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Abstract

Social networks sites have become the most popular instrument used to communicate and
exchange information resulting in the addiction to this media. Previous studies suggested
that personal characters play an essential role in addictive behavior and gender difference
may be involved. Nevertheless, there are contradictions about the influence of gender.
Some studies indicated higher addiction in men. Meanwhile, other researchers pointed
out higher addiction among Spanish teenage female. Little studies in the Spanish context
have analyzed the different socio-cultural and biological factors possibly related to this
addiction and gender differences. With all being said, this study focused on determining
the current incidence of social networks addiction in young college students, relating this
social networking addiction with loneliness, prenatal testosterone (2D:4D ratio), self-
esteem and personal satisfaction. A cross-sectional study focused on female and male
college students aged 17 to 25 years (N=278) was carried out. It was used several surveys,
including the Social Network Addiction Questionnaire (SNA) and the 2D:4D ratio. The
results showed difference among male and female about addiction (chi-square= 12.77, p-
value=0.002). Moreover, this addiction was linked with several factors, such as
importance given to social networks by females (p-value<0.001) and males (p-
value<0.001). Also, the findings showed that addiction to social networks might be
influenced by gender, showing more importance sociopsychological factors in females
and a combination of biological and social factors in the men. Moreover, Instagram has
increased as the predominant social network for communication for college students
(97.2% men and 93.7% women).

Keywords: addiction, social networks, gender differences, loneliness, Instagram

1. Introduction

The Internet has become the most widely used tool to communicate, and exchange
information mostly accessed via mobile phones. The internet has modified how people
exchange information, interact with other people, entertainment, and consumption of
media (Firth et al., 2019). The interactions of people on the internet and social media have
overgrown because of the ubiquitous characteristic (Sirola et al., 2019).



Nevertheless, the number of the population connected and handling information by
mobile phone and social media is growing at a risky rhythm resulting in their addiction
(Liu et al., 2018; Molavi et al., 2018). For instance, it has been estimated that only in
America, over 40 million had a sign of compulsive behavior related to technology
(Clements and Boyle, 2018). In particular, the number of people using social media, with
an estimation of a billion, and being addicted to these tools has increased (Frost and
Rickwood, 2017).

Additionally, social networking sites (SNS), described as internet-based sites that
promote the exchange of information among the users, have increased as a preferable
choice (Cohen et al., 2018). These sites are used by 90% of young adults (ages 18-29),
who are also the most active users (Alzougool, 2018; Cohen et al., 2018). Three elements
mainly characterize these social media: the user has a personal profile; the profile's
connection time is public; a big data of recurrently updated content is reflected in the
pages, which is created and promoted by one's connections and relationships in these sites
(Alzougool, 2018).

Among these networks, Instagram and Facebook were rated as the most negative tools
affecting the health of young people, especially their mental health. Moreover, seven out
of 10 teenagers in the United Kingdom suffered compulsive use of social media, being
described as more addictive than cigarettes or alcohol (Royal Society for Public Health,
2017).

Facebook, Twitter, or Instagram are used mainly by young people during large amounts
of time (Penni, 2017). Young people have turned these networks into their distinctive
sociocultural interactional instrument because of several factors such as continuity of
friendship, emotional encounters (Watson et al., 2015), or buying products (Mantymaki
and Salo, 2011). Young people are the most addict users accessing them an unhealthy
amount of time from daily to multiple times per day (Rodgers et al., 2009; van den
Eijnden et al., 2016). The addiction to these networks has increased over the last decade,
overcoming other types of addiction. According to the report of addiction and drug use
from the Spanish Ministry (2017), eighteen percent of Spanish young people under 24
years old was addicted to social networks. Meanwhile, the rate of addiction to illegal
drugs was 14.3% (Observatorio Espafiol de las Drogas y las Adicciones Delegacion del
Gobierno para el Plan Nacional sobre drogas, 2017).



Addiction to SNS can be defined as excessive participation or attachment in SNS
activities and usually provokes difficulties in everyday social functioning (Alzougool,
2018). Tolerance or withdrawal, among others, is characteristic of this addiction, which
are the same features observed in other addiction diseases. According to Griffiths,
addictions have in standard six core components: salience, mood modification, tolerance,
withdrawal symptoms, conflict, and relapse (Griffiths, 2005). Additionally, many authors
have suggested that any behavior (e.g., social networking) that satisfies these six could
be considered an addiction (Griffiths and Dhuffar, 2014; Sussman et al., 2011).

Due to the addictive components that have the social networks services, a strong influence
on young people’s habits, lifestyle or perceptions have been linked between its use and
the health of the youngest (Dhir et al., 2017). However, this population does not perceive
the influence and does not contemplate as unfavorable, believing that the use of them
does not have side effects in their health (Wang et al., 2015). Moreover, unlike with
traditional media consumers, the users of SNS have dual profile being as much as active
as passive receivers of the content posted in these media (Wang et al., 2017). Changes
across many areas that compose personality (Brooks et al., 2016; Powell et al., 2018;
Wyssen et al., 2016) have been connected with the influence of SNS on young people
(Apaolaza et al., 2014, 2013).

Differently, many authors have established the enormous potential of these media for
treatment, feedback for drug-dependent users, emotional support, or community building.
In this sense, the addictive behavior was linked to the user's intention, experience, or
gender (Cuomo et al., 2008; Royal Society for Public Health, 2017). Besides, Jenaro et
al. (2007) described that the problematic and nonproblematic use of these networks
depends on a series of factors such as age, gender, demographics, parenting control or
application use (Acier and Kern, 2011; Jenaro et al., 2007). In this sense, the interaction,
learning, and mapping the use of SNS could play an essential role in this addiction (Jeong
et al., 2019; Manzano-Agugliaro et al., 2016).

One the most outstanding results of this addiction, especially Facebook, is the social
isolation syndrome, which is characterized by the impossibility of social interaction with
other people and constant connection to these technologies (Moral Jiménez and
Fernandez Dominguez, 2019). In this syndrome also interfere other health problems such
as loneliness, depression or substances use (Frost and Rickwood, 2017; Molavi et al.,



2018; Moral Jiménez and Fernandez Dominguez, 2019; Shoenberger and Tandoc, 2014).
These caused illness, and risky behaviors might determine the quality of life in adulthood
(World Health Organization, 2018). Even though young people are often thought of as a
healthy group, many young adults suffer from disease or die prematurely due to risky.
These hazardous behaviors during teenagehood, which are, in many cases, preventable or
treatable and sometimes, results in chronic ill-health and disability (World Health
Organization, 2018). The excessive use of SNS has been suggested to be a representation
of addictive behavior, resulting in mental health disorders (Brailovskaia and Margraf,
2018).

Previous studies suggested that personal characters play an essential role in addictive
behavior (Alzougool, 2018; Chan, 2014; Griffiths, 2005; Lian et al., 2016). Moreover,
previous research focused on Facebook addiction (Btachnio et al., 2016) discovered that
normal users diverge significantly in self-esteem and personal satisfaction from
dependent and intensive users. Facebook addiction was associated with lower levels of

self-esteem and negative life satisfaction (Alzougool, 2018).

Additionally, numerous studies have established a linked between compulsive behaviors,
standing out the obsession with gaming and SNS (Canan et al., 2017). Such addictions
have been linked more to men (Canan et al., 2017), and variations in the ratio of second-
to-fourth digit length (2D:4D ratio) (Cicek et al., 2017; Cuomo et al., 2008). The second
to fourth digit ratio (2D:4D) describes the relative length of the index finger (2D) to the
ring finger (4D). This ratio is a biological marker based on prenatal testosterone levels
and is determined mainly during the fetal period and becomes stable across the lifespan
beginning at two years (Canan et al., 2017). Prenatal androgen exposure and
responsiveness have been cited as predictors of 2D:4D ratios (Cohen-Bendahan et al.,
2005; Muller et al., 2011). On average males have lower ratios compared to females. This
digit ratio is commonly used as a marker of the balance between prenatal testosterone and
estrogen. The ratio of the second and fourth fingers (2D:4D ratio) is defined as “a sexually
dimorphic trait, with men tending to have lower values than women” (Uban et al., 2017).
Other authors consider that the differences between the sexes are due only to the fact that
the hands of men are larger than those of women (Leslie, 2019). Accordingly, typical
masculine traits, such as hostility, reproductive success, sociosexuality, dominance, and

competitiveness, have been inversely associated correlated with 2D:4D ratios (Barut et



al., 2008; Cicek et al., 2017; Jeevanandam, 2016). Notwithstanding the above, there is
not a study focused on both a male and female sample capable of proving a substantial
association between 2D:4D ratio and social networks addiction.

2. Background

The addictive and compulsive behavior concerning the use of the social networks and
mobile among adolescents had higher rates in Northern and Southern European regions,
varying from 7.9% in Iceland to 22.8% in Spain (Lopez-Fernandez et al., 2017; Tsitsika
et al., 2014). The country with higher rates of addictive behavior regarding SNS has been
the United Kingdom, followed by Spain (Lopez-Fernandez et al., 2017).

In the Spanish context, most studies have focused on adolescents pointing out that 21.3%
were in risk of developing an addiction (Malo-Cerrato et al., 2018). Moreover, previous
studies established differences of gender regarding the compulsive use of social addiction
and addiction to these media (Espinar Ruiz and Gonzalez Rio, 2009; Malo-Cerrato et al.,
2018; Peris et al., 2018). These studies proved that female adolescents are more active
users than men are. However, the results of addiction to these networks showed difference
depending on the sample and region (Peris et al., 2018; Sarabia and Estévez, 2016).
Different studies have shown that frequent the problematic use of these networks was
higher in females during adolescence (Martinez-Ferrer et al., 2018; Sarabia and Estévez,
2016). The reason for using SNS may play an important role, being more important the
game plays or chats for male and feedback for females (Andrie et al., 2019; Carbonell et
al., 2018; Machimbarrena et al., 2018).

Nevertheless, little studies have focused on young adults, whose age ranges from 18 to
25 (de-Sola et al., 2017; Hokby et al., 2016). In this sense, these studies analyzed the
problematics use of internet or mobile phone, but the social network addiction was not
included and factors that influence them (de-Sola et al., 2017; Hokby et al., 2016). Finally,
the last report about addiction showed that problematic, and addiction to SNS was
segmented for adolescents, is not available the rate for young adults (18-24 years)
(Observatorio Espafiol de las Drogas y las Adicciones Delegacion del Gobierno para el

Plan Nacional sobre drogas, 2018).



With all being said, this study focused on determining the current incidence of social
networks addiction in young college students, relating this addiction to social networks
to loneliness, prenatal testosterone (2D:4D ratio), self-esteem and personal satisfaction.

3. Materials and methods

3.1. Study structure

This cross-sectional study focused on female and male college students aged 17 to 25
years. The sample was recruited to participate in an in-person survey about "The
imperceptible influence of social networks on eating disorders, social isolation, and
addiction" during the second semester in 2018 at the University of Cordoba. The sample
was recruited at different Faculties in the classroom.

The initial obtained sample was 342 people from biological, education, engineering, and
nursing undergraduate. The inclusion criteria were to be a college student and have an
account in a social network. The exclusion criteria used were the previous diagnosis of
addiction to the internet, gaming or social networks, substances abuse, diagnosis of
depression or isolation and diagnosis of low levels of self-esteem or life satisfaction.

3.2. Measure
3.2.1. Scales for addition to SNS, self-description, and loneliness.

Initially, participants indicated the number of accounts on each social network that they
used and amount of times they enter their respective accounts daily on a 5-point scale:
hardly ever (1), sometimes, usually, all most all the time and always (5). Based on
previous studies regarding addiction and effects on health that SNS have (Frost and
Rickwood, 2017; Huang and Su, 2018; Royal Society for Public Health, 2017), the
leading social networks included in the survey were: Instagram, Twitter, Facebook,

Snapchat, Tumblr and YouTube.

It was also evaluated by the participants the amount of time expend in those social
networks, hours per day in each social networks, and importance of some affirmations
such as “The socials Networks are a basic tool to keep in touch with people” rated on a 1

(strongly disagree) to 5 (strongly agree) scale. These questions were included because of



two reasons: determining the spread of the information across the different networks and

the type of information was predominant in each network.

The social network addition was evaluated by a validated survey called the Social
Network Addiction Questionnaire (SNA) (Mayaute and Blas, 2014), based on the DSM-
IV-TR (Pichot etal., 2001). This survey is formed by 24 items applying the 5-point rating
system (from 0 to 4) considering the frequency from "never” to "always." Moreover,
scores over 25 points obtained in this test are considered a definite diagnosis of addiction
to SNS.

The Rosenberg Self-esteem Scale (RSE) was used to determine the levels of self-esteem.
This scale is 10-item that measures global self-worth by measuring both positive and
negative feelings about the self, ranging from 1 (strongly disagree ) to 4 (strongly agree)
(Robins et al., 2001; Rosenberg, 1965). For personal satisfaction, the body image
satisfaction questionnaire was used to address the satisfaction that volunteers had. The
questionnaire consisted of 26 five-point rating scales; each question subject rated his/her
body, with the response alternatives ranging from dissatisfied (1) to satisfied (5).
Moreover, it was included the survey ESTE Il, with 34 items adapted for adults (Jiménez

et al., 2010), in order to establish the social loneliness that the young suffer and the SNS.
3.2.2. Biological measures

In this section, the biological measure focused on testosterone levels during the gestation
was the 2D:4D ratio quantified by the difference of the dimension of the flanges, with
lower ratio relating with higher levels of testosterone (Jeevanandam, 2016; Wang et al.,
2018). The difference between the phalanges was based on taking photos of both hands

and after measure the difference 2D:4D ratio ((Jeevanandam, 2016).
3.3. Instruments

A free image analysis program called GeoGebra (https://www.geogebra.org) was used to

determine the difference in the ratio of the sample. The data obtained from this program
and surveys were saved in an excel sheet and were afterward export to SPSS VR. 22 for

the statistical analysis.

3.4. Procedure


https://www.geogebra.org/

Research Ethics Committee of Public Health System in Cordoba gave their approval to
this project in March on 2018 and May on 2019. The recruitment of the data was carried
out on the college campus during the second trimester (March and April) in 2018 and
2019. Following their consent, participants read a participant information declaration,
consent form, and questionnaires. After providing informed consent, participants
completed the initial survey, followed by the self-esteem and body image satisfaction
survey, SNS surveys, and finally, the hand measures.

3.5. Data collection

After approval from the Ethics Committee, the data collection was carried in person,
taking place in different classrooms across the University. This collection started after
receiving permission from professors and students. Students were told about the study,
voluntarily in the participation and the anonymity of their responses. One researcher and
teacher were remaining in the classroom during the survey administration and filling out.
The average time to respond to the survey and take the images was 25 minutes.

The surveys were stored in a classification room, only having access to these documents
the researches. The data was manually storage in an excel sheet and later saved in the

university cloud. Moreover, the data was exported to SPSS for the statistical analysis.

Personal and geographic data was stored separately from the surveys.

3.6. Sample description

From the initial sample, 86.3% of the participants completed the survey. Meanwhile,
13.7% were excluded from the study because of missing data (3%, 10 out of 342),
unwillingness to participate (7.3%) or age higher than 25 years old (3.4%).

Furthermore, 5.8% of the participants (17 out of 295 participants) were eliminated from
the final sample after applying the exclusion criteria. From the participants excluded,
64.7% were males, and 35.3% were females. In the exclusion, 17.6% indicated problem
or addiction to internet, 17.6% addictive or compulsive behavior related to gaming or
SNS, 35.2% substance abuse, and 29.4% diagnosis of depression or social isolation. Out
of the participants eliminated because of internet addiction, 100% were males, gaming
and SNS addiction 66.7% were males and 33.3% females, drug abuse 100% were males
and, depression or isolation 66.7% were females.

After applying the exclusion criteria, the final sample was of 278 college students (172

women and 106 men). The initial analysis showed that 15.5% were biology



undergraduate, 25.2% were nursing, 32% teaching, and 27.3% were engineering
undergraduate. The ethnic background was 91.4% Western European and 8.6% Latin
American. The initial studies showed no significant difference among each group
according to the degree or ethnic background. The median age of the students was 19 for
males (Mean=19.4, SD=0.16) and 20 for females (Mean=20.7, SD=0.14).
3.7. Data Analysis
For the sample of 278 cases, the descriptive analysis of the quantitative and qualitative
data was carried out. It was also studied the chi-square for the qualitative variables such
as gender, the number of accounts, duration of the connections, times connect per day,
and importance of the social networks. The t-student test was used for the quantitative
variables such as the score in the self-esteem, body image satisfaction, social networks
addiction, and loneliness questionnaire. Also, the correlation tests were carried for all the
variables studied.

4. Results
The descriptive analysis of the survey of the social network showed that 33.8 % of the
sample had a score over twenty-five points, meaning a definite diagnosis of addiction.
Although this frequency represented a third part of the sample, the study of the
frequencies according to gender showed difference among females (16.9%) and males
(61.3%). Based on these results, the chi-square was carried out to determine the
significant difference among females and males in the definite diagnosis of the addiction.
The data showed that gender could play an essential role in having a definite diagnosis of
SNS addiction (chi-square= 12.77, p-value=0.002).
Further analysis of the difference regarding gender and the values was obtained from the
surveys. Firstly, the first the gender regarding loneliness was studied, showing that 45.3%
of males and 36.4% of the females suffered medium-high levels of loneliness (44.8% of
the sample). However, the chi-square test proved no significant difference in loneliness
between the female and male sample (p-value=0.2). Moreover, medium and high levels
of self-esteem and personal satisfaction were higher in men (62.8% self-esteem and
68.5% body satisfaction) than in women (43.7% self-esteem and 45.3%body
satisfaction). These data showed a fundamental difference among groups, which was also
supported by the results from the chi-square (p-values>0.01).
The difference between the social networks and gender caused the separation of the
sample in college female and male samples. In this sense, the analysis of the number of

accounts that the college students had shown that 86.7% of the women had more than



three accounts, meanwhile a 75,5% of men had more than three accounts in the different
social networks. The social networks most used were Instagram (97.2% men and 93.7%
women), Facebook (51.8% men and 78.5% women) and Twitter (48.1% men and 36%
women). Furthermore, the relationship between the type of social network using and
definite diagnosis of social networks addiction in each group was studied (Figure 1). From
the sample, the positive diagnosis, 94 participants out of 278, was 65 males and 29
females. The chi-square test showed no significant valued for having a social network,
and this addition for the females. Meanwhile, the test proved the significance value for
having an account on Instagram and a definite diagnosis for males (Chi-square= 4.98, p-
value<0.05).

Moreover, it was also analyzed the duration and frequency of connection to social
networks. Though the duration of the connections showed no significant relation to the
diagnosis (p-value>0.05), the frequency of connections to these networks showed
significant value for both males (p-value<0.05), and females (p-value<0.001).

The importance given by female and male users was studied as a possible factor related
to SNS addiction. The data from the chi-square test proved the difference in both groups,
female (p-value<0.001) and male (p-value<0.001), concerning the importance, is given

and definite diagnosis.
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Figure 1. Frequency of positive diagnosis according to each social network



Frequency of addiction to social networks

The loneliness that the young college students suffered was studied as a factor related to
the positive diagnosis. For both samples, females (chi-square=11.79, p-value=0.001) and
males (chi-square=10.24, p-value=0.002), the loneliness showed to be related with
positive diagnosis of social networks addiction and age. In this sense, younger people
suffered higher levels of loneliness and addictive behavior (Figure 2). Moreover, the
frequency of positive addiction and levels of loneliness related to gender and age was
studied (Figure 2).
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Figure 2. Frequency of addiction to social networks and levels of loneliness

The t-student was used for the score of the self-esteem, body image satisfaction test, and
testosterone levels (2D:4 ratio difference) to study the relationship with the SNS
addiction. The self-esteem and body image satisfaction showed no significant relationship
with a definite diagnosis of SNS addiction (p-value>0.05). The ratio 2D:4D ratio, which
showed no difference among female and male (p-value>0.05), proved to be related to
SNS addiction for both (p-value<0.05).

Because of these results, associations between the SNS addiction with the other variables
in both samples have been carried out in order to look for dependencies among the
variables (Table 1). This table showed how for females and males, the addiction to social
networks is associated with different variables such as loneliness, self-esteem, the

duration of the connection, the frequency of connections and importance are given.

Range of
age
M under 18
M 18-19 years
[0 20-21 years
W 22-23 years
[24-25 years



Table 1. Correlations between the score of SNS addiction and studied variables in
women's and men's sample
Female Male

Correlation P-value Correlation P-value

SNS frequency of use 0.27 <0.001 0.43 <0.001
SNS connection duration 0.31 <0.001 0.38 <0.001
SNS importance 0.65 <0.001 0.61 <0.001
2D:4D -0.64 <0.001
Self-esteem -0.23 <0.01

Body image satisfaction -0.18 <0.05 0.21 <0.05
Loneliness 0.301 <0.001 0.34 <0.001

The data showed that the addiction to social networks in females was dependent on social
and personal variables and had no relevance with hormonal testosterone levels.
Meanwhile, for males, testosterone levels were associated with a higher score for
addiction, the importance given by them, and the duration of the connection. Thus, the
correlation was studied in order to establish a link between the different variables and a
definite diagnosis of SNS addiction for the women's and men's sample (Table 2).
Table 2: Correlation between the diagnosis of SNS and the variables
Female Male

Correlation P-value Correlation P-value

SNS frequency of use 0.27 <0.001 0.42 <0.001
SNS connection duration 0.42 <0.001
SNS importance 0.41 <0.001 0.61 <0.001
2D:4D -0.619 <0.001
Self-esteem -0.22 <0.01

Loneliness 0.244 <0.01 0.333 <0.001

For females, the frequency of use, the duration, and importance of SNS were positively
related to a diagnosis of addiction. Meanwhile, the level of self-esteem was negatively
related to the diagnosis.

For males, the possibility of SNS addiction was linked to frequency of use the social

networks, the duration of the connections, the importance given to social networks and



loneliness. Meanwhile, the testosterone levels (2D:4D ratio) was negatively related with
a definite diagnosis of SNS, meaning that more exposure to testosterone, which implies
lower 2D:4D ratio, was linked to the diagnosis of SNS.
Furthermore, the age of the participants was also analyzed in order to determine its
relationship with this addiction. The analysis for both groups using t-student showed a
significant relationship between being younger and having more score in addiction test
(p<0.001). In this sense, the correlation showed negative relation in both female
(Correlation= -0.369, p-value p<0.001) and male groups (Correlation= -0.25, p-value
p<0.001).
The Anova model test was used to determine whether the variables related to social
networks addiction were dependent on the diagnosis (Table 3). The results from the
ANOVA test proved differences according to gender. For females, the definite diagnosis
of this addiction was dependent on the frequency of the social accounts used, and the
importance is given to this media and the level of loneliness that they suffered.
Meanwhile, for the males, the definite diagnosis was dependent of the frequency of the
social accounts used, the duration of these connections, the importance given to this
media, the exposure to testosterone (2D:4D ratio), the level of loneliness that they
suffered and the age they had. Moreover, the ANOVA test was used for having Instagram
for men showing significant value (F=5.03, p-value<0.05).
Table 3. Anova model
Women Men
F p-value F  p-value
SNS frequency of use 13.19 <0.001 22.27 <0.001

SNS connection duration 21.9 <0.001
SNS importance 3294 <0.001 61.28 <0.001
2D:4D ratio 64.48 <0.001
Loneliness 10.76 <0.01 13.01 <0.001
Age 16.73 <0.001

Finally, the level of loneliness that young people suffered was analyzed in order to
established possible links with the other variables (Figure 3). Firstly, the results from
frequency showed that higher frequency of connection and higher levels of self-esteem

in females. Meanwhile, for men, the frequencies showed higher rates of connections,



duration of these connections, the importance given to the social networks, and higher

levels of body image satisfaction.
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Figure 3. Relationship between the frequency of each variable and medium and high

levels of loneliness

Furthermore, the correlation test was carried out to determine the link between higher
levels of loneliness and the variables included in the study. The test was significant for
only one variable for the men’s sample and two for the women’s sample (Figure 2). For
males, the positive relationship with having higher levels of loneliness, apart from the
addiction test, was with a higher frequency of connections to the social networks
(p<0.01).

Meanwhile, for the females, the higher score to the importance given to the social
networks and lower levels of body image satisfaction was linked with higher levels of

loneliness (p<0.01).



5. Discussion

The results concerning the incidence of social networks addiction test showed higher
frequency than initially expected, especially for men. This outcome is partially contrary
to the Spanish Ministry (2017), that found an incidence of social networks addiction lower
(18%) in the range of age from 18 to 24 years old. However, the findings regarding young
college women corroborated the conclusions from previous works, showing a relation
between addiction and mood modification (Buran Kése and Dogan, 2019). Nevertheless,
these results contracted with previous studies focused on teenagers pointing out that

Spanish females were more addicted than men (Gomez et al., 2017).

Prior studies have noted the importance of self-esteem, body perception, or testosterone
levels as factors related to addiction to social networks (Alzougool, 2018; Griffiths and
Dhuffar, 2014). In this sense, numerous studies found that emotional changes and mood
was linked to addiction to internet and mobile (Bergman et al., 2018; Peng et al., 2019).
Self-determination and behavioral routings also play an important in addition to social
networks, being regulated by the emotional intelligence and individuals tendencies (Chou
and Chou, 2019; Seo and Ray, 2019). Other factors highlighted as contributing to
compulsive use of the social media were the self-expression and social connectedness
(Abbasi and Drouin, 2019).

Besides, the current study found that gender also might play a significant role in this
addiction. This study has suggested that masculine gender had a higher association with
social networks addiction. In this sense, as previous research established, gender
differences might play a role in social networks addition and other addiction, such as
mobile addiction (Chung, 2011). These studies matched the results from this research in
which the SNS addition in the men was a combination of the social factors (i.e., SNS
importance) and biological measures (2D:4D). Meanwhile, this addiction in women was
related with a combination of socio-psychological factors (i.e., self-esteem or loneliness)
proving that different factors cause the addiction (Btachnio et al., 2016; Moretta and
Buodo, 2018). Nevertheless, this study partially contradicts the previous studies because
of the link between definite diagnosis of SNS addiction, not only related to 2D:4D and
the SNS themselves, but the social loneliness in men (Btachnio et al., 2016; Moretta and

Buodo, 2018). Thus, the results from this study seemed to match the findings of Su et al.



(2019), concluding that addiction is a combination of factors such as social norms or

health factors more than gender itself (Su et al., 2019).

The results proved how in the case of women the testosterone levels (2D:4D ratio) did
not play an essential role in the social networking addiction, but it could be related to
other phycological problems such as low self-esteem (Quinton et al., 2011; Voracek et
al., 2010). The research established that addictive behavior might be related to depression,
suicidal ideation, and mobile use (Jasso-Medrano and LOpez-Rosales, 2018). The
findings from this research about loneliness linked with addiction to social networking

matched for both males and females.

On the other hand, a recent study has highlighted how the difference between sexes
regarding 2D:4D ratio could be considered minor, and the considerations that advocates
and skeptics had about its scientifically validated (Leslie, 2019). Nonetheless, in the
present study, all the participants were women, and no significant differences in the size
of the hands were observed. On the other hand, in adults, the relationship between 2D:4D
and levels of sex hormones are not significant (Manning et al., 2014). Nonetheless, it has
been proved a higher significant link concerning the diagnosis of social networking

addiction and loneliness for men.

The results testosterone levels in males matched with previous research focused on men,
establishing a relationship with the addiction and testosterone (Canan et al., 2017).
Nevertheless, the studies focused on hormonal relation with addiction did not include
other cultural and physiological factors (Canan et al., 2017; Cuomo et al., 2008).
Moreover, other studies have established how the ratio of males may be linked to the
consumer of drugs and other addiction (Frost and Rickwood, 2017; Verduyn et al., 2017).
Meanwhile, other studies have linked the dependency between SNS addiction and other
behavior addiction, but without including the ratio. For all that, the men's addiction could
be described as a combination of social factors and testosterone levels during the
gestation. These results agree with previous with states related the 2D:4D to pathological
health issues such as addiction to substances and SNS, though, the addiction to SNS has

not been studied until recently (Alzougool, 2018; Cicek et al., 2017; Jeevanandam, 2016).

Consistent with the literature, this research found that participants who reported using

more frequently and more time the social networks also had a definite diagnosis of



addiction (Saikia et al., 2019). In the case of men, the addiction was also linked to having
an account on Instagram, similar with a previous study that highlighted the popularity an
addiction to this network site (Huang and Su, 2018). Jasso-Medrano and L6pez-Rosales
(2018) proposed that social networks addiction might be linked with mobile addiction,
which could be a result of negatives thoughts (Jasso-Medrano and Lopez-Rosales, 2018).
This result match with others that pointed out how the addiction to mobile phone is
growing at a dangerous rate being estimated from 10-46% in college students and how
the negatives emotions and the incapability of face them are related with the addiction to
mobile phone and for that to SNS, being more addicted to them in stressful situations
(Lian et al., 2016; Saikia et al., 2019).

The results from previous research matches with the general strain theory that states the
fact that several types of tension or stress that one person suffered would provoke negative
background leading to problematic behaviors (Anderson and Gerbing, 1988). Finally, it
could be concluded that the SNS addiction is related with the mobile and a complex of
emotions and stressful situations that the individual is currently facing such as low self-
esteem or loneliness (Anderson et al., 2017; Chung, 2011; Lian et al., 2016).
Nevertheless, there were contractions about whether the depression and negative
emotions were the cause or an effect of this addiction (Btachnio et al., 2015; Jasso-
Medrano and Lépez-Rosales, 2018), but the one thing proposed was the creation of a
circle of dependency. In this circle, the addictive individual would be exposed to SNS
addiction and phycological issues such as loneliness or depression (Orsal et al., 2013).
All these previous researches matched with the results shown, though, it has been
established differences about negatives thoughts depending on the gender of the college

student.

Nonetheless, the effectiveness of using SNS as a tool to teach and decrease the effects of
risky behaviors has also been proven and many authors indicate the possible benefit of
using SNS as a supportive community to overcome difficult situations (Dhir et al., 2017;
Khatmi et al., 2018; Parra Sierra et al., 2016).

Nonetheless, the results of this research represented in Table 1 and Figures 2 and 4, were
opposite with Moretta in which the compulsive use of SNS on the mobile phone is higher
male comparing with females (8.13 males, 8.05 females) (Moretta and Buodo, 2018).

Nonetheless, the mean of connections and use of SNS was higher in female similar in



other study focused on the mobile phone addiction resulting in higher levels of addiction

in women than in men (Lian et al., 2016).

Furthermore, as previously described the main SNS currently used by the college students
from the sample was Instagram stead of Facebook, that was described as the most popular
and in use SNS but that in this result represent the second social network. These results
correspond with other researches that have outlined that Instagram might become the
most popular social network provoking the phycological side effects and being more
addictive than Facebook (Cohen et al., 2017).

6. Conclusions

The present study was designed to determine the effect of loneliness, self-esteem, body
satisfaction, and testosterone levels in the addiction to social networks. In this sense, this
paper has argued that the prevalence of this addiction might be increasing. Moreover,
how this addiction could be linked with gender differences, being more critical the
sociopsychological factor in females and a combination of biological and social factors
in the men.

Though the debate on whether the overuse of SNS should be defined as a disorder related
to addiction and its psychopathological importance continues. This study has linked the
social loneliness in men and the SNS addiction, that was previously described only in
women. Moreover, the results have shown how Instagram has increased as the
predominant social network for communication for college students.

These findings contribute in several ways to our understanding of this addiction. A
contribution would be a basis for gender and sociobiological model related to this
addiction. Also, the study contributes to our understanding of the implication of prenatal
testosterone levels as a factor related to SNS addiction in men. Furthermore, the
perpetuation of studies focused on investigating the use of social media, and its addiction
might be highly relevant, having under consideration its growing popularity, in order to

prevent unhealthy outcomes of its use.

In light of the present findings, it is needed to be considered the possible limitations of
the study. Firstly, the participants of this study were university students, delimiting the
results to the one group and being eliminated the possibility of the generalized the results
to other groups of women and men. Secondly, the sample of men was lower the initial

expected, being higher the sample related to females than males, which can be the reason



for the lower prevalence of SNS addiction comparing them with other authors. Despite
these limitations, the current study contributes to relevant data to scientific knowledge
regarding social networking addiction. The findings regarding the 2D:4D ratio should be
studied in the case of women with phycological distress since the ratio is not directly

linked with SNS addiction, but it was related with loneliness and body dissatisfaction.

Finally, future researches should continue studying differentiation in levels of social
networking addiction and 2D:4D, including body concerns, self-esteem, loneliness, and
eating disorders. Given the findings regarding differences SNS currently using related to
the age of the sample, it could be interesting to study the social networking addiction and
social factors within specific gender/age groups. Additionally, the samples of the males
and females should be more similar, trying to obtain the same amount of population in
both samples. Additionally, a longitudinal study would be recommended in order to
determine the path of the association between SNS use and future repercussions in health
during adulthood, such as substances used.
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