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Introduction: This study explores whether high alexithymia values correlate with
low levels of empathy, while also trying to identify potential connections with
social media addiction.

Methods: We hypothesized that alexithymia mediates the relationship between
social media addiction and empathy levels in a sample of undergraduate
students. The study population consisted of 649 medical students in the 4th/
5th/6th University year, recruited between March and May 2021. For this
assessment, we employed three psychometric instruments: the Toronto
Empathy Questionnaire (TEQ), the Social Media Addiction Scale-Student Form
(SMAS-SF), and the Toronto Alexithymia Scale (TAS-20). A pathway analysis
investigated alexithymia as a mediator between social media addiction and the
degree of empathy in medical undergraduates. Sobel's test and the Baron and
Kenny approach were used for testing mediation.

Results: The TEQ total mean score was 48.76 + 5.65, while the TAS-20 total mean
score was 47.71 + 11.49. Further analysis of the TAS-20 scale scores showed that
21.42% of students had possible alexithymia, while 14.02% had clear alexithymia.
The SMAS-SF total mean score was 73.20 + 14.59. None of the students reported
levels consistent with major social media addiction. The mediated effect of the
TAS-20 is about 1.3 times larger than the direct effect of the SMAS-SF on TEQ.

Discussion: We found a significant negative correlation between empathy and
alexithymia in medical students. Alexithymia was a mediator between social media
addiction and empathy. Therefore, we recommend further efforts to identify
potential levels of alexithymia in medical students, in order to successfully
develop tailored interventions aimed at increasing their emotional awareness.

KEYWORDS

social media addiction, medical students, empathy, smartphone addiction, alexithymia

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1467246/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1467246/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1467246/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1467246/full
https://orcid.org/0000-0001-9215-5151
https://orcid.org/0000-0003-0205-5497
https://orcid.org/0000-0003-4648-025X
https://orcid.org/0000-0003-4453-1818
https://orcid.org/0000-0003-1606-4319
https://orcid.org/0000-0003-0963-8222
https://orcid.org/0000-0001-8962-0000
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2024.1467246&domain=pdf&date_stamp=2024-09-19
mailto:bucur.adina@umft.ro
https://doi.org/10.3389/fpsyt.2024.1467246
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2024.1467246
https://www.frontiersin.org/journals/psychiatry

Ursoniu et al.

1 Introduction

Alexithymia represents an inability to describe one’s emotional
states. Several studies point out that alexithymia disrupts the ability
to identify feelings of others (1). From an etymological point of
view, the word comes from Greek: a = lack, lexis = word, and
thymos = mood or emotion. Thus, it can be translated as the
inability to read and express emotions. The term was coined during
the 1970s by two psycho-therapists (Peter E. Sifneos and John C.
Nemiah), looking to summarize symptoms they had noticed in their
patients suffering from psychosomatic illnesses (2-4). More
recently, there has been a growing scientific interest in the way
alexithymia affects interpersonal relationships, with some authors
hypothesizing that alexithymic individuals have difficulty
interacting with others, since alexithymia correlates with
emotional skills-related problems, such as difficulties in building
and maintaining interpersonal relationships, smaller social
networks, and reduced social skills (5, 6).

Since alexithymia is frequently linked to depressive and anxious
states of mind, it is likely that people with alexithymia have trouble
controlling their negative emotions (1, 7). Alexithymia along with
high impulsivity, has been correlated with problematic internet use,
consequently raising the theory that people who struggle to identify
and communicate their emotions are more inclined to use online
video games to escape negative feelings (8). Social media has
increased over the past years and has been proven to be used as a
maladaptative coping mechanism (9). The use of emotion- and
avoidance-oriented coping strategies is favorably correlated with
alexithymia, as assessed by the TAS-20 in teenage samples, and
negatively correlated with task-oriented coping strategies (10). Di
Blasi et al. view the emotional challenges associated with impulsivity
and alexithymic features as specific elements that constitute an
emotion dysregulation process (11). In alexithymic individuals,
restricted and intolerant attitudes toward their own short-
comings and limitations, as well as a failure to recognize
themselves as a part of the larger human condition, go alongside
a constricted awareness of emotions in self and others (12).
Therefore, maladaptive coping mechanisms, such as drinking and
negative emotional states, like despair, anxiety, and stress can be
frequently linked to alexithymia (13).

The prevalence of alexithymia in the general population is
estimated to be around 10% (14-16). Some researchers
established that this deficiency exists in both healthy and
unhealthy individuals (17), characterized by difficulties in
identifying, analyzing, and ex-pressing emotions, as well as
involving certain restrictions, in terms of externally oriented
thinking and imagination. A 5-year follow-up study in the general
population has indicated that alexithymia can essentially be
considered a stable personality trait (18). There are different
theories regarding the emergence of alexithymia, with some
studies showing that childhood trauma is a substantial
contributing element (19). Some authors suggest that childhood
trauma, including emotional abuse and severe emotional and
physical neglect, can predict the emergence of alexithymia in later
life (20).
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According to the research examining the relationship between
alexithymia, social media use, and smartphone addiction, there was
a strong correlation between alexithymia and the severity of
smartphone use (21).

The ability to identify and control one’s own emotions as well as
those of others is known as emotional intelligence (EI). On the other
hand, empathy is the capacity to comprehend the feelings of others,
and alexithymia is the inability to feel and communicate emotions
verbally. Emotional intelligence is a crucial prerequisite for success
in the medical field (22).

Empathy has a multidimensional character, comprising cognitive
and emotional dimensions. It includes the ability to perceive the
perspective of others, correctly identify their subjective reality, and
have appropriate affective responses that follow the perception of the
emotional states of those around us (23).

Empathy has two components: affective, which comprises the
individuals’ capacity to feel what others feel; cognitive, which is the
ability to identify, interpret and understand the mental states of
others, which involves perspective-taking (24, 25). Empathy helps
create and maintain these social connections, allowing people to
understand, share and respond accordingly to other people
emotional states (26).

In healthcare, the professional-patient relationship is primarily
based on empathy, as this can help build trust and improve
communication, thus creating a safe environment to explore
existing possibilities and make the best medical decisions (27, 28).
Alternatively, a healthcare professional showing high levels of
empathy has been shown to help reduce patients’ stress levels, as
well as their anxiety and depression, as well as improve their
prognosis (29, 30).

As medical professionals on the frontline of dealing and acting
immediately and without fail for the most vulnerable, doctors must
be highly specialized. On the path to-ward developing their medical
career, medical students must spend significantly more time
acquiring the required professional knowledge. Research suggests
that this particular area of expertise involves significantly higher
academic pressure than other disciplines (31). Keeping this in mind,
it becomes somewhat inevitable to logically infer that, as a direct
cause of these inherent and long-term pressures, medical students
are at a high risk of developing mental health issues, such as
burnout, anxiety or depression (32), as alexithymia is a
recognized risk factor for these mental health difficulties,
particularly in health science students (33). These facts indicate
that alexithymia may negatively impact the health professional-
patient relationship, starting early on and notable in medical
students” personal and professional lives (34).

In recent years, socializing via the Internet has become an
increasingly integral part of young adults’ lives. Social networking
sites are online communication tools that allow users to create a
public or private profile to interact with others. Although they have
helped people connect in new and innovative ways, several
researchers have pointed out that excessive use of social networks
has negative health consequences, including structural and
functional changes in brain regions involved in emotional

processing, attention, decision-making, and cognitive control.
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Pertaining to our subject at hand, there are differing views
regarding the correlation between social media use and empathy.
Various studies have noted that empathy is negatively correlated to
social media addiction (35), as, according to Dailey (36), empathetic
individuals are less likely to develop a social media addiction.

However, certain studies have suggested that this is an indirect
connection (37, 38), some authors have demonstrated the opposite
(39, 40), while others have highlighted mostly a neutral relationship
between the two (41).

This study aimed to explore if high values of alexithymia in
medical students correlate with low values of empathy, and to
identify any potential connections with social media addiction. We
hypothesized that alexithymia mediates the relationship between social
media addiction and the degree of empathy in undergraduate medical
students, all of which are elements that may influence future medical
careers, since these factors influence how we relate to those around us.

2 Materials and methods

The study population consisted of 649 medical students in their
4th, 5th, or 6th year of studies, recruited between March and May
2021. The sample is part of one designed for a survey with larger
scope, aiming to identify the relationship between the use of social
networking and individual Theory of Mind (ToM), empathy and
alexithymia levels in undergraduate students.

2.1 Socio-demographic features
of participants

The mean age of participating students was 23.45 + 1.30 years.
Of all the participants, 79.66% were female, 38.83% were fourth-
year students, 26.35% were fifth-year students, and 34.82% were
sixth-year students. The socio-demographic characteristics of the
sample are shown in Table 1

The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Research Ethics
Committee of the “Victor Babes” University of Medicine and Pharmacy
of Timisoara, Romania (protocol No. 15/20.03.2020).

TABLE 1 Socio-demographic features of the student sample (N = 649).

Features n %

Female 517 79.66
Gender

Male 132 20.34
21-22 years old 173 26.66
Age category 23-24 years old 357 55.01
25+ years old 119 18.33
4th 252 38.83
Year of Study 5th 171 26.35
6th 226 34.82
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Informed consent was obtained from all subjects involved in
the study.

2.2 Instruments

We used several instruments for this assessment. The Toronto
Empathy Questionnaire (TEQ) was priorly validated in Romanian
(42) and measures the empathy level as a uni-dimensional
instrument, consisting of 16 items, with a 5-point Likert scale-
type answer: never, rarely, sometimes, often, always, and with scores
ranging from 0 to 4. Total scores range from a minimum of 16 to 64
points. The validation study for TEQ in Romanian (42) reported a
Cronbach’s alpha of 0.727 and an ICC of 0.776. The validation of
TEQ was conducted using the same sample as in the current study.

The Social Media Addiction Scale-Student Form (SMAS-SF)
was developed by Sahin et al. (43) and was previously validated in
Romanian (44). The questionnaire consists of 29 items with a 5-
point Likert scale, from “totally disagree” (1 point), “disagree” (2
points), “neither agree nor disagree” (3 points), “agree” (4 points),
“totally agree” (5 points). The total score ranges from a minimum of
29 to a maximum of 145. The total score can be interpreted as: no
addiction (< 58 points), mild addiction (59-87 points), moderate
addiction (88-116 points), and severe addiction (> 117 points). The
validation of the SMAS-SF in Romanian (44) demonstrated a
Cronbach’s alpha of 0.817 and an ICC of 0.829 and used the
same sample as in the current study.

The Toronto Alexithymia Scale (TAS-20) was developed by
Bagby et al. (45) and consists of 20 items measuring the difficulty in
identifying and describing emotions. Alexithymia, as measured by
this instrument, is characterized by three factors. The first, entitled
“difficulties in identifying feelings” (DIF), and the second factor,
entitled “difficulties in describing feelings” (DDEF), refer to
emotional awareness and expression. They might, therefore, be
considered as “affect-related”. The third factor, entitled “externally-
oriented thinking” (EOT), refers to a specific tendency to deal with
simple themes and to avoid affective thinking. Possible answers are
quantified on a 5-point Likert scale, from “strongly disagree” (1
point), “disagree” (2 points), “neither agree nor disagree” (3 points),
“agree” (4 points), “strongly agree” (5 points). We employed the
recently validated Romanian version (46) for this study. Total
scores ranged from 20 points, as a minimum, to 100 points as a
maximum. Scores were classified as non-alexithymia (<51 points),
possible alexithymia (52-60 points), and alexithymia (261 points)
(47). The validation study in Romanian (Morariu, 2013) reported a
Cronbach’s alpha of 0.83. For the TAS-20, the Cronbach’s alpha in
the current sample was 0.749.

Besides the specific questionnaires mentioned above, the survey
also included demographic questions, such as gender, age, year of
study, and final average grade in the previous academic year.

The survey was hosted on a platform and could be accessed
using a Google Play application (android and iOS) or a desktop
version (https://timsonet.ro). Students could access the survey
using a series of alphanumeric codes, randomly generated to
assure anonymity.
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The final database was imported to the Stata program version
16.1 (StataCorp, College Station, Texas, USA). The categorical
variables are represented as absolute and relative frequencies, and
continuous variables are presented as mean and standard deviation
(SD). A p-value < 0.05 was considered statistically significant. Since
the data were not normally distributed, we used the Mann-Whitney
test to test for differences between males and females for total
scores. The degree of correlation between different questionnaires
was test-ed with the Pearson point product correlation. Using
structural equation modeling, we created a pathway analysis
investigating alexithymia as a mediator between social media
addiction and the degree of empathy in medical undergraduates.

The mediation model was analyzed using sgmediation2
command in Stata. For the best test of mediation effect, the
bootstrapping procedure to measure indirect effect was carried
out and 95% confidence intervals were estimated. The number of
bootstrap samples was 5000.

3 Results
3.1 The participants’ scales’ mean scores

The study’s findings showed that the TEQ total mean score was
48.76 + 5.65, with scores ranging from 18 to 63. The TAS total mean
score was 47.71 + 11.49, with scores ranging from 23 to 83 (Table 2).
Further analysis of the TAS scale scores showed that 21.42% of the
students had possible alexithymia, and 14.02% had clear
alexithymia. The SMAS-SF total mean score was 73.20 + 14.59,
with scores ranging from 31 to 115. A detailed analysis of the
SMAS-SF scale scores indicated that as much as 67.18% of the
students had a mild addiction, and 15.72% had a moderate
addiction. None of the students presented levels consistent with
major social media addiction. The use of the SMAS-SF scale allowed

TABLE 2 The participants’ Toronto Empathy Questionnaire, Toronto
Alexithymia Scale, and SMAS-SF scores (N = 649).

Instruments Mean + SD Min Max
The Toronto Empathy Questionnaire ‘ 48.76 £ 5.65 18 63
The Toronto Alexithymia Scale ‘ 47.71 + 11.49 23 83
n %
Nonalexithymia (<51 points) 419 64.56
Possible alexithymia (52-60 points) 139 21.42
Alexithymia (261 points) 91 14.02
SMAS-SF 73.20 + 14.59 31 115
n %
no addiction (< 58 points) 111 17.10
mild addiction (59-87 points) 426 67.18
moderate addiction (88-116 points) 102 15.72
severe addiction (= 117 points) 0 0
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the study group to be divided. Those who fell into the no addiction
group were considered to be social media users.

3.2 Distribution of the scale mean scores
according to gender

The students’ TEQ total mean score was higher in females
(P<0.001). The difference between mean scores for the TAS total
was statistically insignificant between males and females. However,
the DIF and EOT factors recorded statistically significant
differences between the genders. The SMAS-SF total mean score
was also higher in females (P=0.001). All data are presented
in Table 3.

3.3 Correlations

The DDF and EOT were negatively correlated with the TEQ; the
DIF presented a much lower significant negative correlation with
the TEQ. The DIF and DDF scores were positively correlated with
the SMAS-SF scores, and there was no significant correlation
between the TEQ and the SMAS-SF. All correlations are
presented in Table 4.

3.4 Path analysis model

Following the correlation analyses results, we performed
mediation analyses to further examine the association between
social media addiction, alexithymia and the degree of empathy in
undergraduate medical students.

In Model 1, social media addiction was not significantly
associated with empathy (path ¢)(B= -0.0068, P =0.652). In
Model 2, social media addiction had a significant relationship

TABLE 3 Distribution of the scales mean scores according to the gender
of the participants.

Women Men The P-value
Mean Mean for
(SD) (SD) gender
difference*
TEQ 48.76 18-63 49.74 4497 <0.001
(5.65) (4.99) (6.46)
TAS 47.71 23-83 47.97 46.68 0.171
total (11.49) (11.72) (10.56)
DIF 17.30 7-34 17.75 15.56 <0.001
(6.43) (6.44) (6.14)
DDF 13.74 5-25 13.81(4.69) 13.47 0.377
(4.52) (3.79)
EOT 16.67 8-28 16.41 17.65 0.001
(3.79) (3.72) (3.91)
SMAS- | 73.20 31-115 74.16 69.45 0.001
SF (14.59) (14.28) (15.23)

*Based on the Mann-Whitney test.
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TABLE 4 Pearson-moment product correlations between alexithymia,
empathy, and social media addiction scores.

Factors TEQ
DIF -0.098* -
DDF 02154 0.624* -
EOT 0339 0.221* 0.261** -
TAS total = -0.251** 0.878* 0.829** 0.555** -
SMAS-SF -0.0178 0.351% 0.239** 0.099* 0.323*
*P<0.05.
**P<0.001.

with alexithymia (path a)(=0.254, P < 0.001). In Model 3, both
social media addiction and alexithymia were included in the
mediation model and showed a significant relationship with
empathy. Simultaneously, the standardized regression coefficient
(B) for social media addiction decreased from -0.007 to 0.027.
Moreover, the results of the non-parametric bootstrapping method
confirmed the significance of the indirect effect of social media
addiction through alexithymia (95% bootstrap CI=-0.047, -0.021).
A bootstrapped 95% confidence interval (CI) confirmed that the
indirect effect of social media addiction had an impact of -0.034
which was produced by alexithymia as a mediator on empathy
(Table 5). These findings corroborate our hypothesis that
alexithymia may play a mediator role in the association between
social media addiction and empathy. Figure 1 illustrates the
mediation model, along with standardized path coefficients.

4 Discussions

In our daily life, and to function optimally as medical
professionals, we employ instinct and intuition, alongside
reasoning and logical deductions. In this complex inter-play,
empathy plays an essential role, found at the core of the
therapeutic relationship, and the essence of the doctor-patient
relationship. Being able to place oneself in someone else’s place
can be challenging, especially when the other is suffering. However,
instrumental, as it is the only way to more precisely try to
understand what that the other is going through.

The present study examined the relationships between
alexithymia, social media addiction, and empathy using validated
self-administered questionnaires for medical students. People with
alexithymia experience difficulties understanding their feelings, as
well as those of others, which could result in limitations in the

TABLE 5 Mediating model examination by bootstrap.

Social media addiction — Empathy

Effect SE LL UL

95%Cl 95%Cl
Indirect effect ‘ -0.034 0.006 -0.047 -0.021
Direct effect ‘ 0.027 0.015 -0.003 0.057
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TAS-20
a=0.25 =-0.13
SMAS-SF £=a.027 .
> TEQ
FIGURE 1

Path diagram showing alexithymia as a mediator between social
media addiction and the degree of empathy in undergraduate
medical students. Numbers on the single-headed arrows represent
standardized regression coefficients (Beta).

empathic abilities of alexithymia individuals. On the other hand, in
the workplace, they also experience difficulties in being able to
socialize with colleagues, as they seem inexpressive, aloof, which, in
turn, leads to a high probability of becoming unemployed (48).

There are several studies that suggest alexithymia plays an
important role in the etiology of addictive behaviors (49-51).
Social media is what facilitates interpersonal relationships, which
can lead to addiction in people with a high level of alexithymia.

Both empathy and alexithymia are necessary qualities for
someone looking to pursue a future medical career. When
considering the question of the reasoning behind that, the most
likely answer is that empathy allows the building of relationships,
and facilitates understanding what patients think, thus making it
easier for healthcare workers to respond appropriately. Empathy
allows us to manage what we feel, even when faced with stressful
situations, without being overwhelmed (52). Moreover, empathy is
what allows us to offer unconditional and disinterested help
to another.

In our study, the total TEQ score was 48.76 + 5.65, which is
slightly higher than those reported in the literature. Differences
between women and men were also significant, favoring the former.
A recent study carried out in 57 countries, in 2022, reached the
same conclusions, namely that women, regardless of their age and
country of origin, scored higher than men in the “Reading the Mind
in the Eyes” test, used on a broad scale, to measure the degree of
“cognitive empathy” (53).

In this study, the prevalence of medical students with
alexithymia was of 14.01%, slightly higher than that reported in
the general population (13, 53), but lower than those reported in
other student populations (54, 55). For someone with alexithymia,
understanding one’s own emotional issues is problematic, which is
even more difficult when dealing with someone else. An alexithymic
health professional will struggle in their interactions, ultimately
negatively impact the therapeutic alliance and treatment they offer
others (56). Therefore, we suggest that medical students and health
professionals in general should be familiar with the concept of
alexithymia and its significance in their own personal and
professional lives (57, 58).

Among other results, we also found a negative, and significant
correlation between the TEQ Scale and the mean TAS-20 scores.
Current research supports a cerebral connection between
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alexithymia and empathy, with the connection established at the
level of the insular cortex, where the processing of internal affective
states is carried out. The anterior cingulate cortex is associated with
emotion processing and social rewards, and a reduced activity in
this cerebral area may be associated with alexithymia (59). In this
view, those with alexithymic traits will tend to have less empathy.
Consequently, young people undergoing healthcare education
should determine their own capacity for empathy, and those who
struggle in this area should receive specific psycho-education on
empathy (60).

In our study, we chose to position the personality trait as a
mediator rather than a predictor due to specific theoretical
considerations. While personality traits are generally considered
stable and develop early in life, recent research suggests that they
can also be influenced and shaped by environmental factors and
behaviors acquired later in life, such as social media use. For instance,
there is evidence that frequent engagement in certain behaviors can
reinforce or even modify certain personality traits over time,
suggesting a bidirectional relationship (61, 62). Valdespino et al.
(63) have explored the temporal relationship between alexithymia
and empathy, demonstrating that alexithymia serves as a precursor to
empathy abnormalities. Therefore, in our theoretical model, social
media use is posited as an influential factor that could shape
personality traits, thereby justifying its role as a predictor.

Our path analysis model showed that alexithymia is an essential
mediator between social media addiction and empathy. Empathy
implies one’s capacity to adopt and understand another’s experiences
and emotions. Secondary to their difficulty in identifying and
describing emotions, people with alexithymia might find it
strenuous to imagine and perceive the emotional experiences of
others. In terms of virtual communication, social media rarely
offers non-verbal clues, such as facial expressions, body language
and tone of voice, essential elements on which communication skills
are built and how we, as a species, have learned to understand
emotional states in others. Also, social media usually offers curated,
unrealistic portrayals of life, as well as acts of aggression, which some-
times surmount current constrains and policies, subsequently being
responsible for traumatic effects on their consumers. Thus, this
confirms studies showing that maltreatment and trauma may be a
contributing factor in alexithymia (64-66).

For people with alexithymia, who struggle on a daily-basis to
accurately interpret said clues, the interposition of social media
raises their inaccurate interpretation of other people’s emotions,
and lowers their empathy. Increasing the overall time spent on
social media might impair empathic responses and reduce the
quality of social interactions. According to certain clinical studies,
people suffering from social media addiction also have lower
empathy levels (67, 68), adding to the well-established theory that
empathy correlates with social relationships (69).

Although the present study shows that alexithymia can mediate
the relationship between social media use and empathy, it is not the
major determining factor, since there are specific individual coping
mechanisms, and characteristic personality traits, which can also
influence the dynamics of this relationship.

The present research has several limitations, the main one being
that it was con-ducted in a single location, on a population with
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shared cultural traits. Although alexithymia is a mediator of
empathy, only about 11% of the variability in empathy is
explained by this model. Since the SRMR was zero, other factors
should be considered in the future. The study was performed on
medical students, so conclusions cannot be extended to the general
population. However, the number of participants in our study was
large enough to consider the results as reliable. For future studies,
objective measures and investigator ratings should be added to the
assessment of the connections between alexithymia and empathy.

A significant limitation of this study is the use of cross-sectional
data for mediation analysis. While we identified a potential
mediating role of alexithymia in the relationship between social
media addiction and empathy, it is important to acknowledge that
cross-sectional designs limit our ability to infer causality or the
temporal order of these relationships. Longitudinal data would be
necessary to confirm these mediation effects over time and to
establish a clearer causal pathway.

5 Conclusions

According to our best knowledge, this is the first paper that
analyzes alexithymia as a mediating factor between social media
addiction and empathy. Our results indicated a significant negative
correlation between empathy and alexithymia in medical students.
Alexithymia was a mediator between social media addiction and
empathy. Therefore, we recommend timely and specific efforts to
identify levels of alexithymia in more medical students, which can
lead to the design of tailored interventions aimed at increasing
emotional awareness and aptitudes.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

SU: Conceptualization, Formal analysis, Investigation,
Methodology, Project administration, Writing — original draft. A-
CB: Conceptualization, Methodology, Writing - original draft,
Writing - review & editing. CS: Formal analysis, Investigation,
Methodology, Writing - original draft. IR: Investigation, Writing —
original draft. AB: Investigation, Methodology, Writing — original
draft. IP: Investigation, Writing - original draft. CG-O:
Investigation, Writing — original draft.

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1467246
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Ursoniu et al.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This
research was supported by an internal grant of Victor Babes
University of Medicine and Pharmacy Timisoara, contract
number 3EXP/1219/30.01.2020.

Acknowledgments

We would like to acknowledge Victor Babes University of
Medicine and Pharmacy Timisoara for their support in covering
the costs of publication for this research paper.

References

1. Lyvers M, Kohlsdorf S. M, Edwards MS, Thorberg FA. Alexithymia and mood:
recognition of emotion in self and others. Am ] Psychol 1 April. (2017) 130:83-92.
doi: 10.5406/amerjpsyc.130.1.0083

2. Apfel R], Sifneos PE. Alexithymia: concept and measurement. Psychother
Psychosom. (1979) 32:180-90. doi: 10.1159/000287386

3. Nemiah JC, Sifneos PE. Psychosomatic illness: a problem in communication.
Psychother Psychosom. (1970) 18:154-60. doi: 10.1159/000286074

4. Sifneos PE. The prevalence of ‘alexithymic' characteristics in psychosomatic
patients. Psychother Psychosom. (1973) 22:255-62. doi: 10.1159/000286529

5. Timoney LR, Holder MD. Correlates of alexithymia. In: Timoney LR, Holder MD,
editors. Emotional Processing Deficits and Happiness. Dordrecht Heidelberg New York
London: Springer (2013). p. 41-60.

6. Luminet O, Nielson KA, Ridout N. Cognitive-emotional processing in
alexithymia: an integrative review. Cognit Emot. May. (2021) 35:449-87.
doi: 10.1080/02699931.2021.1908231

7. Foran HM, O’Leary KD. The role of relationships in understanding the
alexithymia-depression link. Eur J Pers. (2013) 27:470-80. doi: 10.1002/per.1887

8. Maganuco NR, Costanzo A, Midolo LR, Santoro G, Schimmenti A. Impulsivity
and alexithymia in virtual worlds: A study on players of world of warcraft. Clin
Neuropsychiatry. (2019) 16:127-34.

9. Ahmed S, Dixon MJ. Instagram, Depression, and Dark Flow — Using Social Media
as a Maladaptive Coping Mechanism. New York: Elsevier (2023). doi: 10.2139/
ssrn.4391734.

10. Talebi Joybari M. Depression and interpersonal problems in adolescents: their
relationship with alexithymia and coping styles. Iran J Psychiatry Behav Sci. (2014)
8:38-45.

11. Blasi MD, Giardina A, Giordano C, Coco GL, Tosto C, Billieux J, et al.
Problematic video game use as an emotional coping strategy: Evidence from a
sample of MMORPG gamers. | Behav Addict. (2019) 8:25-34. doi: 10.1556/
2006.8.2019.02

12. Preece DA, Becerra R, Robinson K, Allan A, Boyes M, Chen W, et al. What is
alexithymia? Using factor analysis to establish its latent structure and rela-tionship with
fantasizing and emotional reactivity. J Pers. (2020) 88:1162-76. doi: 10.1111/jopy.12563

13. Lyvers M, Randhawa A, Thorberg FA. Self-compassion in relation to
alexithymia, empathy, and negative mood in young adults. Mindfulness. (2020)
11:1655-65. doi: 10.1007/s12671-020-01379-6

14. Schroeders U, Kubera F, Gnambs T. The structure of the Toronto alexithymia
scale (TAS-20): A meta-analytic confirmato-ry factor analysis. Assessment. Dec. (2022)
29:1806-23. doi: 10.1177/10731911211033894

15. Franz M, Popp K, Schaefer R, Sitte W, Schneider C, Hardt ], et al. Alexithymia in
the German general population. Soc Psychiatry Psychiatr Epi-demiology. (2008) 43:54—
62. doi: 10.1007/s00127-007-0265-1

16. Mattila AK, Kronholm E, Jula A, Salminen JK, Koivisto AM, Mielonen RL, et al.
Alexithymia and somatization in general population. Psychosomatic Med. (2008)
70:716-22. doi: 10.1097/PSY.0b013e31816ffc39

17. Lane RD, Sechrest L, Riedel R. Sociodemographic correlates of alexithymia.
Compr Psychiatry. (1998) 39:377-85. doi: 10.1016/S0010-440X(98)90051-7

18. Salminen JK, Saarijirvi S, Toikka T, Kauhanen J, Aédreld E. Alexithymia behaves
as a personality trait over a 5-year period in Finnish general population. J Psychosom
Res. (2006) 61:275-8. doi: 10.1016/j.jpsychores.2006.01.014

Frontiers in Psychiatry

10.3389/fpsyt.2024.1467246

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

19. Giileg MY, Altintas M, Inang L, Bezgin CH, Koca EK, Giileg H. Effects of
childhood trauma on somatization in major depres-sive disorder: The role of
alexithymia. J Affect Disord. (2013) 146:137-41. doi: 10.1016/j.jad.2012.06.033

20. Zlotnick C, Mattia JI, Zimmerman M. The relationship between posttraumatic
stress disorder, childhood trauma and alexi-thymia in an outpatient sample.
J Traumatic Stress. (2001) 14:177-88. doi: 10.1023/A:1007899918410

21. Giindogmus I, Aydin MS, Algiil A. The relationship of smartphone addiction
and alexithymia. Psychiatry Investig. (2021) 18:841-9. doi: 10.30773/pi.2021.0072

22. Di Lorenzo R, Venturelli G, Spiga G, Ferri P. Emotional intelligence, empathy
and alexithymia: a cross-sectional survey on emotional competence in a group of
nursing students. Acta BioMed. (2019) 90:32-43. doi: 10.23750/abm.v90i4-S.8273

23. Jackson PL, Meltzoff AN, Decety J. How do we perceive the pain of others? A
window into the neural processes involved in empathy. Neuroimage. (2005) 24:771-9.
doi: 10.1016/j.neuroimage.2004.09.006

24. Decety ], Jackson PL. A social-neuroscience perspective on empathy. Curr Dir
psychol Science. (2006) 15:54-8. doi: 10.1111/j.0963-7214.2006.00406.x

25. Mercer SW, Reynolds WJ. Empathy and quality of care. Br ] Gen Pract. (2002) 52
Suppl:S9-12.

26. Decety J, Jackson PL. The functional architecture of human empathy. Behav
Cognit Neurosci Rev. (2004) 3:71-100. doi: 10.1177/1534582304267187

27. Ong LML, de Haes JCJM, Hoos AM, Lammes FB. Doctor-patient
communication: A review of the literature. Soc Sci Med. (1995) 40:903-18.
doi: 10.1016/0277-9536(94)00155-M

28. Stewart M, Brown JB, Boon H, Galajda J, Meredith L, Sangster M. Evidence on
patient-doctor communication. Cancer Prev Control. (1999) 3:25-30.

29. Lorie A, Reinero DA, Phillips M, Zhang L, Riess H. Culture and nonverbal
expressions of empathy in clinical settings: A systematic review. Patient Educ
Counseling. (2017) 100:411-24. doi: 10.1016/j.pec.2016.09.018

30. Hemmerdinger JM, Stoddart SDR, Lilford R]. A systematic review of tests of
empathy in medicine. BMC Med Education. (2007) 7:24. doi: 10.1186/1472-6920-7-24

31. Bond AR, Mason HF, Lemaster CM, Shaw SE, Mullin CS, Holick EA, et al.
Embodied health: the effects of a mind-body course for medical students. Med Educ
Online. (2013) 18:1-8. doi: 10.3402/meo.v18i0.20699

32. Popa-Velea O, Diaconescu L, Mihdilescu A, Jidveian Popescu M, Macarie G.
Burnout and its relationships with alexithymia, stress, and social support among
Romanian medical students: A cross-sectional study. Int ] Environ Res Public Health.
(2017) 14. doi: 10.3390/ijerph14060560

33. Zhang Y, Zhao Y, Mao S, Li G, Yuan Y. Investigation of health anxiety and its
related factors in nursing students. Neuro-psychiatr Dis Treat. (2014) 10:1223-34.
doi: 10.2147/ndt.S61568

34. Zhu'Y, Luo T, Liu J, Qu B. Influencing factors of alexithymia in Chinese medical
students: a cross-sectional study. BMC Med Educ. (2017) 17:66. doi: 10.1186/s12909-
017-0901-8

35. Dalvi-Esfahani M, Niknafs A, Alaedini Z, Barati Ahmadabadi H, Kuss DJ,
Ramayah T. Social Media Addiction and Empathy: Moderating impact of personality
traits among high school students. Telematics Informatics. (2021) 57:101516.
doi: 10.1016/j.tele.2020.101516

36. Dailey SL, Howard K, Roming SMP, Ceballos N, Grimes T. A biopsychosocial
approach to understanding social media addiction. Hum Behav Emerging Technologies.
(2020) 2:158-67. doi: 10.1002/hbe2.182

frontiersin.org


https://doi.org/10.5406/amerjpsyc.130.1.0083
https://doi.org/10.1159/000287386
https://doi.org/10.1159/000286074
https://doi.org/10.1159/000286529
https://doi.org/10.1080/02699931.2021.1908231
https://doi.org/10.1002/per.1887
https://doi.org/10.2139/ssrn.4391734
https://doi.org/10.2139/ssrn.4391734
https://doi.org/10.1556/2006.8.2019.02
https://doi.org/10.1556/2006.8.2019.02
https://doi.org/10.1111/jopy.12563
https://doi.org/10.1007/s12671-020-01379-6
https://doi.org/10.1177/10731911211033894
https://doi.org/10.1007/s00127-007-0265-1
https://doi.org/10.1097/PSY.0b013e31816ffc39
https://doi.org/10.1016/S0010-440X(98)90051-7
https://doi.org/10.1016/j.jpsychores.2006.01.014
https://doi.org/10.1016/j.jad.2012.06.033
https://doi.org/10.1023/A:1007899918410
https://doi.org/10.30773/pi.2021.0072
https://doi.org/10.23750/abm.v90i4-S.8273
https://doi.org/10.1016/j.neuroimage.2004.09.006
https://doi.org/10.1111/j.0963-7214.2006.00406.x
https://doi.org/10.1177/1534582304267187
https://doi.org/10.1016/0277-9536(94)00155-M
https://doi.org/10.1016/j.pec.2016.09.018
https://doi.org/10.1186/1472-6920-7-24
https://doi.org/10.3402/meo.v18i0.20699
https://doi.org/10.3390/ijerph14060560
https://doi.org/10.2147/ndt.S61568
https://doi.org/10.1186/s12909-017-0901-8
https://doi.org/10.1186/s12909-017-0901-8
https://doi.org/10.1016/j.tele.2020.101516
https://doi.org/10.1002/hbe2.182
https://doi.org/10.3389/fpsyt.2024.1467246
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Ursoniu et al.

37. Alloway T, Runac R, Qureshi M, Kemp G. Is facebook linked to selfishness?
Investigating the relationships among social media use, empathy, and narcissism. Soc
Networking. (2014) 03:150-8. doi: 10.4236/sn.2014.33020

38. Carrier LM, Spradlin A, Bunce JP, Rosen LD. Virtual empathy: Positive and
negative impacts of going online upon empathy in young adults. Comput Hum Behav.
(2015) 52:39-48. doi: 10.1016/j.chb.2015.05.026

39. Errasti J, Amigo I, Villadangos M. Emotional uses of facebook and twitter: its
relation with empathy, narcissism, and self-esteem in adolescence. Psychol Rep. (2017)
120:997-1018. doi: 10.1177/0033294117713496

40. Vossen HGM, Valkenburg PM. Do social media foster or curtail adolescents’
empathy? A longitudinal study. Comput Hum Behavior. (2016) 63:118-24.
doi: 10.1016/j.chb.2016.05.040

41. Sharma A, Miner AS, Atkins DC, Althoff T. A computational approach to
understanding empathy expressed in text-based mental health support. arXiv pre-print
server. (2020). doi: 10.18653/v1/2020.emnlp-main

42. Ursoniu S, Serban CL, Giurgi-Oncu C, Rivis IA, Bucur A, Bredicean AC, et al.
Validation of the Romanian version of the toronto empathy questionnaire (TEQ)
among undergraduate medical students. Int | Environ Res Public Health. (2021) 18.
doi: 10.3390/ijerph182412871

43. Sahin C. Social media addiction scale - student form: the reliability and validity
study. Turkish Online ] Educ Technol. (2018) 17:169-82.

44. Ursoniu S, Serban CL, Giurgi-Oncu C, Rivis IA, Bucur A, Papava I, et al.
Validation of the Romanian version of the social media addiction scale-student form
(SMAS-SF) among undergraduate medical students. Neuropsychiatr Dis Treat. (2022)
18:1195-205. doi: 10.2147/ndt.S368476

45. Bagby RM, Parker JDA, Taylor GJ. The twenty-item Toronto Alexithymia
scale—I. Item selection and cross-validation of the factor structure. J Psychosomatic
Res. (1994) 38:23-32. doi: 10.1016/0022-3999(94)90005-1

46. Morariu RA, Ayearst LE, Taylor GJ, Bagby RM. Development and validation of a
Romanian adaptation of the 20-item to-ronto alexithymia scale (TAS-20-RO). Rev
Romana Psihiatrie. (2013) 15:155-9.

47. Bagby RM, Parker JDA, Taylor GJ. Twenty-five years with the 20-item Toronto
alexithymia scale. J Psychosom Res. (2020) 131:109940. doi: 10.1016/
j.jpsychores.2020.109940

48. Schumacker RE, Lomax RG. Path models. In: Schumacker RE, Lomax RG,
editors. A Beginner's Guide to Structural Equation Modeling: Fourth Edition, 4th ed.
New York: Routledge (2015). p. 69-84.

49. Pituch KA, Stevens JP. Structural equation modeling. In: Applied Multivariate
Statistics for the Social Sciences, 6th ed. New York: Routledge (2016). p. 639-726.

50. Arrabales Moreno Raul. Evaluacion y Tratamiento de la Alexitimia con
Herramientas de Inteligencia Artificial (2019). Univer-sidad Internacional de la
Rioja, Facultad de Ciencias de la Salud. Available online at: https://www.conscious-
robots.com/papers/TEM_MPGS_Arrabales_vWeb.pdf (Accessed 15 march 2024).

51. Mahapatra A, Sharma P. Association of Internet addiction and alexithymia - A
scoping review. Addict Behav Jun. (2018) 81:175-82. doi: 10.1016/j.addbeh.2018.02.004

52. Marchetti D, Verrocchio MC, Porcelli P. Gambling problems and alexithymia: A
systematic review. Brain Sci. (2019) 9. doi: 10.3390/brainsci9080191

53. Terzioglu MA, Ugurlu TT. Social media addiction in medical faculty students;
the relationship with dissociation, social anxiety, and alexithymia. Pamukkale Med J.
(2023) 16:580-92. doi: 10.31362/patd.1321281

Frontiers in Psychiatry

08

10.3389/fpsyt.2024.1467246

54. Marzilli E, Cerniglia L, Cimino S, Tambelli R. Internet Addiction among Young
Adult University Students during the COVID-19 Pandemic: The Role of Peritraumatic
Distress, Attachment, and Alexithymia. Int ] Environ-mental Res Public Health. (2022)
19:15582. doi: 10.3390/ijerph192315582

55. Greenberg DM, Warrier V, Abu-Akel A, Allison C, Gajos KZ, Reinecke K, et al.
Sex and age differences in "theory of mind" across 57 countries using the Eng-lish
version of the "Reading the Mind in the Eyes" Test. Proc Natl Acad Sci U S A. (2023)
120:€2022385119. doi: 10.1073/pnas.2022385119

56. McGillivray L, Becerra R, Harms C. Prevalence and demographic correlates of
alexithymia: A comparison between aus-tralian psychiatric and community samples.
J Clin Psychol. (2017) 73:76-87. doi: 10.1002/jclp.22314

57. Aljaffer MA, Almadani AH, Alghamdi SA, Alabdulkarim IM, Albabtain MA,
Altameem RM, et al. Prevalence and associated factors of alexithymia among medical
students: A cross-sectional study from Saudi Arabia. Neurosci (Riyadh). (2022) 27:257-
62. doi: 10.17712/nsj.2022.4.20220049

58. Hamaideh SH. Alexithymia among Jordanian university students: Its prevalence
and correlates with depression, anxiety, stress, and demographics. Perspect Psychiatr
Care. (2018) 54:274-80. doi: 10.1111/ppc.12234

59. Finset A. Emotional intelligence, alexithymia, and the doctor-patient
relationship. In: Koh KB, editor. Somatization and Psy-chosomatic Symptoms.
New York: Springer (2013). p. 91-8.

60. Faramarzi M, Khafri S. Role of alexithymia, anxiety, and depression in predicting
self-efficacy in academic students. Sci-entificWorldJournal. (2017) 2017:5798372.
doi: 10.1155/2017/5798372

61. Wood MA, Bukowski WM, Lis E. The digital self: how social media serves as a
setting that shapes youth’s emotional experiences. Adolesc Res Rev. (2016) 1:163-73.
doi: 10.1007/s40894-015-0014-8

62. Appel M, Marker C, Gnambs T. Are social media ruining our lives? A review of
meta-analytic evidence. Rev Gen Psychol. (2020) 24:60-74. doi: 10.1177/
1089268019880891

63. Valdespino A, Antezana L, Ghane M, Richey JA. Alexithymia as a
transdiagnostic precursor to empathy abnormalities: the functional role of the insula.
Front Psychol. (2017) 8:2234. doi: 10.3389/fpsyg.2017.02234

64. Tolmunen T, Heliste M, Lehto SM, Hintikka J, Honkalampi K, Kauhanen J.
Stability of alexithymia in the general popula-tion: an 11-year follow-up. Compr
Psychiatry. (2011) 52:536-41. doi: 10.1016/j.comppsych.2010.09.007

65. Aslan G, Bakan AB, Yildiz M. An investigation of the relationship between
alexithymia and empathy tendency in university students receiving health education.
Perspect Psychiatr Care. (2021) 57:709-16. doi: 10.1111/ppc.12602

66. Ditzer J, Wong EY, Modi RN, Behnke M, Gross JJ, Talmon A. Child

maltreatment and alexithymia: A meta-analytic review. psychol Bull. (2023) 149:311-29.
doi: 10.1037/bul0000391

67. Lachmann B, Sindermann C, Sariyska RY, Luo R, Melchers M, Becker B, et al.
The role of empathy and life satisfaction in internet and smartphone use disorder.
Original Res Front Psychol. (2018) 9:398. doi: 10.3389/fpsyg.2018.00398

68. Jiao C, Wang T, Peng X, Cui F. Impaired empathy processing in individuals with
internet addiction disorder: an event-related potential study. Original Res Front Hum
Neurosci. (2017) 11:498. doi: 10.3389/fnhum.2017.00498

69. Engelberg E, Sjoberg L. Internet use, social skills, and adjustment.
CyberPsychology Behavior. (2004) 7:41-7. doi: 10.1089/109493104322820101

frontiersin.org


https://doi.org/10.4236/sn.2014.33020
https://doi.org/10.1016/j.chb.2015.05.026
https://doi.org/10.1177/0033294117713496
https://doi.org/10.1016/j.chb.2016.05.040
https://doi.org/10.18653/v1/2020.emnlp-main
https://doi.org/10.3390/ijerph182412871
https://doi.org/10.2147/ndt.S368476
https://doi.org/10.1016/0022-3999(94)90005-1
https://doi.org/10.1016/j.jpsychores.2020.109940
https://doi.org/10.1016/j.jpsychores.2020.109940
https://www.conscious-robots.com/papers/TFM_MPGS_Arrabales_vWeb.pdf
https://www.conscious-robots.com/papers/TFM_MPGS_Arrabales_vWeb.pdf
https://doi.org/10.1016/j.addbeh.2018.02.004
https://doi.org/10.3390/brainsci9080191
https://doi.org/10.31362/patd.1321281
https://doi.org/10.3390/ijerph192315582
https://doi.org/10.1073/pnas.2022385119
https://doi.org/10.1002/jclp.22314
https://doi.org/10.17712/nsj.2022.4.20220049
https://doi.org/10.1111/ppc.12234
https://doi.org/10.1155/2017/5798372
https://doi.org/10.1007/s40894-015-0014-8
https://doi.org/10.1177/1089268019880891
https://doi.org/10.1177/1089268019880891
https://doi.org/10.3389/fpsyg.2017.02234
https://doi.org/10.1016/j.comppsych.2010.09.007
https://doi.org/10.1111/ppc.12602
https://doi.org/10.1037/bul0000391
https://doi.org/10.3389/fpsyg.2018.00398
https://doi.org/10.3389/fnhum.2017.00498
https://doi.org/10.1089/109493104322820101
https://doi.org/10.3389/fpsyt.2024.1467246
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The interconnection between social media addiction, alexithymia and empathy in medical students
	1 Introduction
	2 Materials and methods
	2.1 Socio-demographic features of participants
	2.2 Instruments

	3 Results
	3.1 The participants’ scales’ mean scores
	3.2 Distribution of the scale mean scores according to gender
	3.3 Correlations
	3.4 Path analysis model

	4 Discussions
	5 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


