of the six
components. With the emergence of more popular
social media platforms (e.g., Instagram, Twitter), many
individuals now have multiple social media accounts.
Accordingly, BFAS was modified to expand its scope
of inquiry beyond Facebook to include multiple social
media platforms. Both the BFAS and the modified
Bergen Social Media Addiction Scale (BSMAS) have
demonstrated strong psychometric properties (5).

The aim of this study is to explore the relationship
between social media addiction, inflammation,
dopamine levels, and awareness in adult patients
with acne wvulgaris, considering psychological and
physiological aspects.

Materials and methods

Ethical approval for this study was obtained from the
Gazi Yasargil Training and Research Hospital Ethics
Committee. (11/10/2024 IRB no 216) This study was
conducted in accordance with
the principles of the Helsinki

Grade Clinical Description Declaration. It was carried
0 Clear skin with no inflammatory or noninflammatory lesions out in compliance with the
Good Clinical Practices (GCP)
1 Almﬁs.t ]cc:llear; rare n(l)nipflammatory lesions with more than one guidelines annexed to the circular
small inflammatory lesion no. 28617 of the Republic of
, ) , Turkey. Informed consent was
Mild severity; greater than grade 1; some noninflammatory btained from  all rticipant
lesions with no more than a few inflammatory lesions (papules/ obta e‘ ) Q .a participants
> pustules only, no nodular lesions) for participation in the study. The
study included 53 patients aged
Moderate severity; greater than grade 2; up to many 18 and over (23 male, 30 female)
noninflammatory lesions and may have some inflammatory who presented with acne vulgaris
3 lesions, but no more than one small nodular lesion at the dermatology clinic. These
) patients were categorized into
Severe; greater than grade 3; up to many noninflammatory and )
: , : three groups—mild, moderate,
4 inflammatory lesions, but no more than a few nodular lesions

and severe—based on the global




Table 2: Social media addiction scale

(5) very
often

(1) very (2) (3) (4)
rarely rarely sometimes often

You spend a lot of time thinking about social media or planning how to

use it.

You feel an urge to use social media more and more.

You use social media in order to forget about personal problems.

You have tried to cut down on the use of social media without success.

You become restless or troubled if you are prohibited from using social

media.

You use social media so much that it has had a negative impact on your

job/studies.

staging system (IGA) recommended by the FDA (Table
1). The control group consisted of 45 healthy individuals
aged 18 and over (20 male, 25 female) who had no
dermatological conditions. Both the patient and control
groups were composed of individuals without smoking,
alcohol, or gambling addiction. All participants
completed the 6-item Bergen Social Media Addiction
Scale (BSMAS). The questions on this scale were scored
on a range from 1 (very rarely) to 5 (very often). The
lowest possible score was 6, and the highest possible
score was 30. Based on their scores, participants were
classified into four groups: low addiction (6-11 points),
moderate addiction (12-17 points), high addiction (18-
23 points), and very high addiction (24-30 points)
(Table 2).

Patients diagnosed with acne and those in the control
group who agreed to participate in the study and
signed informed consent were included. Patients
under 18 years of age, those who did not sign informed
consent, those who chose to withdraw from the study
at any stage, and those who failed to provide detailed
answers to the survey questions were excluded from
the study.

Statistical analysis

Statistical analyses were performed using SPSS v27 and
JAMOVI software. Descriptive statistics were presented
as numbers and percentages for categorical variables,
and as means, standard deviations, minimums,
maximums, and medians for continuous variables. The
Chi-Square Test was used to compare ratios within
subgroups. The comparison of continuous variables
between independent groups was conducted using

either the Student’s t-test or the Mann-Whitney U test,
depending on the normality of the data distribution.
The correlation between values and other data was
evaluated using Pearson’s Correlation Test. ROC analysis
was performed to determine the predictive ability. A
p-value of less than 0.05 was considered statistically
significant.

Results

In this study, the mean age of the case group was
21.0+2.04, while the mean age of the control group was
20.9+2.37. There was no significant difference in terms
of age between the two groups (p>0.05). Similarly, no
significant difference was found between the groups
regarding gender (p>0.05). The demographic data of
the case and control groups are presented in Table 3.

Table 3: Demographic data of case and control groups

Group Acne vulgaris|Control n |P
n (%) (%)
Age (years) 21.04#2.04  [20.9%+2.37 [p>0.05
Gender Female|30 (57%) 25 (56%) |[p>0.05
Male |23 (43%) 20 (44%) |p>0.05

The addiction level in the case group was observed
as moderate, with a score of 14.0+4.45, while the
addiction level in the control group was observed as
high, with a score of 21.0+5.20. A significant difference
was found between the two groups (p<0.001).

When the distribution of addiction levels by gender was
examined, the addiction score was 16.0+5.32 for men
and 17.0+5.38 for women, and no significant difference
was found between the two groups (p>0.05). The data




regarding dependency levels based on case, control,
and gender are presented in Table 4.

Table 4: Data on addiction levels according to
case, control, and gender

Group Addiction

Case 14.0+4.45 p<0.001
Control 21.0+5.20

Male 16.0+5.32 p>0.05
Female 17.0£5.38

The relationship between addiction level and age was
evaluated using Pearson’s Correlation Test. A negative
correlation was observed between age and addiction
level, but this relationship was not found to be strong
(Pearson’s r=-0.163) (Figure 1).
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Figure 1: Relationship between Addiction Level
and Age

The relationship between acne severity and addiction
level was also evaluated using Pearson’s Correlation
Test. A positive correlation was observed between the
severity of the disease and addiction level, but this
relationship was not strong either (Pearson’s r = 0.112)
(Figure 2).
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Figure 2: Relationship between Addiction Level
and Acne Severity

Discussion

This study is one of the few that investigates the level
of social media addiction in patients with acne. The
social media addiction levels of the participants were
assessed using the Bergen Social Media Addiction
Scale (BSMAS). In our study, the average addiction
level of the acne group was found to be 14, while it was
21 in the control group, indicating that acne patients
were less addicted to social media compared to the
control group.

We attribute this lower level of addiction to two
main factors: the first being a reduction in dopamine
activationinthe brain, and the second being heightened
awareness.

The pathogenesis of acne vulgaris is complex, involving
interactions between hormonal, microbiological, and
immunological factors. Nevertheless, the mechanisms
underlying the causes of acne vulgaris remain unclear.
Over the past decade, accumulating evidence has
shown that acne vulgaris is a disease characterized
by excessive inflammation in the pilosebaceous units
and surrounding skin. This inflammation partly results
from the interaction between Cutibacterium acnes (C.
acnes) and skin cell components such as keratinocytes,
sebocytes, and tissue macrophages. C. acnes is a
Gram-positive anaerobic bacterium that secretes




inflammatory substances and plays a significant role in
acne pathogenesis. It colonizes follicular channels and
triggers an innate immune response, leading to the
progression of so-called non-inflammatory comedones
into inflammatory papules, pustules, or nodules (6).

In recent years, there has been a shift in understanding
acne pathogenesis, with the current belief that it is
primarily an inflammatory dermatitis. Studies have
shown the presence of subclinical inflammation in
the normal skin of acne patients even before the
development of microcomedones (7). In a study
by Jugeaou et al, an increase in pro-inflammatory
cytokines such as TNF, IL-1, IL-8, and IL-12 was observed
in individuals with inflammatory acne (8).

Selway et al. evaluated the role of Toll-like receptor
2 (TLR2) in acne pathogenesis and its importance in
comedogenesis. Scientists found TLR2 expression in
basal and infundibular keratinocytes and sebaceous
glands, and they discovered that its activation triggered
the release of IL-Ta from primary human keratinocytes
in vitro (9). Additionally, they found that C. acnes
could induce mixed Th17/Th1 immune responses by
stimulating the secretion of IL-17A and IFN-y from
specific CD4+ T cells in vitro. Moreover, Th17 and
Th17/Th1 subpopulations specific to C. acnes have
been found in the peripheral blood of acne patients.
Kelhala et al. attempted to examine the inflammatory
response in vivo in acne lesions, particularly the IL-23/
Th17/IL-17A axis. IL-17 and IFN-y exhibited synergy
in promoting the production of pro-inflammatory
cytokines in keratinocytes (10).

Dopamine (DA) is a critical neurotransmitter that plays a
key role in maintaining and supporting a positive human
mindset, including healthy mood and motivation,
through its function in the reward/motivation system.
On the other hand, neuropsychological studies,
including  neuroimaging research, have widely
demonstrated the relationship between deficits in
the reward system and addictions such as cocaine
addiction, food addiction, and the problematic use of
the Internet, which is considered one of the latest forms
of behavioral addiction (11).

Studies have shown that cytokines released during the
inflammatory response target subcortical structures,
including the basal ganglia and dopamine function.
Chronic exposure to inflammation and inflammatory

cytokines can lead to lasting changes in the basal
ganglia and dopamine function, which are reflected in
symptoms like anhedonia, fatigue, and psychomotor
slowing (12). In a study conducted on mice, it was
shown that the activation of peripheral inflammation
and the systemic release of inflammatory cytokines can
have profound effects on the brain and behavior, with
the remarkable finding that local tissue inflammation
can activate distinct brain regions even in the absence
of a systemic immune response (13).

In another study on rats, after intramuscular injection
of IFN-alpha, researchers examined the concentrations
of tetrahydrobiopterin (BH (4)) and monoamines in
various regions of the brain. They found that BH (4)
and dopamine levels were significantly reduced in the
amygdala and raphe regions compared to controls
(14). Additionally, in a study involving rhesus monkeys,
eight rhesus monkeys were given IFN-alpha for four
weeks, and the animals showed lower concentrations
of the dopamine metabolite homovanillic acid (15).

In another study involving 14 patients with hepatitis
C infection, the patients received interferon-alpha
therapy for 4-6 weeks. The results showed significantly
increased 18F-DOPA uptake and decreased 18F-DOPA
conversion in the same ventral striatal regions, caudate,
and putamen as determined by functional magnetic
resonance imaging (16). Moreover, tetrahydrobiopterin
(BH4) is required as a cofactor for the enzymes involved
in the conversion of phenylalanine to tyrosine, which
is necessary for dopamine synthesis. Studies suggest
that the oxidative loss of BH4 in chronic inflammatory
conditions may reduce catecholamine biosynthesis,
which could be associated with impaired adrenergic
neurotransmitter pathways in patients. Increased
phenylalanine concentrations in cancer patients have
been linked to markers and mediators of inflammation,
such as IL-6, IL-2 receptor, and soluble TNF-alpha
receptor-2, as well as peripheral blood markers of
oxidative stress (17).

Parkinson’s disease (PD) is a progressively debilitating
neurodegenerative disorder. It is characterized by
motor symptoms such as tremors, rigidity, bradykinesia,
and gait imbalance, as well as non-motor symptoms
like executive dysfunction, sleep disturbances, and
depression. Pathologically, PD is defined by the
selective  degeneration of dopamine-producing
neurons in the substantia nigra pars compacta and




the simultaneous accumulation of o-synuclein-
rich neuronal inclusions known as Lewy bodies,
which spread predictively or progressively across
multiple brain regions. Recent studies suggest that
a-synuclein is a damage-associated molecular pattern
(DAMP) capable of regulating inflammatory cytokine
production in microglia. The specific contribution of
different a-synuclein conformations to TLR (Toll-like
receptor) activation is currently unclear, but it has been
shown that a-synuclein can at least activate the TLR2
receptor in microglia and promote the production of
inflammatory cytokines (18).

It has also been demonstrated that TLR2 may play
a role in the pathophysiology of acne patients.
In this study, it was also shown that TLR2 triggers
inflammation in patients with Parkinson's disease and
may contribute to the decrease in dopamine levels.
Dopamine is known to be the key molecule involved in
addiction. Furthermore, inflammatory processes play a
role in the reduction of dopamine activation. In acne,
inflammatory processes are also present. Previous
studies have shown that peripheral inflammation can
cross into the brain and reduce dopamine activation. In
acne, peripheral inflammation exists, and inflammatory
molecules from this condition could also pass into the
brain, reducing dopamine activation and potentially
lowering addiction levels.

In our study, a slight increase in addiction levels was
observed with an increase in acne severity, but this
was not statistically significant. We attribute this to the
insufficient number of subjects in our study, given the
high prevalence of acne in the general population.

Social media use (SMU) is a significant part of many
people's daily lives. The conscious reduction of SMU
time and an increase in physical activity are recognized
as protective factors that promote positive mental
health and awareness, thereby reducing the risk
of addictive tendencies. Studies have shown that
individuals with high levels of mindfulness are more
likely to employ functional coping strategies in stressful
and unexpected situations, and they are less likely to
engage in dysfunctional or self-destructive behaviors
(19).

In another study, it was observed that traditional
yoga practices, which direct attention to health while
accepting the spiritual aspects of one's nature, were
successful in treating addiction through increased

mindfulness (20). Similarly, two studies by Eskisu et al.
and Sun et al. also found that mindfulness was effective
in reducing social media addiction (21, 22).

Although the concept of mindfulness has not yet been
fully clarified, it can be defined as observing moment-
to-moment thoughts, emotions, and bodily sensations
without judgment. In acne patients, since attention
is often focused on the body, this situation can be
considered a form of mindfulness. Bodily sensations
may create awareness, which in turn could reduce
addiction levels. Recent studies have also observed
that mindfulness has been successful in reducing social
media addiction.

The study's limitations include a relatively small
sample size, potential biases in self-reported survey
responses, lack of longitudinal data to assess causality,
and exclusion of participants with other addictions
or underlying medical conditions, which may limit
generalizability.

Conclusions

We attribute the lower level of addiction in acne patients
compared to the healthy control group to a decrease
in dopamine activation secondary to inflammation and
to the state of awareness. However, it is clear that this
issue requires further detailed research.

Conflict of interest: The authors report no conflict
of interest.

Funding source: No funding was required.

Ethical approval: Ethical approval for this study was
obtained from the Gazi Yasargil Training and Research
Hospital Ethics Committee. (11/10/2024 IRB no 216)
This study was conducted in accordance with the
principles of the Helsinki Declaration. It was carried out
in compliance with the Good Clinical Practices (GCP)
guidelines annexed to the circular no. 28617 of the
Republic of Turkey. Informed consent was obtained
from all participants for participation in the study.

Informed consent: Written informed consent was
obtained from all individual participants and/or their
gaurdians.

Acknowledgments: None

Peer-review: Externally. Evaluated by independent




reviewers working in at least two different institutions
appointed by the field editor.

Data availability: All data supporting the findings of
this study are included in the article. Further inquiries
can be directed to the corresponding author.

Contributions

Research concept and design: MSC, MCC

Data analysis and interpretation: MSC, MCC
Collection and/or assembly of data: MSC, MCC
Writing the article: MSC

Critical revision of the article: MSC, MCC

Final approval of the article: MSC, MCC

All authors read and approved the final version of the
manuscript.

References

1. Vasam M, Korutla S, Bohara RA. Acne vulgaris: A
review of the pathophysiology, treatment, and recent
nanotechnology-based advances. Biochem Biophys
Rep. 2023;36:101578.

2. Thomas DR. Psychosocial effects of acne. J Cutan Med
Surg. 2004;8(4):3-5.

3. Cheng C, Lau YC, Chan L, Luk JW. Prevalence of social
media addiction across 32 nations: Meta-analysis with

subgroup analysis of classification schemes and cultural
values. Addict Behav. 2027;117:106845.

4. Cheng C, Wang HY, Sigerson L, Chau CL. Do the socially
rich get richer? A nuanced perspective on social network

site use and online social capital accrual. Psychol Bull.
2019;145(7):734-64.

5. Duradoni M, Innocenti F, Guazzini A. Well-Being and
Social Media: A Systematic Review of Bergen Addiction
Scales. Future Internet. 2020;12(2):24.

6. Firlej E, Kowalska W, Szymaszek K, Rolinski J, Bartosinska
J. The Role of Skin Immune System in Acne. J Clin Med.
2022;11(6):1579.

7. Dréno B, Bettoli V, Araviiskaia E, Sanchez Viera M,
Bouloc A. The influence of exposome on acne. J Eur
Acad Dermatol Venereol. 2018;32(5):812-9.

8. Jugeau S, Tenaud |, Knol AC, Jarrousse V, Quereux G,
Khammari A, et al. Induction of toll-like receptors
by  Propionibacterium acnes. Br J Dermatol.
2005;153(6):1105-13.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ozlu E, Karadag AS, Ozkanli S, Oguztuzun S, Kilic M,
Zemheri E, et al. Comparison of TLR-2, TLR-4, and
antimicrobial peptide levels in different lesions of acne
vulgaris. Cutan Ocul Toxicol. 2016;35(4):300-9.

Kelh&ld HL, Palatsi R, Fyhrquist N, Lehtimaki S, Vayrynen
JB Kallioinen M, et al. IL-17/Th17 Pathway Is Activated in
Acne Lesions. PLOS ONE. 2014;9(8):e105238.

Fujiwara H, Tsurumi K, Shibata M, Kobayashi K, Miyagi T,
Ueno T, et al. Life Habits and Mental Health: Behavioural
Addiction, Health Benefits of Daily Habits, and the
Reward System. Front Psychiatry. 2022;13:813507.

Felger JC, Miller AH. Cytokine Effects on the Basal
Ganglia and Dopamine Function: the Subcortical Source
of Inflammatory Malaise. Front Neuroendocrinol.
2012;33(3):315-27.

Belevych N, Buchanan K, Chen Q Bailey M, Quan N.
Location-specific activation of the paraventricular
nucleus of the hypothalamus by localized inflammation.
Brain Behav Immun. 2010;24(7):1137-47.

Kitagami T, Yamada K, Miura H, Hashimoto R, Nabeshima
T, Ohta T. Mechanism of systemically injected interferon-
alpha impeding monoamine biosynthesis in rats: role of
nitric oxide as a signal crossing the blood-brain barrier.
Brain Res. 18 Temmuz 2003;978(1-2):104-14.

Felger JC, Alagbe O, Hu F Mook D, Freeman AA,
Sanchez MM, et al. Effects of interferon-alpha on rhesus
monkeys: a nonhuman primate model of cytokine-
induced depression. Biol Psychiatry. 2007;62(11):1324-
33.

Capuron L, Pagnoni G, Drake DF, Woolwine BJ, Spivey JR,
Crowe RJ, et al. Dopaminergic Mechanisms of Reduced
Basal Ganglia Responses to Hedonic Reward During
Interferon Alfa Administration. Arch Gen Psychiatry.
2012;69(10):1044-53.

Neurauter G, Schrocksnadel K, Scholl-Burgi S, Sperner-
Unterweger B, Schubert C, Ledochowski M, et al.
Chronic immune stimulation correlates with reduced
phenylalanine turnover. Curr Drug Metab. 2008;9(7):622-
7.

Dzamko N, Gysbers A, Perera G, Bahar A, Shankar A,
Gao J, et al. Toll-like receptor 2 is increased in neurons
in Parkinson's disease brain and may contribute to
alpha-synuclein pathology. Acta Neuropathol (Berl).
2017;133(2):303-19.

Brailovskaia J. The "Vicious Circle of addictive Social
Media Use and Mental Health" Model. Acta Psychol
(Amst). 2024,247:104306.

Khanna S, Greeson JM. A Narrative Review of Yoga and
Mindfulness as Complementary Therapies for Addiction.
Complement Ther Med. 2013;21(3):244-52.

Eskisu M, Cam Z, Gelibolu S, Rasmussen K. Trait
Mindfulness as a Protective Factor in Connections




between Psychological Issues and Facebook Addiction
among Turkish  University Students. Stud Psychol.
2020;62:213-31.

22. Sun X. A Review of Mindfulness and Social Media
Excessive Use. Iginde Atlantis Press; 2022:1286-94.

Publisher's Note: Unico's Medicine remains neutral
with regard to jurisdictional claims in published maps
and institutional affiliations.




