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El trabajo, objeto de esta tesis es original, fruto de un proceso de maduración largo y extenso, en relación
a tres estudios relacionados entre ellos:
1º) Estudio de la influencia de las redes sociales y autopercepción de los jóvenes y su influencia sobre la
salud
2º) Estudio de la influencia de las nuevas tecnologías de la información en el desarrollo integral de los
jóvenes y en su formación tanto a nivel personal como profesional
3º) Desarrollo de herramientas informáticas enfocadas a la formación y ayuda integral de los jóvenes y a
los profesionales sanitarios y validación de las mismas por parte de los usuarios.
Los objetivos iniciales propuestos por la doctoranda fueron:
Objetivos generales: 1. Estudiar el efecto negativo del uso de las redes sociales en los jóvenes centrado en
la alimentación, la autoestima, la salud mental y las adicciones. 2. Desarrollar una plataforma que contenga
TICs y RRSSs , así como estudiar el efecto positivo de las TICs y redes sociales en la educación para la
salud desde la perspectiva de promoción de conductas saludables y prevención de factores de riesgo.
Objetivos específicos 1. Estudiar la influencia de las redes sociales en la imagen corporal, la autoestima,
los trastornos de la conducta alimentaria, la adicción a estas redes y el aislamiento social y depresión
relacionado estos factores con marcadores genéticos como la feniltiocarbamida y la diferencia entre las
falanges dos y cuatro 2. Estudiar el uso de las redes sociales como factor de riesgo en el aumento de las
conductas alimentarias. 3. Crear una plataforma multimedia que incluya las redes sociales y TICs para la
educación sanitaria de los jóvenes. 4. Comprobar la eficacia del uso de la plataforma creada como
intervención en salud
El análisis del entorno social natural y del propio desarrollo psicobiológico que condicionan el proceso
salud-enfermedad y la forma de vivir de los jóvenes que tienen una influencia relevante en la protección y
promoción su salud o genera enfermedad. La salud y la juventud son valores positivos para la vida, pero
evocan también ciertos problemas, como los relacionados con los accidentes de tráfico, el sida y la
sexualidad, el consumo de drogas o la alimentación. Diversos estudios muestran una alimentación

desequilibradas y poco balanceadas entre los jóvenes, lo que se demuestra con el aumento de la obesidad,
así como los trastornos de la conducta alimentaria. También, estos estudios muestran como la imagen
corporal de las mujeres jóvenes está aumentada ya que se definen ellas mismas más «gordas» de lo que
realmente están, mientras que a los hombres les sucede lo contrario. Este hecho está relacionado por la
imposición de estándares de belleza más delgados y difíciles de alcanzar que son proyectados desde la
publicidad. Mientras que en los hombres se perciben fuertes en vez de gordos, además tiene una mejor
autopercepción y una mejor autoestima. En concordancia con lo anterior, la frecuencia de realización de
algún tipo de dieta es mayor en las chicas que en los chicos. Las Tecnologías de la Información y la
Comunicación (TICs) y las redes sociales tales como Facebook, Twitter o Instagram (RRSS) las cuales se
usan durante una considerable cantidad de tiempo y que son accesibles desde cualquier dispositivo como
el móvil, son un importante factor que condicionan el estado de salud-enfermedad de los jóvenes destacando
la alimentación, sexualidad y los trastornos mentales. Estudios previos han demostrado como estas redes
además de poder ser utilizadas para propósitos educativos, también debido a la gran influencia que tienen
se han relacionado con la adicción a las mismas, la baja autoestima y trastornos alimentarios ya que estos
medios presentan estereotipos de delgadez que influyen en la percepción, especialmente de las mujeres .
Hipótesis: H1 Existencia de relación entre la frecuencia de uso de las redes sociales con un mayor riesgo
de trastorno de la conducta alimentaria, peor autoestima, peor satisfacción corporal, aislamiento social,
mayor grado de adicción a las redes sociales y una menor distancia interfalángica entre la 2D:4D. H2 El
uso de las TICs unido a las RRSSs mejora la implementación de la intervención en salud propuesta.
En la introducción, la doctoranda demuestra un profundo conocimiento en torno al tema, lo que ha quedado
demostrado en un artículo de investigación bibliométrico publicado en la revista International Journal of
Environmental Research and Public Health,( JCR Q1) en 2019. Los objetivos de la investigación están
correctamente formulados.
La metodología que emplea es oportuna y coherente con los objetivos formulados y responden a las
hipótesis de partida. Además, cumple los requisitos ético-legales exigibles (consentimiento informado,
confidencialidad, normas de buena práctica, protección de datos).
Los resultados están expuestos de una manera clara, detallada y meticulosa.
En la discusión, la doctoranda hace una interpretación juiciosa y objetiva de los resultados y de su
aplicabilidad práctica, comparándolos con los de otros trabajos previos y describiendo las limitaciones y
fortalezas del estudio.
Las conclusiones son acordes con los objetivos formulados. La bibliografía está actualizada y es
suficientemente amplia.
Los resultados derivados del estudio han sido presentados en eventos científicos de elevado nivel y
publicado en la base de datos WOS y publicados en revistas de elevado índice de impacto según la base de
datos JCR y SCOPUS. Tres de los trabajos publicados en revistas de alto índice de impacto se ha realizado
bajo la supervisión de la directora del instituto USHER INSTITUTE de la Universidad de Edimburgo,

Reino Unido, Claudia Pagliari en la estancia internacional de seis meses realizado por la doctoranda y
financiado por la beca de movilidad de la UNIVERSIDAD DE CORDOBA 2019.
Así mismo, estos estudios se han financiado con diversos Proyectos de Investigación y
divulgación y han quedado registrados en el Registro de la Propiedad Intelectual de España.

Por todo lo expuesto, la presente tesis cumple todos los requisitos formales de calidad y
originalidad, mantiene el rigor científico y académico exigible.
Por todo ello, se autoriza la presentación de la tesis doctoral.
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Chapter 0. Summary

O.1.

Summary

From the beginning of the fifties, the creation and development of technological and digital tools
provoked the change of how the information was transferred. This period has been better called
as the digital era. In this era, the interchange of data is well spread, with free and easy access
being acquired via any electronic device. These devices, also called information and
communication technologies (ICTs), include the digital and analogue substructure, gears, and
widgets allowing people and organisms to normally and consistently interchange data.
The growth in this era and the relevance of ICTs have achieved the maximum potential due to
the dissemination of the Internet among the public. The internet, though was invented in the
sixties, was not distributed among the population until the nineties. It is from this point in time,
that the technological or digital devices started to take more relevance in the communicative and
interactional systems. One example it is the creation of social media, which were created to
connect people, but now are used for selling, buying, promoting ideas or receiving feedback.
Social media are web or mobile based application and platforms created to facilitate the
communication with other users via generating and sharing content, such as text, images or
videos. These connections are mainly based on the phone, by which the users post, share and
comment these sites. Moreover, in terms of communication system, social media and internet are
parallels since both based on easy searching, public and free participation, dialogue, community,
and fast feedback systems. In this systems, young people are more active users, being both active
and passive creators and receivers of the information. This stage determines the development and
consolidation of skills for their independency, though they lack experience and they are highly
susceptible. In this sense, young people have more tendency to modify for better or for worse
their habits or lifestyle. Young people represent one of third of the world population, but there is
a lack of data since the statistics focused on children or adults.
Based on this, this international dissertation aimed to examine the framework of young people’s
health in digital era, female and male college students, determining the positive and negative
effect of the use of social media. A secondary objective is to develop interactive educational web
applications for young people’s health. Other, secondary objective is determined ethical
differences among countries in the digital era.
Throw this international dissertation the objectives proposed have been completed throw the
different chapters contained in this thesis. The first chapter, a bibliometric analysis was carried
out to determine the link between the social media and young people in the health field been.

From this chapter, it can be concluded the increasing number of publications about social media
and health. This analysis has showed more connexions between countries and authors in
researching in the health field.
The following chapters focused on analysing different factors connected to the health of young
people. The chapter IV based on determining the relationship between social media, thin-ideal,
body dissatisfaction and disordered eating attitudes among young female college students.
Meanwhile, the chapter V had for objective to analysis of the frequency of addiction to social
network sites, emotional distress and gender differences. From the following chapters, it can be
concluded the relationship between self-image, body concerns, body dissatisfaction, and
disordered eating which varies according to gender. The chapter IV of the thesis reflects the
dilemma or dichotomy in health public, which is presented by eating disorders such as anorexia,
and overweight. In this sense, the social media may be related to both aspect since the theory of
gratification also explains the relationship with food to fill other emotional distress.
Moreover, other aspect studied in this thesis included in both chapters were biological measures
that may indicate a tendency for addiction or behavioural problems. The biological measures
were linked to the disordered eating or additive behaviour, but it could be concluded that age
and genders may be more determinate.
Moreover, related to gender differences, male young students seem to be more addictive to social
networks sites. In this sense, the addictive behaviour to social networks sites was linked with
loneliness and youth of the user. Finally, researchers have asserted that primary detection and
treatment of body dissatisfaction, disordered eating attitudes, loneliness or addictive behaviours
may be easier than attempting to decrease eating disorders, addition to social media or depressive
state.
The chapters, VI to VIII, focused on creating and valuating different types of web platforms to
improve the education, the wellbeing and prevent health issue. In this sense, the different
educational platforms seem to be useful to young people to train, for the working place and
wellbeing. Moreover, apart from the web platforms created, the social media were integrated in
the same with several purposes, since previously stated the potential of social media for support,
education and creation of communities. In this sense the last publications seem to indicate the
positive role of the “influencers” and Instagram to promote a healthier beauty ideal. Nevertheless,
the perceiving that a behaviour or education is healthy not implies that physical changes are
really positive for the users. Based on this, this thesis concluded the necessity the control the such
information, communities and guidance from health care professionals.

The last chapter focused on the comparison of ethical codes and committees in the health field.
From this comparative analysis of the ethical committees and codes, the results showed
similarities and the relevance given to privacy and boundaries with the participants to safeguard
their privacy and vulnerability. Nevertheless, young people make public their profile in social
media, in which young people include their gender personal data and even their medical data.
As any research this international dissertation present a series of limitations. The limitations of
the Chapters IV and V are linked to the measure used in the methodology section, since some of
the test itself are not test for definitive diagnosis of illness or behavioural alterations. Since, the
studies from Chapter III, IV and V focused on college student therefore the findings cannot be
applied to other groups.
Among this thesis, the ethical approval has been one of limitations and current difficulties from
the ethical committee, especially because of the different structure or protocols and time to
achieve the ethical approval. This limitation also reduced the number of participants and the
inability of recruiting Scottish participants.
The futures studies focused on valuating the platform called 4YouthHealth and the recruitment
of Scottish college students to participate in the study of social media and disordered eating. And
finally, the remaining chapters that are not published, will be prepared for publication.

O.1.

Resumen

Desde principios de los años cincuenta, la creación y el desarrollo de herramientas tecnológicas
y digitales provocaron un cambio destacado en la forma en que se transfería la información.
Desde ese momento comienza la denominada era digital en la que el intercambio de datos está
bien difundido, con un acceso fácil y adquirido a través de cualquier dispositivo electrónico. Estos
dispositivos y sus aplicaciones, incluidas en la denominada tecnología de la información y la
comunicación (TIC), incluyen la subestructura digital y analógica, engranajes y widgets que
permiten a las personas y organismos intercambiar datos de manera normal y consistente.
El crecimiento y la relevancia de las TIC, que han alcanzado un elevado potencial, ha sido debido
a la difusión de Internet entre el público.
Internet, aunque fue inventado en los años sesenta para uso militar en Estados Unidos de
America, no se distribuyó para uso civil hasta la década de los noventa. Es a partir de este
momento cuando los dispositivos tecnológicos o digitales comenzaron a alcanzar mayor
relevancia en los sistemas de comunicación debido a su rápida interactividad. Con ello comienza
la creación y desarrollo de aplicaciones informáticas dedicadas a la interacción virtual de grupos
de trabajo que posteriormente se extienden al ámbito social apareciendo y extendiéndose
rápidamente las llamadas redes sociales.
Su expansión ha dado lugar a que en la actualidad se utilicen no solo para comunicarse sino
también para vender, comprar, promover ideas o recibir comentarios. Las redes sociales son
aplicaciones y plataformas basadas en web o móviles creadas para facilitar la comunicación con
otros usuarios mediante la generación y el intercambio de contenido, como texto, imágenes o
videos. Estas conexiones se basan principalmente en el teléfono, mediante el cual los usuarios
publican, comparten y comentan estos sitios. Además, en términos de sistema de comunicación,
las redes sociales e Internet son paralelos, ya que ambos se basan en búsquedas fáciles,
participación pública y gratuita, diálogo, comunidad y sistemas de retroalimentación rápida.
En estos sistemas, se ha comprobado que los jóvenes son los usuarios más prolíficos, ya que son
creadores y receptores activos y pasivos de la información. Esta etapa de la vida determina el
desarrollo y la consolidación de habilidades para la independencia, aunque carezcan de
experiencia y sean muy susceptibles. En este sentido, los jóvenes tienen más tendencia a modificar
en sentido positivo o negativo sus hábitos o estilo de vida.
Es importante destacar que los jóvenes representan una tercera parte de la población mundial,
aunque los datos no son excesivamente fiables, ya que las estadísticas se centran generalmente
en niños o adultos. Como consecuencia de todo lo expuesto y debido a la falta de datos es por lo

que actualmente existe un gran interés a nivel mundial por determinar la salud de los jóvenes y
los factores que contribuyen a ella.
Esta tesis se ha centra en el estudio de la salud de los jóvenes, presentando como objetivo
examinar el marco de la salud en la era digital. Para ello se ha elegido una población de
estudiantes universitarios femeninos y masculinos y se ha abordado el estudio del efecto positivo
y negativo del uso de las redes sociales, siendo este el objetivo fundamental.
Como objetivo secundario, se ha planteado el desarrollo de aplicaciones web interactivas de
carácter educativo centrada en la salud integral de los jóvenes. Otro objetivo secundario ha sido
determinar las diferencias éticas entre países en la era digital.
En esta memoria los objetivos propuestos se han integrado en los diferentes capítulos contenidos
en esta tesis. En el primer capítulo, se realizó un análisis bibliométrico para determinar el análisis
e investigación de los vínculos entre las redes sociales y los jóvenes en el campo de la salud en los
diferentes países y sus áreas de influencia y conexión. De este capítulo, se puede concluir el
número creciente de publicaciones sobre redes sociales y salud, motivada por la creciente
preocupación e interés en la salud de los jóvenes. Este análisis ha mostrado las principales y
numerosas conexiones entre países y autores en la investigación en el campo de la salud.
En los siguientes capítulos se abordó el análisis de los diferentes factores relacionados con la
salud de los jóvenes. El capítulo IV se centró en la determinación de la relación entre las redes
sociales, el ideal delgado, la insatisfacción corporal y las actitudes alimentarias desordenadas
entre las jóvenes estudiantes universitarias. Por otra parte, el objetivo del capítulo V ha sido
analizar la posible adicción al uso de las diferentes redes sociales, mediante la determinación de
la frecuencia de visitas y el tiempo invertido, y su posible relación con la angustia emocional y
las diferencias de género.
De los siguientes capítulos, se puede concluir la correlación que existe entre la autoimagen, las
preocupaciones corporales, la insatisfacción corporal y la alimentación desordenada que varía
según el género. El capítulo IV de la tesis refleja el dilema o dicotomía en salud pública, que se
manifiesta por trastornos alimentarios como la anorexia y el sobrepeso. En este sentido, las redes
sociales pueden estar relacionadas con ambos aspectos, ya que la teoría de la gratificación
también explica la relación con la comida para llenar otras angustias emocionales.
Además, otro aspecto estudiado en esta tesis incluida en ambos capítulos fueron medidas
biológicas que pueden indicar una tendencia a la adicción o problemas de comportamiento. Las
medidas biológicas estaban relacionadas con el comportamiento desordenado de la alimentación
o la adicción, pero podría concluirse que la edad y el género pueden ser más determinantes.

Otro aspecto adicional que se ha estudiado y ha quedado reflejado en ambos capítulos han sido
las

medidas biológicas que pueden indicar una tendencia a la adicción o problemas de

comportamiento. Las medidas biológicas están relacionadas con el comportamiento desordenado
de la alimentación o la adicción, pero podría concluirse que la edad y el género pueden ser más
determinantes.
En relación con las diferencias de género, los estudiantes varones jóvenes parecen ser más
adictivos a las redes sociales. En este sentido, el comportamiento adictivo a éstas está vinculado
con la soledad y la juventud del usuario. Finalmente, los investigadores han confirmado que la
detección primaria y el tratamiento de: la insatisfacción corporal, las actitudes alimentarias
desordenadas, la soledad o los comportamientos adictivos, pueden ser más fáciles de abordar
que intentar sanar el estado depresivo, corregir los trastornos alimentarios, o disminuir la
frecuencia del uso de las redes sociales.
Por otra parte, los capítulos VI a VIII se han centrado en crear y valorar diferentes tipos de
plataformas web para mejorar la educación, el bienestar y prevenir problemas de salud. En este
sentido, las diferentes plataformas educativas se manifiestan como herramientas útiles para que
los jóvenes se capaciten para diferentes trabajos o también para mejorar su bienestar integral.
En las diferentes plataformas web creadas se han integrado conexiones a las redes sociales debido
al potencial que estas manifiestan en .el apoyo entre usuarios, en la educación y en la creación
de comunidades. En este sentido, las últimas publicaciones muestran el papel positivo de los
"influencers" y también de plataformas como Instagram para promover un ideal de belleza más
saludable. Sin embargo, la percepción de que un comportamiento es saludable no implica que
los cambios físicos sean realmente positivos para los usuarios. En base a esto, en esta tesis se
destaca la necesidad de controlar a las comunidades creadas y a la información, así como
promover la orientación de los profesionales de la salud.
El último capítulo se ha centrado en la comparación de los diferentes comités y códigos éticos
en el campo de la salud de dos regiones diferentes de Europa, como son Andalucía y Escocia,
Reino Unido. A partir del análisis comparativo de los comités y códigos éticos, los resultados
mostraron similitudes respecto de la relevancia dada a la privacidad y a los límites con los
participantes para salvaguardar su privacidad y vulnerabilidad. Frente a esto, los mismos jóvenes
hacen público su perfil en las redes sociales, en las que incluyen sus datos personales de género
e incluso sus datos médicos.
Como cualquier investigación, está Tesis presenta una serie de limitaciones.
Las limitaciones de los Capítulos IV y V están vinculadas a la medida utilizada en la sección de
metodología, ya que algunas de las pruebas en sí no son pruebas para el diagnóstico de

confirmación de enfermedad o alteraciones del comportamiento. Por otra parte, como los
estudios de los capítulos III, IV y V se centraron en estudiantes universitarios, los hallazgos
pueden que no sean extensibles a otros grupos de población joven.
Con respecto a la aprobación por parte del Comité de Ética, ha representado una de las
limitaciones y dificultades actuales, especialmente debido a las diferentes estructuras o
protocolos de las dos regiones estudiadas y a tiempo para lograr su visto bueno. Esta limitación
también redujo el número de participantes y la posibilidad de reclutar participantes escoceses.
Como futuros trabajos de investigación se presentan las siguientes líneas: 1. valorar la plataforma
llamada 4YouthHealth, 2. el reclutamiento de estudiantes universitarios escoceses para participar
en el estudio de las redes sociales y la alimentación desordenada y 3. Comparar resultados
obtenidos en ambas regiones.
Por último, el resto de capítulos presentados están en fase de preparación o revisión para su
publicación.
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Chapter I. Introduction, hypothesis and objectives, and structure of the thesis
I.1. Introduction
I.2.

Digital era

From the beginning of the fifties, the creation and development of technological and digital tools
provoked the change of how the information was transferred (1). This period has been better
called as the digital era. In this period of time, the communication is based computational or
technological services or devices as the main instrument to exchange all information. Because of
these instruments, some of the information has been migrated from physical to the electronic
format or the cloud computing storage (2). Therefore, in this era, the interchange of data is well
spread, with free and easy access being acquired via any electronic device (3).
Nevertheless, the communication in this era did not achieve the maximum potential until the
dissemination of the Internet among the public. The internet, though was invented in the sixties,
was not distributed among the population until the nineties. It is from this point in time, that the
technological or digital devices started to take more relevance in the communicative and
interactional systems (4). The combination of both events has enabled that this era has provoked
the creation of multiples fields of research regarding the collection, processing and transferring
information. The digital revolution has had a profound impact new forms of cultural production.
In the past decade, there have been profound changes in the types of digital technologies that are
available for mass use (5).
Moreover, many new technologies have been created to facilitate or fulfil needs from the
population. Some of the most developed areas in this era have been industry or health systems
(6). Among these new technologies the smartphones, computers or tablets have become the
favourite tool to access or exchange the information. This preference is based on their ubiquitous,
easy-to-use and fast features (7). These instruments have become vital devices for the generations
born in the digital era, turning into an essential part of people’s lives (8,9).
I.3.

New communication and information technology

The information and communication technologies (ICTs) include the digital and analogue
substructure, gears, and widgets allowing people and organisms to normally and consistently
interchange data. The ICTs are tools or systems in different stages of creation or production from
research prototypes to mass production (10). These technologies have especially risen from the
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nineties, that match with the incorporation of the Internet and the settlement of the digital era
(11).
From this point on, the production of ICTs rigorously has grown to provide and fulfil the
necessity from the society. In high or low level all the areas in the society from industry to health
have incorporated the ICTs, changing how people work, communicate, live and process their
health (12–14). In this sense, one of the main points for the creating ICTs has been the
development of different structures to improve the accessibility and sharing information
(6,15,16). This rapid growth of technological innovations has been welcomed as an unprecedented
opportunity to address the increasing concerns, especially in the health field (17).
Nevertheless, numerous studies have stated that these ICTs may have more cons than pros for
using such technologies. Among these problems are the constant of connection of workers,
boredom during tasks, excessive use of the ICTs or the internet or lower levels of physical activity
(18,19). In this sense, it is necessary to have under consideration direct factors, which are the
technology itself and the population that use them. Melvin Kranzberg (1986) once stated that
while technology is neither good nor bad, it is also not neutral (1). This statement made refence
that technology is modified according to the cultural and social values, and the individual that
has created this technology. Therefore, technology is as impartial as the individuals who have
created it. Based on this, the impact that the technology has in any area, is partially determine by
the creators’ desire or intention. Secondly, the impact of the ICTs dependents on the user’s profile
and the reason after utilizing such technology. One example it is the creation of social media,
which were created to connect people, but now are used for selling, buying, promoting ideas or
receiving feedback (20,21).
I.4.

Social media

Social media are web or mobile based application and platforms created to facilitate the
communication with other users via generating and sharing content, such as text, images or
videos (22). These platforms are mainly characterized by this interactivity interactive, immediate,
and targeted towards users, in which those more active have followers or more friends. These
media include social networking, content producing, the distribution of services and websites
that are collectively constructed by users. These connections are mainly based on the phone, by
which the users post, share and comment these sites (23). Moreover, in terms of communication
system, social media and internet are parallels since both based on easy searching, public and free
participation, dialogue, community, and fast feedback systems (24).
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The social media started to get more importance from the 2000s after the creation of social
networks sites (SNSs) such as YouTube. Nevertheless, the change in the communication in such
media was from 2005, with the launch of Facebook (25–27). Ever since that moment, other SNSs
have been created, such as Twitter, Snapchat or Instagram, achieving more or less relevance (28).
Among the last SNSs available in the market, TikTok stands out as a social media to share videos
with short durance. This SNSs has captured the attention of young people, being used by half of
500 millions of users with an age between thirteen to eighteen years old (29).
Moreover, these sites have been transformed according to the users’ needs and tendencies. One
example is Facebook that included personal channels to discuss topics or expend content more
easily (30). With these changes inside these platforms, the users more active have adapted them
to created working profiles result in the so called “influencers”(31). Based on this, the SNSs not
only embrace communication, but also how health care, industry, or working place. The
preference of social media sites is not only based on the inexpensive or free to use, but the
gratification that they produce.
The uses and gratifications theory are based on that individual seek for fulfillment of the needs
by communicating with other users leading to immediate gratification. Previous studies showed
how this gratification wired the necessity of user to recurring accessing this media. This theory
has also explained the dissemination and exposition of message whether political or health
related. This theory has been widely applied in several fields, including the communication field
and therefore social media (2,32).
I.5.

Health of young people

Young adulthood, which is presented in the rage of age between 18 to 30 years, determines the
transition between adolescence and adulthood. This stage determines the development and
consolidation of skills for their independency, though they lack experience and they are highly
susceptible. In this sense, young people have more tendency to modify for better or for worse
their habits or lifestyle (33,34). One of the most common change especially during college is the
increase of sugar intake. Young people are among the largest consumers of fast food or unhealthy
food (35,36), with lowest intakes of fruit and vegetable (37,38). However, up to 90 percent of
European young people consider that they have a good health (39) (Figure 1)
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Figure 1. Representation of young people who consider having a good health according to
Eurostar(39)
Nevertheless, the data from the European Union regarding health problems in 2016 showed that
sixteen percent of young people is suffering from a long-standing disease (Figure 2). From this
data the lowest prevalence was presented in Romania, Bulgaria, Italy and Greece. All the previous
countries had less than five percent of long-term illness, though more indicated that may young
people did not present such problems because of a series of issue from waiting list to number of
health professional.

Figure 2. Representation of young people suffering from long illness according to Eurostar (39)
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On the contrary, the highest rates were found in Finland and Sweden with 23-24 %. Tough the
results seem to contradict previous studies, the data could be result of cultural differences
regarding diagnosis, management and treatment of long-standing health problems.
These results are a concern to the health systems since young people represent one of third of the
world population. Moreover, another problem with the health of young people is the lack of data
since the statistics focused on children or adults. Moreover, the difference about range of ages or
gender are less studied in this group (40).
In this sense, previous studies have stated that there are gender differences about how young
males and females perceive their health. Young males tend to have behavioural or consumption
problems, such as consuming alcohol or cannabis, and females tend to manifest psychosomatic
symptoms or mental health problems (Figure 3). In this sense, the prevalence of mental health
problems has increased, especially among young people, over the last decade, the most common
types of which are behavioural, emotional, and hyperkinetic disorders (24,41,42).
Gender differences are linked to recurring of some health behaviours such as disordered eating,
addiction or body dissatisfaction. These behaviours and later on health problems emerges during
adolescence and consolidate during adulthood. Therefore, targeting the health of young people
from a gender perspective is a main objective to reduce health problems according to gender Life
in a small world: Applicability of gratification theory to information-seeking behaviour (2).
Nevertheless, the degree of gender differences differs from countries and regions. Some studies
pointed that different factors such as family, relationships, community or social modifies the
gender differences. These findings highlight the determine the link between sociocultural factors
and health among young people. In this sense, the health is the result of a combination between
genetic and biological characteristics, personal behaviour background and physical environment
(43).
Among the sociocultural factors developing positive relationships and friendships is vital in the
personal development of young people. The relationships conform how young people identify
themselves, integrate themselves in society and their self-esteem (44).
Additionally, since young people born during the digital era and rise of social media, their health
is regulated or mediated by the ICTs. The impact of ICTs of young people is based on the amount
of time that they spent using these technologies (Figure 4). These technologies have brought both
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positive and negative effects in young people’s health. One of the most outstanding negative
effect has been disordered eating behaviours that resulted in overweight or obesity and eating
disorders such as anorexia (17,34,45).

Physocological problems among young poeple
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I.6.

New methodologies of education

The education plays a key role within society in the process of social change. The education is one
of the pillars for the growth of the population in all areas from employment to health. In the field
of health, education is one of the purposes to improve society and patients’ health (46).
Nevertheless, the international education and training field is a highly competitive and contains
unreliable information that may have negative connotations. On the opposite side, health
professionals that provide health are increasingly investing in innovative and sophisticated
technologies. Using ICTs for education purpose has risen to achieve triumph in the international
for professional education (47).
The key to achieve meaningful education focused on adequating the data to the student and the
measures available. Nevertheless, in the health field, it is necessary to have in consideration the
priority and characteristics of the target population. Therefore, there is a need to provide adapted
and relevance information for both prevention and early intervention to reduce and avoid
diseases (48,49).
Moreover, technology has the potential to increase access to healthcare, whether is for get in
contact with health services or to communicate with services. The fast development of ICTs has
resulted on the extraordinary chance to address the increasing gap between demand and supply
of health services (17). Nevertheless, there has also been limited exploration of the role of
technology in healthcare access, although given its ubiquity in young people’s lives it is likely to
play a part in help-seeking (43).
Separately, since digital era, interpersonal interaction has changed and therefore how people look
for health support (23). In this sense, previous publications have stated that young people are
increasingly turning to mobile applications or SNSs for health-related information. This situation
offers an opportunity to provide support, guidance or feedback using SNSs or other technologies
which allow more quick and close contact with young people (50,51).
I.7.

Ethical principles in the digital era

In this era of great technological development, the ethical principles that individual have been
blurry overcome. In this sense, people are entitled to post medical data or information regarding
about their health. Nevertheless, the companies that created the application or SNSs had the right
to use that data without the knowledge of the user until recently (52). In 2010, Facebook include
a clause in their permission terms that they had the right to access the personal data. The fact was
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that only a few members of the SNSs were aware of such term. This fact was a violation of the
right of the individual to decide about their information when they are fully informed. From this
point on, companies could use users’ data only with their inform consent. Individuals’ health
data are now collected, examined, distributed, and traded in ways hardly understood. Both
federal and state laws have improved to safeguard data in clinical studies, health insurances or
research but have not implemented regulations for most of internet health data (53).
Nevertheless, the latest updates from the Ethics Committees have included the iClouds, the
anonymization of the data and reducing the number of data necessary to carry out a research.
Another issue is the different perspective form each country regarding the health data, the
safeguard of it and process to assure the ethical principles that participants or patients have
inherent (54,55).
I.2.

Hypothesis and objectives

Young people are the most active and frequent users in the digital era, having and using different
ICTs. Among the applications that this group used highlights the social media to get information
and access information. Moreover, more than 90 percent of young people access the social media
one or more times per day.
As any technology, the social media has prejudicial and beneficial effects in young people. Firstly,
the most common problems that SNSs provokes are disordered eating, emotional distress,
distortion of the self-perception, isolation or even addiction to the social media or the internet. In
second place, previous studies have also proved the potential of ICTs and social media as
educational tools in the health field.
This international dissertation aimed to examine the framework of young people’s health in
digital era, female and male college students, determining the positive and negative effect of the
use of social media (O1, O2, O3). A secondary objective is to develop interactive educational web
applications for young people’s health (O4). Other, secondary objective is determined ethical
differences among countries in the digital era (O5).
•

O1: Bibliometric study on social media, health and young people

•

O2: Analysis of the link between social media, beauty ideals and disordered eating in

females
•

O3: Analysis of the link between addictive behaviour about social media, emotional

distress and gender difference
•
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O4: Creation of different educational health web platforms and their posterior analysis.

•

O5: Analysis comparative between Spanish ethical code and the Scottish Ethical code.

All being said, at the begging of this international dissertation a series of hypothesis were
presented based on previous studies. Firstly, the advertising effectiveness in the Social Network
and the degree of body dissatisfaction are of notable interest. Combining the social comparison
theory (56) and numerous studies showing the relationship between the degree of body and
eating disorders (57–59), implies that if people tend to compare themselves to others then this
event might outcome in a distorted image and eating disorders. The greater opportunities to
observe social media peers’ images and videos published, as well as the perceived importance of
these videos on the men and woman's body image may influence people’s satisfaction with their
own bodies and even creating a twisted idylls image. Combined with that the objectification
theory (60) suggests that the media’s sexual objectification of women socialises their self-objectify.
Body surveillance, the behavioural manifestation of self-objectification, involves continuous selfmonitoring of the body’s appearance and is a risk factor for eating disorders(29). Moreover,
previous studies have defined how low levels of self-esteem are link to emotional distress,
especially anxiety, depression or isolation. Moreover, these different disorders are potentiated by
the comments, peers and response in social media, resulting in the imperative using such media
to decrease the level of isolation of feeling of being an outsider. Nevertheless, the social media
contribute to further isolation and addictive use of the ICT to try to fit in.
With all be said, the proposed hypothesis are the following:
H1. The young women's degree body dissatisfaction and eating disorders will be more
representative and will be correlated with self-esteem.
H2. Among the young women, the self-image will be correlated with the body dissatisfaction and
desire to change one’s body shape.
H3. The young women’s eating disorders will show a correlation with the degree of body
dissatisfaction and frequency of connexions.
H4. The frequency of addictive behaviour regarding social media will be higher in males.
H5. Among the young males, the social networks addiction will be related to the type of social
network site and emotional stress.
These objectives and hypothesis have been achieved and tested in chapters II, IV, V, VI, VII, VIII
and IX being chapter II, IV, V and VIII published articles in Open Access and subscribed access.
Chapter II: Aparicio-Martinez P, Perea-Moreno AJ, Martinez-Jimenez MP, Redel-Macías MD,
Pagliari C, Vaquero-Abellan M. Social Media, Thin-Ideal, Body Dissatisfaction and Disordered
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Eating Attitudes: An Exploratory Analysis. (2019 Oct). International Journal of Environmental
Research and Public Health. 29;16(21). E4177. doi: 10.3390/ijerph16214177. (O1)
Chapter IV: Aparicio-Martinez P, Perea-Moreno AJ, Martinez-Jimenez MP, Redel-Macías MD,
Pagliari C, Vaquero-Abellan M. S A Bibliometric Analysis of the Health Field Regarding Social
Networks and Young People. (2019 Oct). International Journal of Environmental Research and Public
Health. ;16(20). E4024. doi: 10.3390/ijerph16204024. (O2)
Chapter V: Pilar Aparicio-Martínez, Manuel Ruiz-Rubio, Alberto-Jesus Perea-Moreno, María
Pilar Martínez-Jiménez, María Dolores Redel-Macías, Manuel Vaquero-Abellán. (2019). Gender
differences in the addiction to social networks in the Southern Spanish university students.
Telematics and Informatics. In Press. Doi: 10.1016/j.tele.2019.101304. (O3)
Chapter VIII: Pilar Aparicio-Martínez, María Pilar Martínez-Jiménez, Alberto-Jesus PereaMoreno, Esher Vaquero Álvarez, María Dolores Redel-Macías, Manuel Vaquero-Abellán. (2019).
Is possible to train health professionals in prevention of high-risk pathogens like the Ebola by
using the mobile phone?. Telematics and Informatics. 38, 74-86. doi: 10.1016/j.tele.2018.08.004. (O4)
I.3.

Structure

This thesis consists of nine chapters, six of which are articles published in indexed journals:
Chapter II and IV, International Journal of Environmental Research and Public Health - Chapter III, V
and VIII, Telematics and Informatics, Chapters VI, VII and IX under revision.
The thesis is structured as follows:
•

Chapter I: Introduction, hypothesis and objectives, and structure of the thesis.

•

Chapter II: Link between the social media and young people in the health field

•

Chapter III: Primary study that focused on use of social network sites and opinion of

mental health professional about social media.
•

Chapter IV: Analysis of social media, thin-ideal, body dissatisfaction and disordered

eating attitudes among young female college students.
•

Chapter V: Analysis of the frequency of addiction to social network sites, emotional

relevance and gender differences.
•
people
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Chapter VI: Creation of a web platform to promote healthy lifestyles among young

•

Chapter VII: Creation and analysis of education tool to improve knowledge of college

health students.
•

Chapter VIII: Creation and analysis of education tool to prevent accidents in the health

system for young workers.
•

Chapter IX: Comparison of ethical codes and committees in the health field.

I.4.
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Abstract: Social networks have historically been used to share information and support regarding
health-related topics, and this usage has increased with the rise of online social media. Young
people are high users of social media, both as passive listeners and as active contributors. This
study aimed to map the trends in publications focused on social networks, health, and young
people over the last 40 years. Scopus and the program VOSviewer were used to map the
frequency of the publications, keywords, and clusters of researchers active in the field
internationally. A structured keyword search using the Scopus database yielded 11,966
publications. The results reveal a long history of research on social networks, health, and young
people. Research articles were the most common type of publication (68%), most of which
described quantitative studies (82%). The main discipline represented in this literature was
medicine, with 6062 documents. North American researchers dominate the field, both as authors
and partners in international research collaborations. The present article adds to the literature by
elucidating the growing importance of social networks in health research as a topic of study. This
may help to inform future investments in public health research and surveillance using these
novel data sources.
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II.1.

Introduction

The creation of social groups to exchange information, share experiences, or provide support is a
natural human impulse (1). The growth of the internet has led to new channels for social
networking, which have evolved and adapted to meet the needs and resources of the population
(2).
In the digital era, online social networks have become a central node through which individuals
connect and interact with other people (3), by sharing, viewing, or commenting on ideas and
content posted by other users (4,5). The use of social media has exponentially escalated since the
late 1990s. The dynamic nature of these platforms has been the reason for their rapid growth, and
the structure of these media has facilitated the creation of relationships among users (6,7).
Although individuals often use these networks to meet new people, there is a tendency to connect
with those who hold similar expectations or preferences (8).
Additionally, one of the reasons for creating these social networks and exchanging information
is to understand health, either from an individual or communal perspective (9). Within these
networks, young people are the most digitally connected members, both as active and passive users
(10). Nevertheless, adolescents and early adults are in a critical life stage, in which both selfidentity and healthy or unhealthy behaviours are shaped (8,11). Mental health issues such as
depression, and physical disorders such as sexual infections, are more common in this group (11–
15).
Recent research on this topic has focused on the relationship between social networks and health
issues, both as prevention or educational tools, and as risk factors (6,16). In this sense, researchers
have explored the health-damaging effects of social media (5,15,17), or its side effects, such as
isolation, depression, and eating disorders (18,19). Different factors, such as gender or cultural
background, have been linked to these side effects (10,12,20).
Other studies have explored the beneficial use of these networks for delivering health
interventions (14,17), especially health education (21,22). Engaging patients in health
communities is also a topic of research, often focused on specific health problems or social
support (22).
Overall, social media appears to have been used in different ways, depending on the user’s health
and behaviour (23,24). Based on this, a previous study was carried out in Scopus using the terms
“social media”, “health”, and “young people”. From this initial research (1785 documents), more
recent publications and those published in journals with a high impact factor were used to
represent the increase in the reach of social media and health (Table 1). Table 1 summarizes some
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of the latest publications regarding social networks as health problems or interventions. This
research focused on the latest publications in major journals in the health field, such as the Journal
of Medical Internet Research (25). In this sense, the results showed that the health and education
area tend to focus on the positive outcomes of using social networks. Meanwhile, the psychology
area tends to study the side effects of using social media (Figure 1).
With this background, the principal objective of the present paper was to determine the
tendencies of publications focused on social networks applied to health during the last 40 years
(from 1978 to 2018). Additionally, the second objective of this study was to determine the link
between social networks, health, and young people. The purpose of these objectives was to better
understand the interaction of social networks in health, in order to assist the decision-making of
health professionals and contribute to effective health education.
Table 1. Main areas of research on social networks related to health during the last 10 years.
Year

2019
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Interviews

Positive outcome

educational

tool

to

(32)

enhance young people
Crosssectional

Social media as a factor
Side effect

study
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in

(34)

health care

2017

II.2.

Sexual
healthcare

Social media as a mean
Experimental

Positive outcome

to communicate sexual

(35)

health

Research Approach

The analysis of previous works is an essential step in research in any field, though it is of great
importance in the health field. This importance relates to the fact that new results contribute to
the healthcare of patients. Additionally, this type of analysis has become a complementary tool
to determine the quality of new scientific knowledge, and its impact on the health of the
population. In this sense, it is possible to access the scientific data, and their effect on studies and
sources (36).
Bibliometric studies provide essential information regarding the scientific data within a country,
as well as in the international context. All of this information facilitates the decision-making of
health professionals and will impact the future of social networking regarding health.
II.2.1.

Database Selection

Prior to the analysis of the data from the research strategy, using the terms “social networks”,
“health”, and “young people”, a comparative analysis between different databases was
conducted. The research strategy used was ALL = (“social networks” AND “health” AND “young
people”). The databases included in this analysis were Scopus, Web of Sciences (WOS), PubMed,
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the Health and Medical Collection, and the Psychology Database. These databases were included
based on their importance, use, and relevance in the health field, and were used to compare the
results with the initial research.
The exclusion criteria used were the period of time from 1987 to 2018, terms in all cases and
document types, and excluding papers with no scientific relevance such as news, obituaries,
projects, or patents, available in journals.
The results show that for WOS, the number of documents was similar to the results obtained
using Scopus. The results of the research using PubMed showed fewer publications than the
number of documents. The results from the research using the Health and Medical Collection and
Psychology Database show a higher number of documents than Scopus. The significant
difference between these databases compared to Scopus or WOS may be caused by the nature of
these resources. The Health and Medical Collection and Psychology Database were created to
include all content in any form, so as to improve the learning, teaching, and research needs of
institutions. Thus, these databases include both scientific and less scientific documents, such as
medical reference eBooks, instructional videos, dissertations, and working papers. These
platforms also include thousands of evidence-based articles and clinical trial records (37).
Overall, the documents obtained using Scopus included most of the scientific productions in the
topic of health, social networks, and young people. This is based on the fact that, when it was
used for the same strategy research, which focused on all fields, Scopus included more results
than the other databases.
II.2.2.

Data Collection

For this study, Elsevier’s Scopus database was used to carry out the analysis. We identified
studies from 1978 to 2018 that referred to social networks, health, or young people.
Scopus is a scientific bibliographic database of items from scientific journals. This database has
been claimed as “the largest index database”, including up to 65 million records and claims, many
of which are in the health field, with titles providing complete coverage of Medline, Embase, and
Compendex. In addition to articles, this database includes series, conferences, papers, books, and
patents. The sources in the database date back to 1823, and it was established in 1996. Moreover,
Scopus also provides the performance status of papers and authors according to the citations
received for each work (38,39).
For this research, the inclusion criteria were the period from 1978 to 2018, and the theme of social
media and health.
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II.2.3.

Statistical Analysis

The results from the research were analyzed, focusing on descriptive analyses, such as the
frequencies of the types of document, the language, trends in scientific publications, primary
sources, the field of the publication, the leading scientific institutions, associations among nations,
the primary authors in the area, and the keywords used. In the case of keywords, a normalization
of the terms was carried out, as many of the main keywords had both singular and plural forms.
The keywords included in the manuscript were the author's keywords. In this sense, the
keywords used were not MeSH terms.
Another aspect of the analysis was the identification of networks using the VOSviewer software (40).
This open-source program was created for constructing and viewing bibliometric maps by
importing the data from several sources, including Scopus (41). The criteria used to create the
maps were a minimum of 10 connections between authors, fewer than 10 authors per document,
and a minimum of five authors per document. This strategy was followed for the concurrency of
keywords, connections between authors, and countries.
II.2.4.

Exclusion and Inclusion Criteria

The inclusion criteria used for this study focused on the words “social networks” or “social
media”, “health”, and “young people”. These terms were used based on the objectives of this
study, as the purpose was to analyze the intervention of social networks in health. With the results
from the terms “social networks” or “social media” and “health”, researchers looked for positive
and negative interactions or applications of these networks to health. Additionally, the term
“young people” was used to identify this specific population, determine implications, and find
previous studies focused on this group.
Other terms, such as “youth” or “young adults”, were not included, as it would result in the
inclusion of more data that were not adequately focused on young people. The boolean operators
used were “OR” and “AND”, to link the three terms.
The exclusion criteria used were the period of time for the production of the documents, and the
use of terms focusing on the title, abstract, or keywords. Additionally, the type of document was
determined in order to exclude non-scientific productions, such as obituaries.
II.2.5.

Sectional Analysis of the Initial Research Strategy

Before the use of the research strategy and the analysis of the data, the research strategy was
divided into three sections. Each of these sections focused on the different relationships between
health, social media, and young people.
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The first section focused on the relationship between social media and the health of young people.
The search used was (TITLE ({social networks}) OR ABS ({social networks}) OR AUTHKEY
({social networks}) OR TITLE ({social media}) OR ABS ({social media}) OR AUTHKEY ({social
media}) AND TITLE ({young people}) OR ABS ({young people}) OR AUTHKEY ({young people})
AND TITLE ({health}) OR ABS ({health}) OR AUTHKEY ({health})) OR (TITLE ({social
networks})). This strategy resulted in 262 documents, with the earliest publication in 1999. The
most common theme in terms of the number of publications was medicine (166), followed by
social sciences (83).
The second section was based on the interaction between social media and health. The search
used was the following: (TITLE ({social networks}) OR ABS ({social networks}) OR AUTHKEY
({social networks}) OR TITLE ({social media}) OR ABS ({social media}) OR AUTHKEY ({social
media}) AND TITLE ({health}) OR ABS ({health}) OR AUTHKEY ({health})). This second search
resulted in 10,900 documents, with 5917 from the medicine area and 2750 from the social sciences
thematic area.
The third section focused on the connection between social networks and young people. The
search used was (TITLE ({social networks}) OR ABS ({social networks}) OR AUTHKEY ({social
networks}) OR TITLE ({social media}) OR ABS ({social media}) OR AUTHKEY ({social media})
AND TITLE ({young people}) OR ABS ({young people}) OR AUTHKEY ({young people})). From
this research, 1320 documents were found, with the first dated in 1997. The area with the most
publications was social sciences (794), followed by medicine (305). Additionally, the results from
this search were further analyzed using NOT (TITLE (“health”) OR ABS ({health}) OR AUTHKEY
({health})). This deeper analysis showed that 25 documents did not include the term health,
though the thematic areas were first medicine (17 documents), and then social sciences (11
documents).
Based on the results from each section, the final strategy was as follows: (TITLE ({social
networks}) OR ABS ({social networks}) OR AUTHKEY ({social networks}) OR TITLE ({social
media}) OR ABS ({social media}) OR AUTHKEY ({social media}) AND TITLE ({young people})
OR ABS ({young people}) OR AUTHKEY ({young people}) AND TITLE ({health}) OR ABS
({health}) OR AUTHKEY ({health})) OR (TITLE ({social networks}) OR ABS ({social networks})
OR AUTHKEY ({social networks}) OR TITLE ({social media}) OR ABS ({social media}) OR
AUTHKEY ({social media}) AND TITLE ({health}) OR ABS ({health}) OR AUTHKEY ({health}))
OR (TITLE ({social networks}) OR ABS ({social networks}) OR AUTHKEY ({social networks}) OR
TITLE ({social media}) OR ABS ({social media}) OR AUTHKEY ({social media}) AND TITLE
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({young people}) OR ABS ({young people}) OR AUTHKEY ({young people})). This, based on the
health field, connected the terms “social networks”, “health”, and “young people”.
The data obtained was a .csv file that contained the following: authors, title, author IDs, year,
volume, issue, source title, article number, number of pages, cited by, digital object identifier
system (DOI), link, document type, access type, source, and ID. Each item from the previous step
was analyzed and studied separately; for instance, the number of documents per country, or the
rate of publication of each author. Finally, the cluster determination of the thematic collections
was examined with VOSviewer, resulting in diverse maps of global connections between authors
and countries, as well as research tendencies, using keywords (Figure 1).

Figure 1. Methodology structure.
II.3.

Results and Discussion

Article frequency, disciplinary focus, topics, authors’ institutional affiliation, and country are all
useful indicators of the popularity and type of research being undertaken in a scientific field, as
well as its trends.

II.3.1. Type and Language of the Works

At total of 11,966 documents were obtained for the period of 1978–2018. Publications were diverse
in type; the most common type of document was articles (68%), followed by conference papers
(14%). The remaining types were reviews (8%); book chapters (4%); conference reviews (2%); and
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other types of documents (4%), such as books or notes (Figure 2). For the most common
document, articles, the frequency was studied, and it was found that 82% were quantitative
studies and 18% were qualitative studies. Most of the quantitative studies were cross-sectional
studies (24%), followed by control trial studies (23%). These results are consistent with previous
studies that have pointed out how quantitative articles are more common in the health field, with
reviews or other documents being less commonly published (42). As described by van Wesel M.
(2016), the reasons for the higher number of articles may be related to a change of publication
policy, author interest, or hot topic issues (43).

Document type distribution
Others
4%

Conference Review
2%
Book Chapter
4%

Review
8%

Article
68%

Conference
Paper
14%

Figure 2. Frequency of the types of documents from 1978 to 2018.
Regarding the language used in the publications found in the search, the language most used was
English in the different international journals (94.53%), followed by Spanish (2.03%), Portuguese
(1.09%), and German (0.59%). Figure 3 shows the frequency of each language for the documents
published over the last four decades, as found through the bibliometric examination.
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Portuguese 1.09%
French 0.54%
German 0.59%
Italian 0.26%

Spanish 2.03%

Chinese 0.14%
Japanese 0.12%

English 94.53%

Others
0.26%

0.22%

Turkish

Polish 0.04%
Finnish 0.04%

0.05%

Dannish 0.04%
Croatian 0.04%

Figure 3. Languages of papers published over the period of 1978 to 2018.
The tendency to use English has been described in previous studies as the main language of
publication (44), noting that researchers who write in English to communicate tend to have more
opportunities (45).
II.3.2.

Characteristics of Scientific Productions from 1978 to 2018

Figure 4 shows the frequency of academic publications focused on social networks, health, and
young people, over the last four decades. The figure suggests an upward trend, implying that the
number of annual outputs increased markedly from around 2002 to 2018.
Based on this figure, the main observation is a rapid increase from the early 2000s, which
coincides with the emergence of online social media and research exploring the interaction
between social media and health.
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Publication Trends
Number of Publications

10000
1000
100
10
1
1978

1983

1988

1993

1998

2003

2008

2013

2018

Years

Figure 4. The trend of publications in social networks, health, and young people during the
period of 1978–2018.
These results are consistent with previous analyses showing increased research attention given
to social networks related to the health field (34). This interest highlighted the possibility of using
these networks as tools, but also their negative effects on health (46). Additionally, it is important
to highlight that the increase of publications also affects other topics in the health field. In this
sense, Kyvik S (2003) highlighted how the number of publications per researcher was higher in
technology and the natural and medical sciences in 1998–2000. Additionally, this same author
stated that the tendency for publication in such areas increased in the late 1990s (47).
II.3.3.

International Dissemination of Publications

Figure 5 shows the production of relevant articles per country between 1978 and 2018. Colors
indicate the number of papers, from red (highest) to grey (no publications). The country with
most publications was the United States (5205), followed by the United Kingdom (1577), Australia
(1058), Canada (811), and Spain (423). Within these countries, the use of social networks has
increased, and has even been potentiated by governments and institutions in order to promote
healthy lifestyles or to provide group support for patients (48). In the case of Spain, the increase
of publications related to social media and health might be linked to the growth in environmental
performance, social performance, and corporate governance performance since 2002 (49).

31

Figure 5. The trend of publications in each country during the period of 1978–2018.
Figure 6 shows the trajectory of research publications in each of the five countries with the highest
production of papers on social networks, young people, and health, revealing the highest increase
occurred in the United States.
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Figure 6. The trend of publications in the five countries with higher rates during the period of 1978–
2018.
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The social network map shown in Figure 7 illustrates the pattern of international collaboration
between study authors. This figure was obtained after applying the software VOSviewer v.1.6.11.
to a .csv file of the data extracted from Scopus during the literature search.

Figure 7. Collaboration among countries.
Three countries dominate in the six clusters seen in Figure 7 and Table 2, namely: the United
Kingdom, the United States, and Australia. The first cluster comprises eastern European countries
and Nordic countries, led by Finland. The green cluster, which is the second most crucial cluster,
is led by the United Kingdom. The United Kingdom is the node of this cluster, because of the
number of connections with other countries, and the number of publications. This cluster also
includes Australia as the second most relevant nucleus, with a lower number of connections than
the United Kingdom. All of the countries from this cluster seem to be connected via economic
and political relationships.
The blue cluster is third in importance, and is led by the United States, followed by Canada, and
represents 24.2% of the publications. The yellow cluster is led by Spain, with connections to Latin
America and Europe, representing 13.4% of publications on this topic. The purple cluster is linked
to Latin America and African countries, led by Cuba. The last cluster is pink and is led by Japan,
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and is connected to a variety of different countries such as the United Kingdom, the United States,
Australia, and New Zealand.
Of the countries that have published the most about social media in the health field, the United
States stands out. Previous researchers have stated that the United States has dominated
publications in different scientific fields, such as education. This tendency of publications to
originate from the United States and a few other countries, such as the United Kingdom, has been
attributed to a combination of factors, such as being English-speaking countries, authors coming
from these countries, and the possible connections between researchers within the scientific
community (50). These results and previous works further support the idea of the United States
being the leader of scientific productions in the health field, and therefore in the topic of social
media connected to health and young people.
Table 2. International collaborations in research on social media related to health and young
people.
Cluster

Color

Countries

Geographic Area

Netherlands–Denmark–Finland–
1

Red

Norway–Belgium-Poland-SwedenRussia Federation
United

Kingdom–Australia–Hong

2

Green

3

Blue

4

Yellow

5

Purple

Cuba–Peru–Uganda–Ethiopia

6

Pink

Japan–Nepal–Thailand–Vietnam

Nordic

countries–

East Europe–Russia
United

Kingdom–

Kong–China

Australia–Asia

United

United

States–Canada–Switzerland–

States–

South Africa

Canada–Africa

Spain–France–Italy–Germany–

Europe–Latin

Colombia

America
Latin

America–

Africa
Asia

%

37.6

25.1

24.2

13.4

2.9
2.8

The essential and significant role of the United States is also shown by the connections between
authors and affiliations, most of which belong to the United States (Table 3). Overall, these results
might be explained by the fact that there may be economic, historical, geographical, and cultural
influences between the groups, which can be applied to all of the clusters. In addition, the
remaining clusters could be explained by specific topics relating to social networks, such as
interventions or risks, and the type of young people that the research focused on.
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II.3.4. Institutions Active in Relevant Research
In Table 3, the 10 organizations with the highest rates of publication in the field of social networks
related to health and young people are presented. Additionally, the top three keywords used in
each of these institutions are included in this table.
The University of Toronto is in first position, with 158 documents, which is not surprising, as the
Journal of Medical Internet Research is based at this location. Next is the University of Sydney, in
second position with 157 documents, and the University of Michigan in third position with 155.
In positions four–six are the University of North Carolina at Chapel Hill with 152, the University
of Washington with 143, and the University of Melbourne with 140 documents published. Finally,
Harvard Medical School has 132, University of California has 131, Johns Hopkins Bloomberg
School of Public Health has 126, and the University of California has 123. It should be highlighted
that the keyword used most often by these institutions is “human/s”, ranking in first place in all
cases.
The increase of publications and the ranking of affiliations might be related to collaboration
between authors. These collaborations have been previously studied by other authors, showing
that, since 1997, collaborations in the United States or Canada have increased by 20% (51).
Moreover, these factors have been linked to collaborations between the United States and the
other countries, showing a possible node of union (51).
Regarding the type of study implemented by each institution, according to Scopus, the results
showed that all of the institutions focused on articles in the area of medicine, followed by the area
of social sciences. The central countries with a higher number of publications were the United
States, United Kingdom, and Canada. Finally, the most common keywords used according to
Scopus were “human/s”, “female”, “articles”, “male”, and “social media.”
Table 3. Publications and keywords utilized by the top ten international institutions.
Affiliation

Country

Publications

Main Keywords Used
1

2
Female

University of Toronto

Canada

158

Human/s

The University of Sydney

Australia

157

Human/s

155

Human/s

University
Arbor

of

Michigan,

Ann

United
States

Social
media
Article

3
Social
media
Female

Female
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The University of North Carolina

United

at Chapel Hill

States

University of Washington, Seattle

University of Melbourne

of

California,

States
Australia
United

Harvard Medical School
University

United

States
Los

United

Angeles

States

Johns Hopkins Bloomberg School

United

of Public Health

States

University
Francisco

of

California,

San

United
States

152

Human/s

Article

143

Human/s

140

Human/s

132

Human/s

Article

Male

131

Human/s

Article

Female

126

Human/s

Female

Adult

123

Human/s

Social
media
Social
media

Social
media

Female

Female

Article

Male

II.3.5. Subject Categories and Journals Found using Scopus
The frequency of publications by each thematic area was acquired from the Scopus database. In
Figure 8, the distribution of the main thematic areas is represented. This figure shows that the
area with the highest percentage of documents was medicine (50.7%), followed by social sciences
(28.9%), computer sciences (19.2%), and psychology (10%). Areas such as agricultural and
biological sciences (1.3%); engineering (1.6%); or pharmacology, toxicology, and pharmaceutics
(1.4%) were less common in the database. The “other” (5.9%) category represents unspecified
areas.

Documents
Medicine 6057

Social Sciences 3462
Computer Science 2306
Psychology 1193
Nursing 919
Arts and Humanities 738
Engineering 679
Health Professions 472
Mathematics 454
Business, Management and Accounting 431
Agricultural and Biological Sciences 414
Engineering 283
Business, Management and Accounting 237
Decision Sciences 230
Neurosciences 178

Figure 8. Distribution of scientific productions according to the main thematic areas.
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Table 4. Main thematic areas concerning the total number of scientific productions found from
the analysis.
Subject Area

Documents

Medicine

6057

Social Sciences

3462

Computer Science

2306

Psychology

1193

Nursing

919

Arts and Humanities

738

Engineering

679

Health Professions

472

Mathematics

454

Biochemistry, Genetics, and Molecular Biology

431

Business, Management, and Accounting

414

Agricultural and Biological Sciences

283

Environmental Science

237

Decision Sciences

230

Neurosciences

178

Economics, Econometrics, and Finance

179

Medicine

6057

Undefined

151

Other

705

These results show the two main thematic areas—medicine and social sciences (Table 4).
Medicine is the central area of publication in the health field, as medicine is one of the most
ancient areas of research (52). The same could be said for social sciences, as social structures and
social behaviour have been studied for centuries (1).
The first quartile (Q1), Scimago Journal Rank (SJR), and Journal Citation Report (JCR) have been
included in the table so as to present the importance and relevance of the major journals that have
published more publications. These measures were chosen based on their quality and for being
used worldwide in the scientific field. The quartiles are based on ranking each journal according
to their subject, using the impact factor distribution the journal occupies for that subject category
as a measure. In this sense, Q1 denotes the top 25% of the impact factor distribution. The Scimago
Journal Rank measures the weighted citations received by the serial. Citation weighting depends
on the subject field and the prestige of the citing serial. Finally, the Journal Citation Report is
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based on citations compiled from the Science Citation Index Expanded and the Social Sciences
Citation Index (53). The leading 11 journals that have published in this research field, and the
number of publications in each according to the Scopus database, are shown in Table 5. As can
be seen, most of the journals with the greatest number of documents published and the highest
impact factors are from the United Kingdom (U.K.), Canada, and the United States (USA).
Table 5. Quartile, Scimago Journal Rank (SJR), and Journal Citation Report (JCR) of major
worldwide journals.

Source

Journal

of

Medical

Quartile

SJR

JCR

Score

(2018)

(2018)

Total

Total

Docs

Doc (3

(2018)

Years)

Total
Total

Cites

Cites/Docs

Ref.

(3

(2 Years)

Country

Years)

Q1

1.74

4.90

1,281

2,018

5,419

3,335

2.10

Canada

Q4

0.28

1.06

22,590

63,930

445,801

68,303

1.06

Germany

Q1

2.03

3.08

509

1,599

44,305

18,063

3.71

Q1

1.18

2.76

217,985

62,994

223,689

74,005

3.11

-

0.17

0.59

-

6,788

53,752

1,313

0.56

Canada

-

2.03

0.25

1,553

1,599

16,001

2,809

3.71

Germany

BMC Public Health

Q2

1.38

2.56

1,322

3,650

58,519

3,335

2.94

BMJ Open

Q2

1.32

2.37

13,753

7,215

26,298

38,028

2.65

Q1

1.71

4.30

462

2,247

6,258

13,804

6.14

-

0.30

-

-

1,924

10,072

5,621

2.92

Internet Research
Lecture

Notes

In

Computer

Science

Including

Subseries

Lecture

Notes

In

Artificial Intelligence
And Lecture Notes In
Bioinformatics
Social

Science

and

Medicine
Plos One
ACM

United
Kingdom
United
States

International

Conference Proceeding
Series
Studies

In

Health

Technology

And

Informatics

Computers in Human
Behaviour
Conference
Human

Proceedings
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Kingdom
United
Kingdom
United
Kingdom

On

Factors

Computing

United

In

Systems

United
States

Journal

of

Health

Communication
American Journal of
Public Health

II.3.6.

Q2

1.0

1.77

110

417

1,972

1,108

2.37

Q1

2.51

5.38

611

1,786

20,651

5,861

3.12

United
States
United
States

Determination of Scientific Groups and Utilization of Keywords

A further analysis was carried out based on the dominant authors in the field of social networks
related to the health of the young. Table 6 and Figure 9 represent the scientific productions of the
top five researchers focused on this subject during the last decade. De Choudhury, M. tops this
field, with 35 documents over 10 years. Nevertheless, this author has an h-index of 28, lower than
Christakis, N.A., with an h-index of 71, and Merchant, R.M., with an h-index of 32. Following
this, according to the h-index, was Yang, C.C. with 23 and Young, S.D. with 22. Although De
Choudhury, M. has a lower h-index compared to Christakis, N.A. or Merchant, R.M., the total
number of documents published by this author, 2776, is higher than for any of the other authors.
Table 6. Progress of the top five authors’ works during the last decade.
De
Choudhury,
M.

Yang,

Young,

Christakis,

Merchant,

Total

C.C.

S.D.

N.A.

R.M.

Documents

2008

0

0

0

3

0

3

2009

0

2

0

2

0

4

2010

0

0

0

2

0

2

2011

0

1

1

2

0

4

2012

0

4

3

2

0

9

2013

5

4

4

2

1

16

2014

4

8

2

1

5

20

2015

7

5

2

3

5

22

2016

6

5

1

1

5

18

2017

9

1

3

2

5

20

2018

4

4

9

3

2

22

35

34

25

23

23

140

Total
Documents

All of the authors with the highest frequencies of publication are from the United States. These
results match the previous results, which showed the high impact and leading role of the United
States in research on social media applied to the health field.
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Figure 9. The top principal authors of the last decade.
However, possible critical authors in the field of health and social media, such as Eysenbach, G.,
with an h-index of 44, were not included in the previous analysis, based solely on the number of
documents they authored on this topic. Table 7 shows the 10 top authors of documents on this
topic, with h-index, citations, total publications, and the year of the first publication included.
Moreover, the author ID has been included so as to differentiate the authors with the same name,
as any other researcher may access these details.
Table 7. Top 10 authors published in the topic, with h-index, citations, and total publications.
Author

H-

Total

Total

First

index

Citations

Publications

Publication

35

28

2776

97

2007

18433530100

34

23

1959

191

2000

7407740308

28

97

43,285

348

1976

7005551894

25

78

1241

78

2009

34876005800

25

71

26,657

236

1985

7005400323

25

113

51,266

1005

1988

7103096477

Publications

Author ID

De
Choudhury,
M.
Yang, C.C.
Berkman,
L.F.
Young, S.D.
Christakis, N.
A.
Kawachi, I.

40

Merchant, R.
M.
Dredze, M.A.
FernandezLuque, L.
House, M.

23

32

6441

127

1998

14028632100

22

35

4669

137

2003

14041686400

21

18

1251

85

2006

35224861700

20

16

865

146

2005

8667908000

This table shows how younger authors have fewer publications, a lower h-index, and fewer
publications. This is important to highlight, as the number of publications in this topic is not fully
representative of the relevance of the authors.
Like any community, the scientific community is deeply connected, creating an interactive and
dynamic network. This type of community usually has a central nucleus that is cohesively
connected to other elements from the community that are less representative. The scientific
community is generally replicated by clusters from other groups.
Clustering is a significant issue in the current work. Recognizing these groups has relative
importance to the topic of study, as determining them makes it possible to define the quantity
and quality of the existing associations between the authors of different institutions and areas of
knowledge. The existence of interactions between different thematic areas, such as medicine and
engineering, has been established (54). The algorithmic mapping technique used by the software
VOSviewer (41) was applied in order to identify and measure the association between authors.
VOSviewer’s algorithm focused on the detection of items in a low-dimensional space, so that the
distance between two items is a precise indicator of their affinity.
Figure 10 depicts the clusters of the scientific communities of the authors. This figure displays the
interactions between the principal authors and remaining researchers in the field of social
networks related to the health of young people. The first cluster, led by Young S.D., is the greatest,
with 43 authors. The following cluster (green) comprises 27 authors, of which the top author is
Moreno, M., with 21 documents. The top author in collaborations and publications is De
Choudhury, M., with 35 publications and 22 collaborators. On this basis, the second author is
Yang, C.C., with 434 publications and 34 collaborators.
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Figure 10. Scientific clusters of researchers focused on social networks in health.
Another analysis we carried out was the determination of the keywords used in the publications
in this field. During the last four decades, from the 11,966 documents found, the most common
author keywords used were “human/s”, utilized in 10,936 items, followed by “social media” (3937
items), and “article” (3561 items). Table 8 illustrates the 40 most important keywords used in
relevant documents during the last four decades.
Table 8. Forty critical keywords used in publications.
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Order

Term

Documents

%

1

Human/s

10,936

91.4

2

Social media

3937

32.9

3

Article

3561

29.8

4

Female

3450

28.8

5

Male

3086

25.8

6

Adult

2665

22.3

7

Social network

2167

18.1

8

Social Support

2083

17.4

9

1538

12.9

(online)

1535

12.8

11

Internet

1513

12.6

12

Adolescent

1387

11.6

13

Ageing

1346

11.2

14

Psychology

1208

10.1

15

Priority journal

1201

10.0

16

Aged

1187

9.9

17

Health

1065

8.9

18

Young adult

1064

8.9

19

United States

1004

8.4

20

Major clinical study

965

8.1

21

Procedures

964

8.1

22

Controlled study

900

7.5

23

Questionnaire

898

7.5

24

Mental health

800

6.7

25

Public health

799

6.7

26

Health promotion

717

6.0

data

706

5.9

28

Attitude to health

595

5.0

29

Health care

582

4.9

30

Qualitative research

572

4.8

31

Review

559

4.7

32

Social networking

541

4.5

33

Medical information

540

4.5

34

Health status

536

4.5

35

Cross-sectional study

534

4.5

36

Child

533

4.5

37

Education

527

4.4

38

Health behaviour

527

4.4

39

Cross-sectional studies

507

4.2

10

27

Social networks
Social

networking

Statistics and numerical

43

40

Surveys

and

questionnaires

505

4.2

The analysis of the authors’ keywords showed that most of the relevant keywords are commonly
utilized for this topic. Nevertheless, it is essential to highlight that the term “human/s” was
probably used to differentiate from animal research, rather than because of significance to the
topic.
Based on these keywords, the results might imply the transversal inclusion of social media in the
health field, from mental health to diabetes. However, it is essential to highlight that the keywords
and topics of the studies also represented different points of view, such as on the side effects of
using social media (55).
Overall, the study of keywords in scientific works is highly relevant, as this determines the trends
of publications and the follow-up of these publications. In this sense, Table 7 shows how similar
concepts are often written differently; for example, “social media”, “Internet”, or “adolescent”.
Figure 11 depicts a cloud of words, where the dimension of each word represents the significance
of the keyword related to the number of documents in which it is used. The increased use of the
term “social media” may be related to the increased use of platforms such as Facebook, Twitter,
or Instagram (31,35,56). The growth of other words, such as “health promotion” or “eHealth”, might
be related to the development of telemedicine and studies focused on new technologies and health
(57–59).
Figure 12 displays the map of co-occurring keywords selected by researchers from the documents
we analyzed that focused on social networks and the health of young people. The VOSviewer
software with the Vos mapping technique was used to develop Figure 12. Each color symbolizes
the separation between keywords, concerning the thematic area for which these colors have been
selected. In addition, the dimension of the circles displays the frequency of use of each word, and
the lines linking each circle show the associations among the different keywords used in the
publications.
In this analysis, “human”, “social media”, and “article” are the most commonly used words.
Table 8 shows the essential keywords used by the five top groups identified in the subject of social
networks related to health and young people (60–62).
Social networks are used for multiple reasons related to health, including feedback, creating a
support group, health interventions, or to determine the influence of these interventions (63–65).
Table 9 shows the main characteristics of the clusters from Figure 12, showing how the five
clusters were found. The most important, the red cluster, focuses on social media and health
education. The green cluster focuses on social networks and mental health, which matches the
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latest studies focused on preventing mental health problems in children and teenagers (66–68).
The third cluster focuses on how social media may play an essential role in prevention programs
for adolescents. A comparison of the findings from this cluster with those of other studies
confirms the important role that social media may have in preventing health problems in younger
people (67,69). This is consistent with our earlier observations and previous research, which
showed that social networks may be preventative and help-seeking tools for young people with
mental health problems, such as drug use, depression, or addiction (70). The fourth cluster points
out the relationship between ethnicity and health aptitude from a qualitative perspective. These
results reflect those of Sunil and Xu (2019), who found that ethnicity and cultural background
play an important role in health (71,72). The purple cluster is focused on young people and the
relationship of social networks to sexual health. This influence has been previously studied as
being both positive and negative; either being used as a health intervention in patients with
human immunodeficiency virus (HIV), or studied as a factor that contributes to the increase of
HIV (73–75).
Based on these connections, it could be concluded that the first objective of this study was
accomplished, as the first, fifth, and sixth clusters focused on the positive use of these technologies in
the health field in general. As previously stated, previous studies have corroborated the main
perspectives of the recent trend of publications on using social media as education or prevention tools
(76). The second objective has been partially completed, as the second, third, and fourth clusters
focused not only on young people, but also adolescents. These results may be because of the
interconnection between being a young person and being an adolescent; young adults are
between 18 and 24 years old, and are often partially included in the definition of adolescence (69).
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Figure 11. Cloud of the main keywords focused on social networks related to the health of young
people.

Figure 12. Clusters according to the co-occurrence of keywords.
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Table 9. Keywords most utilized by the six top communities identified in the topic of social
networks related to the health of young people.
Cluster

Color

1

Red

Main Keywords

Topic

Human–social media–medical information–

Social

eHealth–health education–public health

education

Social
2

Green

%
media–

33.8

network–age–epidemiology–gender–

mental health–social support–psychological

Mental health

28.9

aspects
Adolescent–young adults–health behaviour–

Adolescents–

health promotion

health

3

Blue

4

Yellow

5

Purple

II.4.

Conclusions

Qualitative

research–interview–health

attitude–ethnicity
Health

risk

behaviour–HIV

prevalence-risk assessment

Qualitative–health
attitude

infection–

Risk–prevention

14.0

13.1

10.3

This paper examines trends in research focused on social media related to health and young
people, including prevalence, topics, global distribution, and the networks of researchers
involved.
Although the trajectory of relevant research remained relatively stable over the first thirty years
profiled in our analysis, a significant increase can be seen between 2003 and 2018, correlating with
the popularity of online social networks, especially among young people (21). In addition, during
that decade, the idea of using technology for following or supporting patients at a distance
emerged and increased (77). In this sense, social media has been utilized for support systems for
patients, such as cancer patients, or to receive feedback from patients (78,79).
It is also essential to highlight the types of research seen in the review. For example, in terms of
the research from Scopus, most publications were original articles in the form of quantitative
cross-sectional studies or controlled trials. Another significant result was the topics of the studies,
which were based on keywords, and showed a variety of multiple sub-areas of the health field
relating to social networks, such as mental health, education, or chronic diseases.
The second significant finding was that collaboration between authors and countries seems to be
led by the United States, acting as the standard connection between countries and authors. Based
on this, significant countries in terms of health prevention measures and the health system, as
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well as the number of inhabitants, might be linked to the prevalence of studies on the role of social
networks in health interventions and as a risk factor (60,80,81).
Regarding the areas of studies undertaken in the field of social networks in health, the area of
medicine (50.7%) stands out as the most relevant. As previously stated, the supremacy of this area
might be related to its evolution and relevance (59).
This work also determined communities by using the collaborations between countries found in
the bibliometric study. Five clusters were identified, with the most significant focused on the
actual usability of the social networks for educational purposes. Moreover, these results have
shown how most countries are connected to the United States. These results seem consistent with
previous results in the health field about the leading role of the United States (52). The clusters
are formed by those countries with traditional political, historical, and economic relationships. In
general, therefore, it seems that the use of social networks in the health field, especially for young
people, continues to grow as a tool, particularly for educational purposes, in certain places.
Nevertheless, like any research, this study has limitations. One source of weakness in this study
that could have affected the measurement of the data is the choice of keywords used to interrogate
the databases. This research focused on including different terms for social networks, more than
including other terms for young people, such as “youth”. This was primarily to avoid the possible
inclusion of publications not focused on any human population, such as those with the keyword
“regenerative youth”. Additionally, some critical authors in this topic have not been included, or
their presence is less representative. Moreover, the study of keywords and, therefore, the topic of
the documents, might not represent the totality of the research carried out in the health field, as
the keywords used were not MeSH terms. Finally, the boolean operators used, which were “OR”
and “AND”, may have included some publications with the terms of the search, though the topic
of study was different. However, based on the sample size, the number of the publications with
different topic would produce an insignificant change in the result obtained in this study.
Overall, these findings have significant implications for the understanding of how the future of
healthcare may lead to using social media in education and communication with patients.
Additionally, this bibliometric analysis adds to the literature by elucidating the growing
importance of social networks in health research, both as a topic of study and as a means of
supporting scientific collaboration. This may help to inform future investments in public health
research and surveillance using these different data sources, which may be particularly relevant
for young people, who are a traditionally “hard to reach” group (82). The bibliometric
visualizations also provide an accessible means of communicating the key findings to researchers,
policymakers, and those working in public health.
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Abstract
The influence of advertising on social networks and its effect on young people’s self-image has
been studied. This study first explored the frequency of published videos reposted on social
networks using different Application Programming Interfaces as search engines. The study also
implemented self-valuation surveys assessed by experts and distributed among mental health
professionals who assessed the influence of these social networks. Finally, the survey was
designed regarding social networks and body assessment and distributed among Córdoba
university students (N=328). The majority of health professionals concluded that there is an
elevated influence of social networks on eating disorders, assessing advertising as a risk factor
with a value of 4.60 out of 5. Young people’s perceptions of their body image indicate that
women’s degree of satisfaction is highly correlated with the frequency of their connections to
social networks, with the body image those women present and with the effect of advertising.
Conversely, this high correlation and influence does not exist in men.
III.1.

Introduction

Currently, the fact that people use social networks such as Facebook, Twitter or Instagram for
large amounts of time has become an indisputable reality (1). These networks have become the
most common form of sociocultural interaction for young people because of various factors such
as maintaining contact with friends and family, meeting people with similar interests, entering
into a romantic relationship (2), and making online purchases (3). Audio-visual platforms such
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as videos and photos have a greater effect than text on users. Therefore, videos and photos are
widely used as a manner of spreading ideas on social networks (4).
On the social networks that have become the most popular in the last decade (Facebook, Twitter
and Instagram), young people are prominent as the most addicted users, accessing networks
daily or even multiple times a day (5,6). Because of this addictive use, social networks have a
strong influence on young people, even changing their habits and lifestyles (7). Young people do
not perceive this influence, believing that the information received by these social networks does
not affect them (8) However, several studies have demonstrated that the comments posted,
primarily from supposed ‘friends’, such as messages regarding body image, negatively affect selfimage and frequently affect behaviour (9–11).
The influence of social networks on young people occurs across many areas that compose
personality (12,13). One area is body image perception, particularly the degree of satisfaction with
one´s body image. The influence of social networks creates an erroneous body perception with
negative effects on personality (14,15).
An important factor in this dissatisfaction is the use of advertising on social networks with the
goal of propagating the standard beauty ideal: ‘a thin body’ (16). This ideal is strongly promoted
in Western societies by images and videos embedded in social networks (17). Several
experimental studies conducted in Western countries and some in southeast Europe demonstrate
the aforementioned influence of communication media on body dissatisfaction as well as the
damaging effects of exposure to this beauty ideal (10,18).
Advertising uses highly stereotypical body images to promote the physical standards and
unhealthy eating habits associated with food products directed towards young people (19). The
exploitation of body image is a reaction to a commercial strategy from quite different sectors, such
as food and agriculture, fashion, and sports (20). The current beauty standard is therefore a social
creation resulting from a multitude of commercial interests (21).
A low level of body satisfaction triggers unhealthy behaviour, which can result in eating
disorders. These disorders cause some of the most serious illnesses present in advanced society
(21–23). Although such illnesses convey important psychosocial connotations, external, social and
cultural factors exert a great influence, as do advertising and social networks (24). Normally,
these illnesses are observed in advanced, modern societies and in people with the best living
conditions.
Because body worship currently prevails, it is impossible to deny the influence of psychosocial
factors such as food habits and social pressure regarding this phenomenon (25), the aesthetic of

60

thinness and the models popular in communication media (26)which are displayed on social
networks (5).
In Spain, eating disorders have emerged (27) as an important clinical problem a decade after being
identified in English-speaking countries and countries in northern Europe (28).
This study on the influence of social networks in Spanish society has three components: linking
the frequency of video views on the primary networks over a period of ten days; an observational
study of mental health professionals’ opinions; and a statistical analysis of a self-designed survey
on body image, degree of body satisfaction and the perception and use of social networks.
III.2.

Study goal and hypothesis

This study examines the relationship between the degree of body dissatisfaction, the advertising
effectiveness, the drives for thinness and muscularity close to the image projected by advertising
and young men and women’s Social Networks use. The advertising effectiveness in the Social
Network and the degree of body dissatisfaction are of notable interest. Combining the social
comparison theory (29) and numerous studies showing the relationship between the degree of
body and eating disorders (21–23), implies that if people tend to compare themselves to others
then this event might outcome in a distorted image and eating disorders. The greater
opportunities to observe social media peers’ images and videos published, as well as the
perceived importance of these videos on the men and woman's body image may influence
people’s satisfaction with their own bodies and even creating a twisted idylls image. It can be
predicted that:
H1. Specialists will consider that social networks play a huge part in the development of eating
disorders
H2. The young women's degree of body dissatisfaction and image concerns will be more
representative than the young men’s sample.
H3a. Among the young women, the use of Social Networks will drive for thinness than
muscularity due to the thinner image show by advertising.
H3b. Among the young men, the use of Social Networks will drive for muscularity than thinness
due to the thinner image show by advertising.
H4a. The young women’s degree of body dissatisfaction will show a correlation with the
frequency of connections and the advertising effectiveness.
H4b. The young men’s degree of body dissatisfaction will show a lower significant correlation
with the frequency of connections and the advertising effectiveness.
H5: The young women´s decision for surgery in order to get the idylls body will be higher than
the men.
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III.3.

Materials and methods

The methodology is structured in three phases: the first is based on researching for videos which
contains advertising in order to understand the rapid distributions and its influence. The second
is focused on specialities whose point of view in the relation between social networks and eating
disorders. Finally, the last phase is focused on the perception on the students about social
networks, advertising, body image and body satisfaction.
III.3.1. First phase
The first phase focused on searching the principal social networks, Facebook, Twitter, YouTube
and Instagram, for advertising videos related to fashion that promote stereotypical beauty
standards. The video search was conducted using each of the Application Programming
Interfaces (APIs) of the various networks consulted (REST APIs from Twitter, Open Graph from
Facebook, YouTube’s API, and Instagram’s API) as search engines. The key phrase ‘fashion and
autumn 2016’ yielded thousands of videos. Videos were eliminated if their release date was
before 1 September. To reduce the numbers, all videos posted by individuals were excluded,
leaving only fashion brands with a high number of followers on social networks (Zara, Tommy
Hilfiger, Gucci, Ralph Lauren, etc.). Of the videos identified, the frequency of video sharing,
comments, retweets and likes from 1-15 September 2016 was studied. This time period was
selected to coincide with the new autumn-winter season of promotional fashion campaigns and
to coincide with the start of the academic year when the majority of students are in lectures and
have more time to browse social networks.
III.3.2. Second phase
The second phase focused on gathering mental health professionals’ opinions regarding social
networks and advertising as risk factors for eating disorders using a self-designed survey (Figure
1). The survey was evaluated by external experts who determined its degree of reliability. In the
12-question survey (I), the personal opinions of a sample of specialists from the community of
Madrid were collected. Five possible responses were assigned to each question. The responses
ranged from ‘disagree’ to ‘strongly agree’. The influence of advertising as a risk factor for eating
disorders, the influence of comments regarding body image on social networks, the experts’ level
of knowledge regarding the number of hours young people spend on social networks, and their
attitudes towards future prevention and awareness campaigns were analysed from the results
obtained.
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Figure 1. Ascending illustration of human body models for women (a) and men (b)

III.3.3. Third phase
In the third phase, a cross-sectional study was conducted. This study analysed the influence of
social networks on body image and the social perception of networks by a statistical study of the
variables: body image perception, degree of satisfaction with this image, images displayed in
advertising, the frequency of connections to social networks, and the users’ perception of the
networks’ importance.
It is extremely important to emphasise that this study intended to determine whether there is a
relation among body image perception, the influence of advertising, and the frequency of
connections to social networks.
The subjects of the study were students (N=328) between the ages of 18 and 25 from the University
of Córdoba in the degree fields of nursing, computer engineering, mechanical engineering and
electronic engineering. The students agreed to participate in the study on a voluntary basis and
responded to a self-designed survey with forty-eight questions. This survey was based on the
Body Shape Questionnaire (BSQ) (30), whose Spanish adaptation was completed by Raich (31).
The

body

image

survey

from

the

University

of

Granada

was

also

referenced

(https://test.ugr.es/limesurvey/index.php?sid=22944andlang=es).
The 48 questions were grouped into three sections. Section 1 examined body image perception,
Section 2 studied young people’s perceptions of advertising, and Section 3 studied the frequency
and manner of using social networks.
The questions referring to body image included illustrations of women’s and men’s bodies
(Figure 1). These illustrations comprise seven body images that vary from underweight to obese
and that are numbered from 1 to 7. In this section, one of the questions examined the steps each
young person would take to attain a body type that corresponded to the ideal.

III.4.

Results

The results obtained from this study will be exposed below, however, there have been some
limitations derived from the methodology followed. The main limitations have been: the use of a
survey instead of real life data and the research in the SNSs of the frequency of connections
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advertising videos related to the fashion without the inclusion of the comments made by the
users.
III.4.1. First phase
Thirty-five videos were selected by searching social networks. Of these videos, the frequency of
views, comments on the video, likes, retweets, followers and subscribers on Facebook, Twitter,
YouTube and Instagram were analysed. The videos were published from 1-15 September. The
video frequency results show an average of 54,589.3 views on Facebook, an average of 5,569
followers on Twitter, 304,058 views on YouTube and 244,321 views on Instagram, which have
shown an increasing rate of propagation speed.
III.4.2. Second phase
The results correspond to the descriptive observational study of the professionals’ survey of the
professionals who participated in the study, 99.5% were women with an average age of 38.3. The
mean for opinions regarding advertising as a risk factor (I1) was 4.60 out of 5, with a standard
deviation of 0.62, which indicates that the data are homogeneous, and that advertising is an
influential factor. The mean for social networks as a risk factor (I2) was 4.2 out of 5, with a
standard deviation of 0.78, which indicates that the data were more dispersed than in the previous
question. The mean for hours connected (I3) as an influential factor was 4.10, with a standard
deviation of 0.81. The predictions of eating disorders according to the professionals’ opinions (I6)
were 4.2 out of 5, with a standard deviation of 0.78. Finally, two items related to awareness
campaigns: their effectiveness as a health education factor (I11) and their increased use (I12). The
first had a mean of 3.10, with a standard deviation of 0.99, which indicates that the data were
more dispersed. The mean of the opinion on increasing their use as a protective factor was 4.4,
with a deviation of 0.96, which implies that the data were heterogeneous compared with the rest
(Figure 2). The hypothesis 1 is part demonstrated due to the data obtained; however, it was not a
significance result between the opinion about eating disorders and the social networks.
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Figure 2. Results from the Healthcare Professionals

III.4.3.

Third phase

The results presented correspond to the cross-sectional study. Of the total population analysed,
55.8% were men and 44.2% were women. The Paiwise test has been made in order to know the
p-values for each variable studied. It is shown dependence significance between degree of
satisfaction and effect of advertising, age with the advertising image, frequency of connections
and effect of advertising, degree o0 f satisfaction with current image and advertising image,
current image with desired image and degree of satisfaction, desired image with current image
and advertising image; advertising image with age, effect of advertising and desired image.
The average age of the sample was 19 for both men and female. The results were separated by
gender to eliminate possible bias (Table 1). Also, it has been made the Welch test, relating sex and
degree of satisfaction (F = 17.858, num df = 1.00, denom df = 106.51, p-value = 5.04e-05) and Fisher
test (Table 2) in order to analysed the relationship between the sex and the others variables such
as frequency of connections. Both show significance between sex and degree of satisfaction,
importance of publicity and frequency of connections.
Table 1. Pairwise two-sided p-values.
Effect

of Age

advertising
Effect

of

Frequency of Degree
connections

0.4412 0.0028

of Current

Desired

Advertising

satisfaction

image

image

image

<0.0001

0.0171

0.1721

0.0041

advertising
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Effect

Age

of Age

Frequency of Degree

of Current

Desired

Advertising

advertising

connections

satisfaction

image

image

image

0.4412

0.4177

0.1392

0.5342

0.0606

0.0005

0.1315

0.6139

0.7981

0.9969

0.0001

0.1846

0.0740

<0.0001

0.5333

Frequency of 0.0028

0.4177

connections
Degree

of <0.0001

0.1392 0.1315

satisfaction
Current image 0.0171

0.5342 0.6139

0.0001

Desired image 0.1721

0.0606 0.7981

0.1846

<0.0001

Advertising

0.0005 0.9969

0.0740

0.5333

Sex

LR Chisq

Df

Pr(>Chisq)

Frequency of connections

5.892

1

0.01521

Degree of satisfaction

0.097

1

0.75595

Effect of advertising

84.861

1

2e-16

0.0041

<0.0001
<0.0001

image

Table 2. Fisher test.

In Table 3, representing women, the mean degree of body satisfaction was 4.61 out of 7. In Table
4, representing men, the value was 5.0 out of 7. For women, the standard deviation for degree of
body satisfaction was 1.36, which indicates that the data from the sample were more dispersed;
for men, the standard deviation was 1.02. The women's degree of body satisfaction mean is lower
than the men's mean which implies a higher degree number of body dissatisfaction among the
women's sample than the men's proving the H2.

Table 3. Survey results from the young women’s groups.
Age

Current

Degree

of Desired

image

satisfaction

Advertising

Effect

of Frequency of Social

image

image

advertising

connections

network

Mean

19.68 3.34

4.61

2.94

1.55

3.27

9.93

3.39

Median

19.00 3.00

5.00

3.00

1.00

3.00

9.80

3.00

Standard

1,49

1.36

0.65

0.75

1.62

2.83

0.95

Deviation

66

0.92

Age

Current

Degree

image

satisfaction

0.86

Variance

2.22

Skewness

1.432 0.158

Std.

Error 0.285 0.285

of Desired

Advertising

Effect

of Frequency of Social

image

image

advertising

connections

network

1.84

0.43

0.57

2.63

8.02

0.90

−0.512

0.055

1.176

0.255

0.334

0.054

0.285

0.285

0.285

0.285

0.285

0.285

−0.489

−0.581

0.575

−0.954

−0.828

−0.429

0.563

0.563

0.563

0.563

0.563

0.563

of
Skewness
Kurtosis
Error

3.456 −0.784
of 0.563 0.563

Kurtosis

Table 4. Survey results from the young men’s group.
Age

Current

Degree

of Desired

image

satisfaction

Advertising

Effect

of Frequency of Social

image

image

advertising

connections

networks

Mean

18.63 3.49

5.00

4.00

3.88

2.17

10.47

3.39

Median

18.00 3.00

5.00

4.00

4.00

2.00

10.00

3.00

Standard

1.64

1.21

1.02

0.59

0.81

1.12

3.67

0.89

Variance

2.69

1.46

1.05

0.35

0.66

1.25

13.50

0.79

Skewness

2.058 0.748

−0.879

−0.762

−1.239

0.667

0.790

−0.654

0.369

0.369

0.369

0.369

0.369

0.369

1.029

2.927

1.587

−0.425

0.387

1.164

0.724

0.724

0.724

0.724

0.724

0.724

Deviation

Std.

Error 0.369 0.369

of
Skewness
Kurtosis
Std.

4.396 −0.0212

Error 0.724 0.724

of Kurtosis

The mean obtained for the image shown in advertising was 1.55, which is extreme thinness. The
standard deviation was 0.75, with the data concentrated around the values 1 and 2. These results
prove the H2a implying that women’s sample drive for a thinness than muscularity due to the
images shown by adverting in the SNSs
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Table 3 indicates that the mean of the ‘advertising effectiveness’ variable was 3.27 out of 7, which
is a value of medium effectiveness. However, the standard deviation was 1.62. Thus, the data
corresponding to this variable were not homogeneous.
Finally, two variables of the social networks were studied: the mean frequency of connections to
different networks during the week and the networks as a fundamental means of communication.
For the first variable, the mean was 9.93 connections per week. The standard deviation was 0.95,
implying that the data were concentrated, with the most repeated value being 9.80. Finally, the
social network variable indicated that the mean was 3.39 out of 5, which suggests that the sample
is consistent with the assertion ‘the networks are a fundamental means of communication’. In
addition, the deviation was 0.95, with the data concentrated around the value of 3.
Table 4 depicts the statistical study of the variables related to social networks: ‘frequency of
connections’ and ‘social networks as a means of communication’. The mean frequency of
connections to social networks was 10.47, with a standard deviation of 3.67, suggesting that the
data were quite dispersed. The mean of social networks as a means of communication was 3.39,
reflecting a mean value in accordance with the assertion ‘social networks are a fundamental
means of communication’, with a standard deviation of 0.89, which reflects that the data were
grouped.
Table 4, focused on the men’s group, shows that the mean for the “perception of the image that
the young person has of himself” variable was 3.49, a more muscular image. The standard
deviation of 1.21, however, indicates that the data were more dispersed. The mean of the ’desired
image’ variable was 4, which indicates a higher concordance with the image that men have of
themselves, with a standard deviation of 0.59, which indicates a higher homogenity among the
results. For the ‘image shown in advertising’ variable, the mean was 3.88, with a standard
deviation of 0.81. Finally, with regard to advertising, the mean of the ‘effect of advertising’
variable was 2.17 out of 7, suggesting that the majority of young people believe that advertising
on social networks does not affect them. However, the standard deviation of this variable was
1.12, which demonstrates that the data were more dispersed. Thus, the H3a was supported; the
H3b has been also supported by the men's men results about the ‘perception of the image that the
young person has of himself’, ‘desired image’ and ‘image shown in advertising’ implying that
they actually drive for muscularity than thinness.
The Kruskal-Wallis test of degree of body satisfaction was completed for the seven variables
studied to confirm or reject the null hypothesis: “the degree of satisfaction is independent of each
of the variables’. This study was completed separately for samples of men and women.
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The Table 5, the null hypothesis is rejected, indicating that the degree of satisfaction depends on
the following variables: frequency of connections (Chi-square 15.321, df [difference] 5, p-value
0.009), current body image (Chi-square 17.791, df 5, p-value 0.003) and the effect of advertising
(Chi-square 19.171, df 5, p-value 0.02). In addition, it was made the correlation between the degree
of satisfaction and the variables which shows significance correlation with the variables: effect of
advertising (t = −3.463 and p-value = 0.000965), desired image (t = 2.782 p-value = 0.007114) and
current image (t = −4.031 and p-value = 0.000152). This table support the H4 a, focused on
women's sample has shown more variables than the previous predicted, frequency of connections
and the advertising effectiveness, that correlate with the degree of satisfaction.
Table 5. Results for degree of body satisfaction in the female group.
Age

Advertising

Frequency

image

connections

9.127 3.603

Df

5

Asymp.

0.104 0.608

Chi-

of Current

Desired

Social

Effect

of

image

image

network

advertising

15.321

17.791

3.475

3.592

19.171

5

5

5

5

5

0.009

0.003

0.627

0.609

0.002

Square
5

Sig.

Table 6 presents the Kruskal-Wallis men’s sample test. In this table, the null hypothesis is
accepted because the chi-square values and p-values obtained were not significant; thus, the
degree of body satisfaction does not depend on the proposed variables. Furthermore, it was made
the correlation between the degree of satisfaction and the variables; however, it shows no
significance correlation with the variables. To sum up, the Hypothesis 4b posited that the young
men’s degree of body satisfaction would not show a correlation with frequency of connections
and the degree of satisfaction which implies that this hypothesis is rejected.
Table 6. Results for degree of body satisfaction in the male group.
Age

Chi-

Current

Desired

Advertising

Effect

of Frequency

of Social

image

image

image

advertising

connections

networks

2.084 3.747

6.153

1.692

2.041

4.253

6.506

4

4

4

4

4

4

Square
Df

4
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Age

Asymp.

Current

Desired

Advertising

Effect

image

image

image

advertising

connections

networks

0.188

0.792

0.728

0.373

0.164

0.720 0.441

of Frequency

of Social

Sig.

Figure 3 presents the frequency of young people’s responses to actions they would take to attain
the desired body image. The population was divided into male and female, and the answers given
were grouped into five categories: unhealthy diet, healthy diet, physical exercise, surgical
treatment and no action. As observed in this table, although only 6.6% of men and 1.4% of women
would not take any action to change their bodies, the rest, 93.4% of men and 98.6% of women,
would take one or more actions to bring themselves closer to the ideal body prevalent in society.
Of the sample, 27.87% of men and 26.2% of women would go on healthy diets. Many would
combine diet with physical exercise, 72.13% of men and 82.06% of women, which was the most
common activity to improve their physical appearance and personal health. Only 0.54% of men
would be willing to undergo surgical treatment to improve their physical appearance whereas
the women’s percentage was 24.83%. Finally, in this well-educated university population, only
0.54% of men and 3.45% of women were willing to use unhealthy weight loss practices to attain
the ideal body.

Figure 3. Frequency of actions taken to attain physical appearance.
The hypothesis 5 posited that the young women’s decision for surgery in order to get the idylls
body would be higher than the men, was proved by frequency as it has been explained before.
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III.5.

Discussion

Videos appearing on social networks are viewed by a large population, are distributed rapidly
and achieve a high number of followers and users in a short time period. These results are
consistent with previous studies on videos that quickly become viral (32).
The data obtained from the opinions of mental health specialists indicate that these professionals’
opinions are that advertising and social networks are considered risk factors for the development
of eating disorders, with means of 4.4 and 4.2 of five, respectively. Regarding predicting
disorders, these specialists believe that the number of cases will continue to increase. Their
opinions were quite dispersed with regard to possible awareness campaigns, although the
majority of professionals believe that these campaigns are beneficial and that increasing their use
is necessary to improve health education.
The data obtained from the study regarding the influence of social networks on eating habits and
social perception show variations with respect to distinct variables and different behaviours in
male and female populations. The results of the statistical study indicate that the degree of body
satisfaction in men is higher than in women and that body image is focused on obtaining an image
similar to the image shown in advertising for both male and female populations.
These results reflect that men want a more athletic figure whereas women want to be thinner,
closer to the extreme thinness displayed in advertising. Women believe that the effect of
advertising on body image is much higher, 3.29/7, than men do, 2.17/7. However, the standard
deviation indicates that women’s opinions were more disparate and men’s were more
homogeneous. These results are similar to the results observed in other European countries
regarding the thin and athletic stereotypes (15,33).
With regard to the frequency of connections to social networks, men have a weekly mean value
of 10.45 connections, which is more frequent than women’s, whose mean was 9.93. By contrast,
the results indicate that women agree more with the assertion that social networks are a
fundamental means of communication whereas men agree less with this statement (32).
Among the female population, the degree of satisfaction was related to the frequency of
connections to social networks, the effect of advertising and their own body image. However,
among the male population, the degree of satisfaction was not significantly related to the
variables studied.
This correlation between degree of body satisfaction and the different variables (frequency of
connections to social networks, effect of advertising and body image) has not been established in
previous studies.
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Finally, it is notable that from the study on the frequency of different actions that young
university students would take to change their bodies, the large majority of both men and women
chose physical exercise followed by a healthy diet. However, the frequency with which women
are willing to undergo surgical treatment (24.83%) is remarkable compared with the negligible
percentage of men who would be willing to do so (0.54%). Conversely, the percentage of the
population that would do nothing (6.6% in men and 1.4% in women) and people who would be
willing to try unhealthy weight loss practises (0.54% of men and 3.45% of women) is quite low.
The results indicate that women are more inclined to take a greater number of possible actions to
attain the desired body. However, at the university level, the frequency of using unhealthy
practises is low compared with studies that focus on adolescents (24)(Garousi et al., 2016).
Perhaps knowing the risks of these practises and having a higher level of maturity account for
the difference.
III.6.

Limitations and Implications

There are some limitations in this study, which offer suggestions and implications for future
research. First, it was asked to the participants to freely answer the survey about their frequency
of connections and used SNS, and perceived information according the advertising image.
Although, the surveys provide accurate data about the SNSs and the different variables studied,
future studies should access to the actual students profiles in the SNSs and register the comments,
likes and the time spent. Second, our study sample has focused on undergraduate students, how
have been found to be more active on newer SNSs like Instagram (Lenhart et al..2015), however,
future studies should include high school are study samples and also it should be included newer
SNSs Snapchat and study dipper the use of Instagram instead of Facebook. Third, our study has
focused on the videos and images related to the fashion, however, future studies should include
comments and pages which produce unsafety information about nutrition and ways of losing
weight.

III.7.

Conclusions

Videos on social networks demonstrate their great influence as a means of disseminating
information touted by famous figures who participate in videos that promote a specific beauty
stereotype.
With regard to the perception of the importance of advertising on social networks as factors in
eating disorders, mental health professionals are concerned with the number of hours spent
connected to social networks and the steady increase in eating disorders in today’s society. These
specialists believe that the number of awareness campaigns in the population must increase.
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Men have a higher degree of body satisfaction. Men also believe that advertising has little effect
on them whereas women report having a lower degree of satisfaction and that advertising has a
greater effect on them. Women seek a thinner figure whereas men seek a more athletic figure,
both near the advertised ideal. Women find social networks more necessary as a fundamental
means of communication.
The mean frequency of connections to social networks is high in both men and women. Both
genders’ spending a considerable amount of time on networks can lead to the networks’
influencing their personal lives.
The degree of body image satisfaction in women has a high correlation with the frequency of
connections to social networks, the ideal body image impressed upon today’s society and the
effect of advertising. As the frequency of connections to social networks increases, poor body
image and the effect of advertising increases, this produces a high degree of body dissatisfaction.
Women are more inclined to take a greater number of possible actions to attain the desired body,
although at a university level, the frequency of using unhealthy practises is low.

V.2.
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Abstract: Disordered eating attitudes are rapidly increasing, especially among young women in
their twenties. These disordered behaviours result from the interaction of several factors,
including beauty ideals. A significant factor is social media, by which the unrealistic beauty ideals
are popularized and may lead to these behaviours. The objectives of this study were, first, to
determine the relationship between disordered eating behaviours among female university
students and sociocultural factors, such as the use of social network sites, beauty ideals, body
satisfaction, body image and the body image desired to achieve and, second, to determine
whether there is a sensitive relationship between disordered eating attitudes, addiction to social
networks, and testosterone levels as a biological factor. The data (N = 168) was obtained using
validated surveys (EAT-26, BSQ, CIPE-a, SNSA) and indirect measures of prenatal testosterone.
The data was analysed using chi-square, Student’s t-test, correlation tests and logistic regression
tests. The results showed that disordered eating attitudes were linked to self-esteem (p < 0.001),
body image (p < 0.001), body desired to achieve (p < 0.001), the use of social media (p < 0.001) and
prenatal testosterone (p < 0.01). The findings presented in this study suggest a relationship
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between body image, body concerns, body dissatisfaction, and disordered eating attitudes among
college women.
Keywords: social media; disordered eating behaviours; body image; female; university
IV.1.

Introduction

Mental health problems have increased, especially among young people over the last decade (1).
The most common mental problems are behavioural, emotional, and hyperkinetic disorders.
Among these illnesses, disordered eating behaviours are rapidly increasing in a short time,
especially among young women (2,3). These disordered attitudes are defined as afflictions in
which people suffer severe disruption in their eating behaviours, thoughts and emotions. The
people who suffered from these complaints are usually preoccupied with the food and weighing
weight. In this sense, disordered eating is used to describe a range of irregular eating behaviours
that may or may not warrant a diagnosis of a specific disordered eating attitude (4).
These disorders usually occur women in their twenties or during the adolescence (3). People who
suffer these disorders, usually present altered attitudes, behaviours, weight perception, and
physical appearance (5). Moreover, disordered eating behaviours or attitudes are defined as
unhealthy or maladaptive eating behaviours, such as restricting or binging, purging (6). These
behaviours are not categorized as an eating disorder, though they are considered a phase of
diagnosed eating disorders (7).
The concern from health care systems is based on the fact that these severe mental disorders
usually puts in danger the well-being and health of the people who suffer them (5). One-third of
the women in the world have suffered from these mental problems at some point in their life (6).
If they have been not adequately treated, they may have developed severe clinical disorders (8).
Moreover, around 1% of the people with these disordered eating attitudes struggle with
unhealthy and emotional problems through all their lives (6).
Out of the population with disordered eating attitudes, 16% of them presents overeat, 20%
purged by vomiting, and 61% food restringing (9). These frequencies changed as people aged,
being more common food restriction on older women and vomiting during adolescence (10).
Moreover, recent data have discussed the increase how the minimum age of the people with
disorders is around twelve and decreasing. Meanwhile, the prevalence of disordered eating
attitudes appears to increase as young adults or adolescents grow older (10).
Although these diseases have a crucial psychobiological component, social and cultural factors
have a significant influence. Among these factors, advertising has been described as internalizing
or normalize mean to spread unrealistic beauty ideals. Therefore, a higher incidence of these
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diseases is presented in advanced and modern societies and people with the best living
conditions, mostly caused by the popularization of thin and muscular ideals (11–13).
Several biological factors have been linked to disordered eating attitudes, being descried that up
to fifty per cent of disordered eating is familiar transmitted (5,14). Researchers also have
suggested that neurotransmitters in the brain are involved in disordered eating attitudes and
therefore, eating disorders (15,16). Also, the hormones have been linked as factors to the puberty,
body perception and body concerns (17,18). Among hormones highly studied has been the
testosterone, which more precise method to examine will be using a blood sample. Nevertheless,
different researchers pointed out the possibility of using indirect markers to avoid taking
biological samples and risks for the participants. In this sense, most studies have linked
testosterone and estrogenic levels via the 2D:4D digital ratio as an indirect indicator (19), which
heavily dictates attractiveness (17). This ratio, which is based on the difference in length of the
phalanges of the hands (2D: 4D ratio) having a lower ratio as an indicator of the existence of a
higher level of testosterone, is used for the determination of intrauterine testosterone levels
during the gestation (20). This ratio has reflected the relationship with self-perception, body
image, body dissatisfaction, and disordered eating behaviours (20,21). Based on these studies, the
hormone levels, and the indirect marker might appear to have an essential role in disordered
eating attitudes (22). Nevertheless, other authors have described how biological or genetical
factors are essential but not determine these disordered eating attitudes (23).
Other factors such as ethical or familiar factors contribute to the development of this disordered
eating behaviours (24). In this sense, previous studies have established that the probability of
developing an disordered eating attitude or a diagnosis of eating disorders is higher if the mother
had an disordered eating or self-esteem problems (25,26). Moreover, ethnicity has been linked to
the perception of beauty ideals, self-esteem and body perception (27,28).
Another critical factor is the media by which beauty ideals have been promoted. The media plays
a vital role in formulating what is attractive in society, increasing the thin-ideal beauty among
female being unattainable (29,30). These ideals confirmed the way young people perceived
themselves, and therefore how they value themselves (10,31). This contradiction between what
society portraits as a role model and the real body that many young women have resulted in body
concerns. Body concerns usually maintain in time and increase body dissatisfaction. This body
dissatisfaction emerges because of the distortion on the body image, its perception and therefore,
body concern (32,33). This dissatisfaction also plays an essential role in disordered eating
attitudes since it provokes emotional and psychological distress (34).
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In this sense, the theory of social comparison and numerous studies studied the relationship
between body dissatisfaction and disordered eating attitudes to understand better the causes of
these illnesses. These previous works showed that real comparison with other people heads to
distortion of body image and may favour disorderly feeding (11,29,35). Also, Fredrickson and
Roberts 1997 suggested that the sexualization and self-objectification promoted via media should
be considered as a risk factor for disordered eating attitudes (36–38). Based on previous studies
and recent studies seems that the role of the media in disordered eating attitudes is noteworthy
(1,11,39).
This paper presents a research study in which these objectives have been pursued: first, to
determine the relationship between disordered eating attitudes in female university students and
sociocultural factors, such as the use of social networks sites, beauty ideals, body satisfaction, the
body image and the body image desired to achieve. Second, to determine whether there is a
sensitive relationship between disordered eating attitudes, addiction to social networks, and
other biological factors, such as testosterone levels.

IV.2.

Background

College-age women may be at particular risk for body dissatisfaction and disordered eating
practices due to the unhealthy weight gain that often occurs during this life stage (3,31). The
promotion of beauty ideals in the media disseminates disordered eating (40,41), drive for thinness
and body dissatisfaction among female college students (42). Furthermore, the growth of social
networking sites (SNS), such as Facebook or Instagram, has also increased the exposure to thin
and fit ideals (2,43,44). The social media are more used than any other media as a mean of
communication. These internet-based sites pulled the users to create personal profiles and share,
view, comment and ‘like' peer-generated content [20].
Importantly, young people, almost 90% of them (ages 18-29), reported being active users and
being continuously exposed to different content an images in this media (14,45). Among the most
active users of these media stands out the influencers. These new media role models have a
significant impact in the last tendencies, the news and the trends that young people are following
(46). In this sense, researchers have also pointed out how social media and influencers may have
the key to decrease body dissatisfaction and body concerns. Nevertheless, substantial studies
showed that economic interests are linked with the promotion of dieting in social media, or even
surgery (47).
The last publications concluded that the most dangerous social media was Instagram, followed
by Facebook and Twitter. These conclusions were based on the instant satisfaction of reviewing
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and having peer views in the images posted by the users (48). Especially in Instagram, the
message is accommodated according to the image uploaded (47).
These studies concluded that the influence of the advertising and the promotion of the thin and
muscular ideals might more be connected with the perception that young people has regarding
body, dieting and the social media (49). Also, the objectification suggests that the media's sexual
objectification of women modifies their body appearance. Because of this, it could be concluded
that self-perception slowly shapes attractiveness resulting in a modification in the body-image,
body dissatisfaction and disordered eating attitude. With all being said, the proposed
hypothesises are the following:
H1. Among the young women, the self-image will be linked to the body dissatisfaction, the thinideal and desire to change one’s body shape.
H2. The level of body dissatisfaction among female college students will be high and be linked to
self-esteem.
H3. The young women’s eating behaviours will be linked to the degree of body dissatisfaction
and the frequency of using social media.
H4. The young women’s body image and body description will be lightly connected to the
prenatal testosterone levels.
IV.3.

Methodology

IV.3.1. Design and sample
In the first phase, a cross-sectional study has been carried out focused on female college students,
aged from 18 to 25 years. The sample was recruited to participate in-person survey from April to
May 2018 from the University of Cordoba. The selection of the sample was based on nonprobability convenience sampling. This method of sampling was selected based on the
accessibility of the students and previous scheduling with the professors.
The final sample was constituted by 168 subjects, from biological, education, informatics and
nursing degrees, who agreed to participate in the study voluntarily. The initial sample was 224,
though the final sample was 168 after applying the exclusion terms. The mean age of the sample
was 20±0.76.
IV.3.2. Measures
All the surveys used in the study are validated in different languages, including Spanish.
Moreover, these surveys are worldly used among health professionals and researchers in the
health field (50).
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The demographic and anthropometric data were not included in this study since the objective
focused on the socio-cultural and individual factors. In this sense, the perception of young people
was focused on social media, self-appearance, specific social networks sites and distorted eating
behaviours.
The EAT-26 with the reduced version of 26 items, was used to assess the frequency of disordered
eating attitudes (51,52). This test measures the low, medium, and high risk of having a disordered
eating attitude. Moreover, three different disordered eating behaviours can be reflected
depending on the answers to each item. In this sense, these three subscales are dieting (focused
on questions 1,6,7,10,11,12,14,16,17,22,23,24,26), bulimia and food preoccupation (focused on
questions3,4,9,18,21,25) and food oral control (2,5,8,13,15,8,20). Total scores were calculated by
taking the sum of the 26 items, based on the value from 0 to 3, where higher scores, over 20 points,
indicated higher levels of disordered eating behaviours. This validated survey based on screening
disorder eating attitudes when the score is over 20 points (52). Nevertheless, this survey does not
provide a definite diagnosis of eating disorder; therefore, a clinical evaluation is needed. This
evaluation can be carried out via individual interviews.
The body satisfaction questionnaire (BSQ) (53), whose Spanish adaptation was completed by
Raich (54), was used. The stereotypes perception survey from the University of Granada was also
used (55).
The questions referring to body image included illustrations of women's bodies. These
illustrations comprise seven body images that vary from underweight to obese, numbered from
1 to 7. Besides, a specific section focused on body satisfaction, examining their satisfaction on a
scale from 1 to 7, with lower scores relating to higher levels of body dissatisfaction. In this section,
one of the questions examined the steps each young person would take to attain a body type that
corresponded to the ideal.
The body image concerns were observed by using the BSQ, a self-report instrument evaluating
weight and shape preoccupations (54). Sample items include: "Have you been so worried about
your shape that you have felt you ought to diet?"; "Have you noticed the shape of others and felt
that your shape compared unfavourably?". The questions are answered on a six-point Likert scale
(1=never, five =always).
The Appearance Evaluation (AE) subscale of the Multidimensional Body-Self Relations
Questionnaire-Appearance Scales (MBSRQ) was used to measure self-perception and stereotypes
(56). Participants rate the extent to which they agree with seven statements (e.g., "Most people
would consider me good-looking") on a 5-point scale (1 = disagree, 5 = agree) with lower scores
indicating lower self-perception and stereotypes.
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Finally, self-esteem was evaluated by the Rosenberg survey (CIPE-a) composed of ten questions,
which provided us with high, medium, or low levels of self-esteem. The questions were given a
scale on a 4-point scale (1 = disagree, 4 = agree), with lower scores indicating lower self-esteem
(57).
On the other hand, the survey focused on social networks had a preliminary yes/no items about
having social network accounts on Twitter, Facebook, Instagram, YouTube or Snapchat.
Participants indicated how often they access/check their respective accounts daily on a 5-point
scale: hardly ever, sometimes, usually, all most all the time and always. Also, the participants'
daily use (hours per day in social networks and highly visual social media, i.e., Instagram,
Snapchat), number of accounts and importance given to these was rated on a 1 (strongly disagree)
to 5 (strongly agree) scale.
Meanwhile, addiction to social networks was evaluated by a validated survey called the Social
Networks Addiction Questionnaire (SNSA) (50). The survey is based on the DSM-IV-TR (27), a
diagnostic instrument that does not recognize psychological addictions as disorders but as a prior
stage that can lead to addiction. The survey is formed by 24 items applying the 5-point rating
system (from 0 to 4), taking into account the frequency from "never" to "always" (56).
The study has focused on the indirect determination of intrauterine testosterone levels during the
gestation, determined experimentally from the difference in length of the phalanges of the hands
(2D: 4D ratio). This measure was selected to determine the possible relation with sociocultural
factors indirectly. The selection of this method was based on reducing the risks, vulnerability and
protecting biological or genetical material from the participants. When the ratio is higher, the
difference between the second and fourth finger, it is implied lower levels of testosterone (21).
Since 2D:4D is an indicator of testosterone and oestrogen levels (58), which heavily dictate
attractiveness (17). Therefore, this digit ratio may be related to self-perception, body image, body
dissatisfaction, and disordered eating attitudes.
IV.3.3. Instruments
The instruments used to obtain the image of the hands were a Canon Camera EOS700D, a
Manfrotto

tripod

Compact

Advance.

Also,

free

access

software

GeoGebra

(https://www.geogebra.org), was used to analyse the indirect marker of testosterone levels
(2D:4D ratio).
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IV.3.4. Procedure
Participants approved a participant information statement, consent form, and questionnaires,
followed by the approval of the Research Ethics Committee of Public Health System in Cordoba
(Ethical Approval number 273, reference 3773).

The participants were undergraduate students with health, education, life and engineering
studies. The recruitment took place in different classrooms of the University, being previously
explained the objective of the study, ethical indications, risks for the participants and voluntarily
of the study. During the recruitment, a teacher and a researcher were present in the classroom the
entire time.
The inclusion of the participants was based on an initial survey, which was provided previously
in the same classroom. In this survey, the students were asked the previous diagnosis of conduct
or emotional disorders, addiction to technologies, abuse of substances, and having a social
network account. Those students that had a previous diagnosis of conduct, emotional disorders,
or addiction were eliminated from the sample and were not given the survey of the study. Those
students that did not have an account on any social network were also excluded from the study
(Figure 1).
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Figure 1. Flow chart of the recruitment and selection of the sample
IV.3.5. Statistical analysis
Mean, and standard deviation (SD) were calculated for the quantitative variables and frequencies
in the case of qualitative variables. Firstly, it was studied the normalization of the data using the
Kolmogorov-Smirnov test (p<0.05). Moreover, the Cronbach's alpha test was used for
determining consistency among the scales and subscales, and especially the SNS test showed
acceptable value (0.77) and the EAT-26 (0.83) was excellent. After that, in order to assess the first
objective, the chi-square (χ2) test was used for the qualitative variables, such as gender and body
image, and the t-student test was applied to compare quantitative variables, such as EAT-26 score
and age. Besides, correlational analyses were used to examine relations between all variables.
Moreover, the second set of analyses examined the impact of the relationship between disordered
eating attitudes and the rest the factors measured. For this purpose, the crude and adjusted Odds
Ratio (OR) values were calculated for the logistic regression. In the end, the ROC (Receiver
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Operating Characteristic) curves and the validity indexes were used for diagnostic accuracy of
disordered eating attitudes having body dissatisfaction and social networks addiction.
IV.4.

Results

The initial analysis of the data showed that women (N=168) had a range of age between 21 and
22, being 96.7% of them white caustic European. Moreover, the body image that they had was in
range between 3 and 4, which may imply a normal weight. The perception that they had of
themselves was fatter (3.56±1.2) when compared to the desired body image (2.99 ±0.83) (Table 1).
Additionally, the most common description of body satisfaction showed low and medium-high
levels of body satisfaction (48.7%). In this sense, the difference among the group with lower and
higher levels of body satisfaction was related to the body image given by the women (χ2= 113.64,
p<0.001).
Table 1. Mean, standard deviation and confidence intervals
Mean (SD)

CI 95%

Self-image

3.56 (1.2)

3.38-3.75

Disordered eating

18.34(10.7)

16.70-19.97

Self-description

3.99 (0.98)

3.84-4.14

Body satisfaction

4.32 (1.48)

4.1-4.54

Desired body image

2.99 (0.83)

2.86-3.12

Method of change

1.98 (0.82)

1.76-2.01

Zone to change

3.37 (1.95)

3.08-3.67

Self-perception

2.76 (0.89)

2.62-2.89

Stereotypes

2.59 (0.75)

2.48-2.71

Self-esteem

31.10 (4.7)

30.3-31.8

SNS addiction

14.69(10.37)

13.11-16.26

Use of social media

3.13 (0.72)

3.02-3.24

Frequency of connections

3.46 (0.92)

4.32-3.6

Duration of the connections

3.2 (1.17)

3.02-3.38

Importance of social media

2.8 (0.87)

2.67-2.94

Moreover, the results from the data showed that almost 93% of the women desired to change at
least three-zones of their body using at least two different methods (1.98±0.82). The method most
used was a physical activity (92%), diet (48%), surgery (24%) and beauty or alimentary products
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(23%). Among, the zones to modified by a surgical procedure, 68% of the women indicated
breasts implants.
The analysis of the results from the EAT-26 test showed that most of the women had a medium
probability of having disordered eating attitudes (18.34±10.7). Figure 2 reflects the frequency of
the scores from the EAT-26 related to body satisfaction.
The figure displays a higher frequency of score over 20 points in disordered eating behaviours in
the lower points of the body satisfaction scale. This figure implies that there were more values
over 20 points when women suffered higher levels of body dissatisfaction. Also, the analysis
between the score in the disordered eating behaviour test and level of body satisfaction showed
significant difference among individuals with low and high levels of body satisfaction and scores
over 20 points in the EAT-26 (χ2= 375.34, p<0.001). Moreover, a more in-depth analysis of the
data, based on women with more than 20 points in the EAT-26, 48 out of 168 women, showed
that 40.81% had food oral control, 38.77 % presented bulimia and food preoccupation and 20.5%
dieting.

Figure 2. Results from the EAT-26 related to body satisfaction
Further study of the data was carried out in order to address the possible correlations between
the body image that women perceived of themselves and the other variables analysed. In table 2,
the correlations between the body image and the different variables have shown significant value
with numerous factors, including disordered eating attitudes, self-esteem, desired body image or
number of methods. These correlations were positive for a fatter body image in higher score in
the EAT-26, more methods used to modify the body image and the current body image.
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Moreover, negative correlations were found for a curvier description that the women gave about
their body and higher desired for a thinner body image, higher body dissatisfaction, and lower
levels of self-esteem.
Table 2. Correlations with body image that women perceived of themselves.
Correlation

p-value

Disordered eating attitudes

0.29

<0.001

Self-description

0.72

<0.001

Body satisfaction

-0.39

<0.001

Desired image

-0.46

<0.001

Method of change

0.22

<0.01

Self-perception

-0.38

<0.001

Stereotypes

0.38

<0.001

Self-esteem

-0.34

<0.001

2D:4D ratio

0.17

<0.05

Another variable that determines a "fatter" body image is the level of prenatal testosterone,
measured by the 2D:4D ratio. This result displayed a positive relationship implying that a higher
2D:4D ratio, lower levels of intrauterine testosterone, may lead to a fatter body image.
On the other hand, table 3 exposed the analysis of correlations between the score obtained in
EAT-26 for disordered eating attitudes and the other factors analysed. This test displayed a
negative correlation between having higher score in the test and having lower levels of body
satisfaction, self-esteem, the desired of having a thinner body image and worse perception of their
own body.
Table 3. Correlations with having higher scores in the disordered eating attitudes test.
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Correlation

p-value

Body Image

0.32

<0.001

Self-description

0.34

<0.001

Body satisfaction

-0.64

<0.001

Method of change

0.37

<0.01

Self-perception

-0.38

<0.001

Stereotypes

0.57

<0.001

Desired image

-0.19

<0.05

Zone to change

0.35

<0.001

Self-esteem

-0.49

<0.001

Addiction to SNS

0.18

<0.05

2D:4D ratio

0.41

<0.001

Moreover, the positive correlations were obtained for numeral factors studied. The most
highlighting positive correlations were reflected for a higher score in the SNS addiction test, a
fatter body image, and a higher difference in the 2D:4D ratio. These results implied that a higher
2D:4D ratio or fatter body image may lead to a higher score in the EAT-26.
The logistic regression model was used to define a disordered eating behaviour related to having
lower levels of body satisfaction, the desired to achieve a thinner body image, lower levels of selfesteem, higher score in the SNS addiction test, higher duration of connection to this media and
higher difference between the second and fourth finger (Table 4).
Table 4. Logistic Regression for disordered eating attitudes.
Non-adjusted

Adjusted

ED(Yes)

ED(No)

OR

CI

OR

CI

Body Dissatisfaction

3.35 (1.48)

4.73 (0.21)

0.49

0.38-0.64

0.54

0.33-0.87

Desired image

2.76 (0.14)

3.19 (0.07)

0.56

0.37-0.83

0.24

0.11-0.52

Stereotypes

3.15 (0.69)

2.35 (0.98)

5.17

2.95-9.06

2.56

1.16-0.65

Self-esteem

2.80 (0.53)

3.26 (0.39)

0.10

0.043-0.24

0.15

0.04-0.63

Addiction to SNS

0.96 (0.11)

0.68 (0.57)

1.71

0.56-0.74

0.48

0.23-1.01

Duration of the connections

3.43 (0.17)

3.03 (0.09)

1.32

1.4-1.76

1.68

1.05-2.69

Testosterone levels (2D:4D ratio)

1.20 (0.79)

0.6 (0.79)

2.49

1.62-3.62

3.13

1.60-6.12

From the analysis based on levels of self-esteem and social networks, the results showed that
most women have high levels of self-esteem (31.1±4.7) and low levels of addictive behaviour to
social networks sites (14.69±10.37). Furthermore, the results of the social networks sites presented
a high dispersion of the results. In this sense, the confidence intervals (95%) were focused on
medium levels regarding addictive behaviour to SNS (13.11-16.26).
Based on this, the correlations for the score in the SNS addition test were studied. The results
indicated positive significance for the number of methods used to change their body image
(<0.001), higher desired of a thinner body (p<0.001), lower levels of self-esteem (p<0.001), more
number of social media accounts (p<0.001), longer duration of the connections (p<0.001) and the
importance given to the social networks (p<0.001). Nevertheless, the difference between the
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second and fourth phalange (2D:4D ratio) showed no significant with having scored in social
networks addiction test.
Finally, based on the results from the logistic regression, a probabilistic model was obtained. This
model could diagnose 42.9% of the population with disordered eating attitudes (R2 Cox and Snell
0.429) by knowing if the person had scored high in the SNS addiction test, body image, body
dissatisfaction and high desired of having a thinner body. The specificity (90.3), sensibility (68.9)
and valid index (84.6) resulted were optimal. Finally, the curve of the model was analysed (Figure
3) obtaining an acceptable probabilistic high risk of a disordered eating attitudes (Area= 0.94,
p<0.001, CI 0.88-0.97).

Figure 3. Roc curve from the logistic model for disordered eating
IV.5.

Discussion

This study has reflected how different factors, such as the level of self-esteem (Table 1), might
play a significant role in disordered eating behaviours.
Among these factors the body image that women perceived over themselves stood out as a
significant element. In this sense, according to previous researchers, body image is
multidimensional, being made of perceptual, behavioural, and cognitive-affective domains
created by the individual (46). This perception is dependent on a variety of elements, including
social media and beauty ideals. In the case of social media, the results from this study showed a
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relationship between the body image, body ideals and the use of social media (Table 2 and 3).
Furthermore, previous publications explained that the desire to achieve the beauty ideal emerges
as the internalization of the portrait image exposed in the media (59,60). Homan (2010) discussed
how among female college students, two principal beauty ideals coexist, athletic-ideal and thinideal (61). The internalization of the athletic-ideal predicts compulsive exercise (61–63).
Meanwhile, the thin-ideal internalization predicts food restriction and body dissatisfaction, both
leading to disordered eating attitudes and possible origins for eating disorders (64–66). These
results confirm the association obtained between the desire of having a thinner body image and
the use of the media since this media is the primary source to promote such ideals (Table 3).
The issue resides on the fact that the thin-ideal produces a worse body image with a tendency to
frustration based on fatter body image that desired. This concern among young women results
in taking different choices to obtain the desired image, such as surgery (67,68). In this sense, the
results from this paper also showed a high frequency of women determined to undergo plastic
surgery to improve their image, being focused on breast surgery.
Notwithstanding, internalization of the fit-ideal has been studied as a predictor of the use of social
media content related to health and fitness (69,70). In this case, the fit ideal or athletic ideal may
become a replacement for the other ideals, leading to healthier behaviour (71).
The results (Table 2) have established that body dissatisfaction might be a potential agent in body
image and desire to change this body image. These publications also accord with our earlier
observations, which showed that levels of body dissatisfaction were associated with the desire of
changing the body image in order to achieve a thinner body, especially using dieting (72). Based
on this, the results appear to match with previous works about how body dissatisfaction and
body concerns in young women and teenagers may be related to disordered eating attitudes
(27,73).
Another significant outcome was the link between body concerns, body dissatisfaction and levels
of self-esteem (Table 2). These data are in accord with recent investigations which connected body
dissatisfaction and self-esteem to mental illness and the role of emotional distress in behavioural
disorders [48].
Another study found that body dissatisfaction and disordered eating attitudes could be related
to a high level of intrauterine testosterone, measured by 2D: 4D ratio. The prenatal
masculinization has been established as a potential intermediate phenotype for the development
of these disorders in their offspring (74). Following these studies, the results obtained in this
paper seem to initially match such conclusions (Table 3) (75). These results are partially consistent
with the existing literature relating to dieting, alimentary products such as supplements, negative
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affect, body dissatisfaction, and the tendency to thinness (71). Nevertheless, the results obtained
regarding the hormonal levels may be related to the environmental conditions during the
pregnancy more than the individual level of hormones (76).
The results of the study (Table 4) have shown how social networks sites might play an important
role in disordered eating attitudes. In the study carried out by Cohen et al. (2018), the influence
of the social networks was determined by the content and the selfies that the users upload to them
more than by the assiduity of the connections [20]. This is partially contradictory to the present
results in which the addiction to SNS and the duration of the connections were linked to weight
loss and unhealthy dieting. These results match with previous studies in the sociocultural factors,
being not included biological measures (77,78).Withstanding, it is important to note that the
regression model obtained in this study have shown the probable role of factors such as degree
of body satisfaction, self-esteem, use of SNS and other measures, such as 2D:4D ratio, related to
disordered eating behaviours.
Additionally, SNS addiction, which has been related to other mental disorders (79), has shown
correlation with stereotypes, self-esteem, method of change, thinner body image and the desired
part of the body to change. In this sense, prior investigations proved the addiction to social media
as cause-effect of disordered behaviours (80,81).
The present study raises the possibility that disordered eating attitudes in women might be
conditioned by the influence of the ideals of beauty imposed by the social environment and to a
lesser extent by the exposure to intrauterine levels of testosterone extracted from the 2D:4D ratio
of the phalanges. It is possible, therefore, that disordered eating attitudes are multidimensional
disorders produced by the media, hormones, and factors related to body concerns. Although this
study has focused on Spanish college students, the results (Table 2 and Figure 2) seem to match
with previous works conducted in Caucasian women (82,83). These study seem too distant itself
from publications focused on Latina or African American young women or adolescents (84,85).
Nevertheless, it is possible, therefore, that because the study was carried out in Spanish college
students, thus, the results might not match university women from other countries.
Nevertheless, as with all research, the current findings need to be considered in light of possible
limitations of the study. Therefore, biases and possibly incorrect data may have been included,
and causal inferences cannot be drawn. Also, as with the majority of the body image literature,
the current participants were university students, based on the sample and size of the sample it
would be recommendable cautious not to generalize these results to other samples or different
samples. Nevertheless, these results seem to provide essential data regarding social media,
disordered eating and the perception of the young people about themselves. Another limitation
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present in this study is the lack of inclusion of further cultural factors, such as mother-child
relationship, and anthropometric data, such as BMI.
All being said, the results from this manuscript and the comparison with previous works suggest
how the initial hypothesis has been entirely or partially confirmed, showing how disordered
eating behaviours are complex eating attitudes.
IV.6.

Conclusions

This paper has argued the relationship between body image, body concerns, body dissatisfaction,
and disordered eating behaviours present in college women from the south of Spain.
This study has identified that women reported moderate levels of body dissatisfaction and body
concerns, which were consistently and strongly associated with disordered eating attitudes. In
this sense, this work has established high levels of body dissatisfaction, and the link with the
desire to achieve a thinner body image. Also, the manuscript has shown how body dissatisfaction
and desire to achieve the thin-ideal appear to be universal among college women.
Additionally, one of the more significant findings to emerge from this study was that the thinideal seem to be widespread in social media. This ideal can promote unhealthy measures, such
as dieting, increase body dissatisfaction and disordered eating attitudes. In this sense, the desired
to change the body image and taking unhealthy measures was common, given the proliferation
of the use of the social networks sites where images and content encourage women to aspire to
unrealistic and unattainable body ideals. In this sense, the study associated body dissatisfaction,
body concerns, and general mental well-being, demonstrating that interventions to improve body
perception and satisfaction are essential. Also, this research found that higher levels of prenatal
testosterone might decrease the probability of having a disordered eating attitude among women.
All being said, the current study suggests a connection between disordered eating attitudes,
negative impacts of exposure to thin-ideal content, addiction to social media and intrauterine
testosterone levels.
Concerning practical implications, researchers have asserted that increasing body appreciation
may be easier than attempting to decrease body dissatisfaction and for those disordered eating
attitudes. Furthermore, the findings regarding the negative impact of exposure to social media
related to women's body satisfaction and body appreciation are notable. Despite the limitations
present in this manuscript, the findings may help us to understand body concerns focused on the
impact of exposure to social media.
In the end, future investigations should continue exploring differences in levels of body
dissatisfaction and disordered eating, including the differences between various ethnic groups.
Given the findings regarding differences between those with higher and lower score in EAT-26,
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the role of social media may be essential in levels of body dissatisfaction and disordered eating
attitudes within specific gender/age groups. Longitudinal research is needed to determine the
direction of the association between frequency of connections to social media and body
dissatisfaction/disordered eating behaviours. Researchers may also consider culturally relevant
factors that may differentially influence.
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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 behaviour, proving higher levels of
addiction in men than women. Nevertheless, other studied have pointed higher frequency of
addiction in Spanish female teenagers. Little studies in the Spanish context have analyzed the
different socio-cultural and biological factors that may be linked in male and female. 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 18 to 25 years (N=278) was carried out. It was used
several surveys including the Social Network Addiction Questionnaire (SNA) or Rosenberg
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survey for self-esteem levels and loneliness 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). The results from this study showed how the 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, the
results have shown how Instagram has increased as the predominant social network for
communication for college students (97.2% men and 93.65% women).
Keywords: addiction, social networks, gender differences, loneliness, Instagram

V.1.

Introduction

The Internet has become the most widely used tool to communicate, and exchange information
is mostly accessed from mobile phones. The internet has modified how people exchange
information, interact with other people, entertainment, and consumption of media (1). These
interactions of the internet and social media have overgrown because of the ubiquitous
characteristic (2).
Nevertheless, the number of population that is connected and handle information by mobile
phone and social media is growing at a risky rhythm increasing their addiction (3,4). For instance,
it has been estimated that only in America, over 40 million had a sign of compulsive behaviour
related to technology (5). In particular, the number of people using social media, which an
estimation of a billion, and being addicted to these has increased (6).
Additionally, social networking sites (SNSs), described as internet-based sites that promote the
exchange of information among the users, have increased as preferable choice being used by the
90% of the young adults (ages 18-29), who are also the most active users (7) (8). These social media
mainly are characterized by three elements: 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 (8).
Among these networks, Instagram and Facebook were rated with most negative effect the health
of young people, especially their mental health. In this sense, this inform rated that seven out of
10 teenagers in the United Kingdom suffered compulsive use of social media, being described as
more addictive that cigarettes or alcohol (9)
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Facebook, Twitter, or Instagram are used mainly by young people during large amounts of time
has become undoubtedly (10). Young people have turned these networks into their unique
sociocultural interactional tool because of several factors such as continuity of friendship,
emotional encounters (11), or buying products (12). Young people are the most addict users
accessing them an unhealthy amount of time from daily to multiple times per day (13,14). 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% (15).
SNSs addiction can be defined as excessive participation or attachment in SNSs activities and
usually provokes difficulties in everyday social functioning (8). 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 (16). Additionally, many
authors have suggested that any behaviour (e.g., social networking) that satisfies these six could
be considered an addiction (17,18).
Due to the addictive components that have the social networks, a strong influence on young
people’s habits, lifestyle or perceptions have been linked between its use and the health of the
youngest (19). This population does not perceive the influence and does not contemplate as
unfavourable, believing that the use of them does not have side effects in their health (20).
Moreover, unlike with traditional media consumers, the users of SNSs have dual profile being as
much as active as passive receivers of the content posted in these media (21). Changes across
many areas that compose personality (22–24) have been connected with the influence of SNSs on
young people (25,26).
Differently, many authors have established the great potential of these media for treatment,
feedback for drug dependent users, emotional support or community building. In this sense, the
addictive behaviour was linked to of the user’s intention, experience or gender (9,27). In addition,
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 (28,29). In this sense, the interaction and learning of the use of SNSs and mapping the use
could play an important role in the addiction (30,31).
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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 (32). In this syndrome also interfere other health
problems such as loneliness, depression or substances' use (4,6,32,33). These resulted in illness,
and risky behaviours might determine the quality of life in adulthood (34). Even though young
people are often thought of as healthy group, many young adults suffer from disease or die
prematurely due to risky behaviours during the teenagers years due to illnesses, which are in
many cases preventable or treatable and sometimes results in chronic ill-health and disability
(34). The excessive use of SNSs has been suggested to be a representation of addictive behaviour,
resulting in mental health disorders (35).
Previous studies suggested that personal characters play an essential role in addictive behaviour
(8,16,36,37). Moreover, previous research focused on Facebook addiction (38) 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 (8).
Additionally, numerous studies have established a linked between addictions behaviours,
standing out the addiction to games and SNSs among men (39), and variations in the ratio of
second-to-fourth digit length (2D:4D ratio) (27,40). 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 (39). Prenatal androgen
exposure and responsiveness have been cited as predictors of 2D:4D ratios (41,42). 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” (43). 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 (44). Accordingly, typical masculine
traits, such as hostility, reproductive success, sociosexuality, dominance, and competitiveness,
have been inversely associated correlated with 2D:4D ratios (40,45,46). 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.
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V.2.

Background

The addictive and compulsive behaviour 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 (47,48). The country with higher rates of addictive behaviour
regarding SNSs has been United Kingdom, followed by Spain (47).
In the Spanish context, most studies have focused on adolescents pointing out that 21.3% were in
risk of developing an addiction (49). Moreover, previous studies established differences of gender
regarding the compulsive use of social addiction and addiction to these media (49–51). These
studies proved that female adolescents are more active users than men are. However, the results
about addiction to these networks showed difference depending on the sample and region
(51,52). Different studies have shown that frequent the problematic use of these networks was
higher in females during adolescence (52,53). The reason for using SNSs may play a relevant role,
being more important the game plays or chats for male and feedback for females (54–56).
Nevertheless, little studies have focused on young adults, whose age ranges from 18 to 25 (57,58).
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 (57,58). Finally, the
last inform about addiction showed that problematic, and addiction to SNSs was segmented for
adolescents, being not available the rate for young adults (18-24 years) (59).
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.

V.3.

Materials and methods

V.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 March in 2018 from
the University of Cordoba, the sample was recruited at the 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
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network. The exclusion criteria used were 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.

V.3.2.

Data collection

After the approval from the Ethics Committee, the data collection was carried in person in
different classroom across the University after receiving permission from the professors and
students. Students were told about the objective of the study, the voluntarily in the participation
and the anonymity of their responses. One researcher and teacher remaining in the classroom
during the survey administration and filling out. The average time to response the survey and
take the images was 25 minutes.
The surveys were storage in a classification room, only having access to these documents the
researches. The data was manually storage in a excel sheet and later saved in the university cloud.
Moreover, the data was exported to SPSS for the statistical analysis.
V.3.3.

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 behaviour related to gaming or SNSs, 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 were 66.7% males and 33.3% females,
drug abuse were 100% males and depression or isolation were 66.7& 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 studied showed no significant
difference among each group according to the degree or ethnic background. The median of age
of the students were 19 for males (19.4±.016) and 20 for females (20.7±.014).
V.3.4.

Measure

V.3.4.1. Scales for the social networks' addiction, self-description, and loneliness.
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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 studies regarding addiction
and effects on health that SNS have (Instagram, Facebook, Informe), the main 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 reason: determining the
spread of the information across the different networks and 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) (60), based on the DSM-IV-TR (61). 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 SNSs.
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) (62,63). 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 II, with 34 items adapted for adults (64), in order to establish the
social loneliness that the young suffer and the SNSs.
V.3.4.2.

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 (46,65). The difference between the phalanges was based on
taking photos of both hands and after measure the difference 2D:4D ratio (46).
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III.3.5. 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.
III.3.6. Procedures
For the sample of 278 cases was the descriptive analysis of the quantitative and qualitative data.
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 selfesteem, body image satisfaction, social networks addiction, and loneliness questionnaire. Also,
the correlations tests were carried for all the variables studied.
III.3.7. Data Analysis
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 selfesteem and body image satisfaction survey, SNSs surveys, and finally, the hand measures.
The personal and geographic was stored separately from the surveys, and all data was saved in
a deposit of the college.
For the sample of 278 cases was the descriptive analysis of the quantitative and qualitative data.
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 selfesteem, body image satisfaction, social networks addiction, and loneliness questionnaire. Also,
the correlations tests were carried for all the variables studied.
V.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
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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 chisquare 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 SNSs 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 between the female and male sample (pvalue=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 most used
social networks were Instagram (97.2% men and 93.65% 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
61.3% in males and 10.6% in females. The chi-square test showed no significant valued for any
social network and this addition for the females. Meanwhile, the test proved the significance
value for having an account in Instagram and positive diagnosis for males (Chi-square= 4.98, pvalue<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 (pvalue>0.05), the frequency of connections to these networks showed significant value for both
male (p-value<0.05), and female sample (p-value<0.001).
The importance given by female and male users was studied as a possible factor related to SNSs
addiction. The data from the chi-square test proved the difference in both groups, female (pvalue<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
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 (Chisquare=10.24, p-value=0.002), the loneliness showed to be related with positive diagnosis of social
networks addiction and age. Moreover, the frequency of positive addiction and levels of
loneliness related to gender and age was studied (Figure 2).

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 tests, and
testosterone levels (2D:4 ratio difference) to study the relationship with the SNS addiction. The
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self-esteem and body image satisfaction showed no significant relation 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 correlations between the SNSs addiction with the other variables in both
samples has 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.
Table 1. Correlations between the score of SNSs addiction and studied variables in women's and
men's sample
Female

Male

Correlation

P-value

Correlation

P-value

SNSs frequency of use

0.27

<0.001

0.43

<0.001

SNSs connection duration

0.31

<0.001

0.38

<0.001

SNSs importance

0.65

<0.001

0.61

<0.001

-0.64

<0.001

2D:4D
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 in the addiction to social networks in females was dependent on social and
personal variables and had no relevance with hormonal testosterone levels. Meanwhile, in the
case of the men, the testosterone levels were associated with a higher score in the social networks'
addition test, 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 SNSs addiction for the women's and men's sample (Table 2).
Table 2: Correlation between the diagnosis of SNSs and the variables
Female

SNSs frequency of use

Male

Correlation

P-value

Correlation

P-value

0.27

<0.001

0.42

<0.001

0.42

<0.001

0.61

<0.001

-0.619

<0.001

0.333

<0.001

SNSs connection duration
SNSs importance

0.41

<0.001

2D:4D
Self-esteem

-0.22

<0.01

Loneliness

0.244

<0.01
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In the females' sample, the variables frequency of use, the duration, and importance of SNSs were
positively related to a diagnosis of addiction. Meanwhile, the level of self-esteem was negatively
related to the diagnosis.
In the males' sample, the variables positive linked with more possibility of SNSs addiction were
the 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 correlations 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).
Anova model test was used for the SNSs addiction to determine whether the variables related to
social networks addiction definite diagnosis 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, pvalue<0.05).
Table 3. Anova model

SNSs frequency of use

Women

Men

F

p-value

F

p-value

13.19

<0.001

22.27

<0.001

21.9

<0.001

61.28

<0.001

64.48

<0.001

13.01

<0.001

16.73

<0.001

SNSs connection duration
SNSs importance

32.94

<0.001

2D:4D ratio
Loneliness
Age

10.76

<0.01

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
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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 correlations 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.
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.
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V.5.

Discussion

The results concerning the incidence of social networks addiction test showed a higher frequency
than initially expected, especially for men. This outcome is partially contrary to that of Spanish
Ministry (2017) who found that the incidence of social networks addiction was around 18%, being
lower in the range of age from 18 to 24 years old. However, the results regarding young college
women corroborated the findings of a great deal of previous works, showing a relation between
addiction and mood modification (66). Nevertheless, these results contracted with previous
studies focused on teenagers pointing out that Spanish females were more addicted than men
(67).
Prior studies have noted the importance of self-esteem, body perception, or testosterone levels as
factors related to addiction to social networks (8,17). In this sense, numerous studies found that
emotional changes and mood was linked to addiction to internet and mobile (68,69). Selfdetermination and behavioural routings also plays an important in addiction to social networks,
being regulated by the emotional intelligence and individuals tendencies (70,71). Other factors
highlighted as contributing to compulsive use of the social media were the self-expression and
social connectedness (72).
In addition, the current study found that gender also might play a significant role in this
addiction. This study has suggested that male 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 (73). These
studies matched the results from this research in which the SNSs addition in the men was a
combination of the social factors (i.e. SNSs 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 there were different factors that cause the
addiction (38,74). Nevertheless, this study partially contradicts the previous studies because of
the link between definite diagnosis of SNSs addiction, not only related to 2D:4D and the SNSs
themselves, but the social loneliness in men (38,74). 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 (75).
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 (76,77). The research established that addictive behaviour is
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significantly related to depression, suicidal ideation, and mobile use (78). Thus, this study
matched with the results from this research regarding loneliness as an essential factor for the
social networking addiction in both men and women.
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 (44). 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 (79).
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 men matched with previous research focused on men,
establishing a relationship with the addiction and testosterone (39). Nevertheless, the studies
focused on hormonal relation with addiction did not include other cultural and physiological
factors (27,39). Moreover, other studies have established how the ratio of men is linked with the
consumer of drugs and other addiction (6,80). Meanwhile, other studies have linked the
dependency between SNSs addiction and other behaviour 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. In fact, these results agree with previous with states
related the 2D:4D to pathological health issues such as addiction to substances and SNSs, though,
the addiction to SNSs has not been studied until recently (8,40,46).
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 (81). 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 (82). JassoMedrano and López-Rosales (2018) proposed that social networks addiction might be linked with
mobile addiction, which could be a result of negatives thoughts (78). 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 SNSs, being more
addicted to them in stressful situations (37,81).
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
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leading to problematic behaviours (83). Finally, it could be concluded that the SNSs 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 (37,73,84). Nevertheless, there were
contractions about whether the depression and negative emotions were the cause or an effect of
this addiction (78,85), but the one thing proposed was the creation of a circle of dependency. In
this circle, the addictive individual would be exposed to SNSs addiction and phycological issues
such as loneliness or depression (86). 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 SNSs as a tool to teach and decrease the effects of risky
behaviours has also been proven and many authors indicate the possible benefit of using SNSs as
a supportive community to overcome difficult situations (19,87,88).
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 SNSs on the mobile phone is higher male comparing
with females (8.13 males, 8.05 females) (74). Nonetheless, the mean of connections and use of
SNSs 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 (37).
Furthermore, as previously described the main SNSs currently used by the college students from
the sample was Instagram stead of Facebook, that was described as the most popular and in use
SNSs 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 (89).
V.6.

Conclusions

The present study was designed to determine the effect of loneliness, self-esteem, body
satisfaction, and testosterone levels the social networks addiction. In this sense, this paper has
argued that the prevalence of this addiction might be increasing and 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 SNSs 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 SNSs addiction, that was previously described only in women.
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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 and provide a
basis for determining a model for men and women with the different factors that may contribute
to the increase of this addiction. Also, the study contributes to our understanding of the
implication of prenatal testosterone levels as a factor related to SNSs 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 SNSs
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 SNSs 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 the body concerns, self-esteem, loneliness, and eating disorders.
Given the findings regarding differences SNSs 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 SNSs
use and future repercussions in health during adulthood, such as substances used.
V.7.
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Chapter VI. Creation of a web platform to improve young people’s health
Abstract: Social media have been also described as treatment tools. The objective was to develop
an interactive and friendly web application. The platform was developed with CakePHP 3.5, PHP
and HTML. The result was the development of a multilingual web platform accessible from any
device.
Keywords: health, web, multimedia, tutorials

VI.1.

Introduction

The use of new internet-based interventions focused on preventing eating disorders by
promoting healthy dieting and body satisfaction has increased over the last decade (1). The
Information and Communication Technologies (ICTs), have demonstrated great potential in the
delivery of prevention and treatment programs focused on promoting behavioural changes (2).
The efficacy of these technologies has been previously shown for several chronic diseases (3).
Nevertheless, web or mobile applications focused on the prevention of eating disorders for
college students are not available, although some applications have been testing their efficacy for
teenagers (4). Nonetheless, these applications have not been developed, including SNS or other
new technologies such as videos or e-games.
This paper presents a research study in which these objectives have been pursued: first, to
determine the relationship between eating disordered behaviours in female university students
and factors such as the use of social networks, body satisfaction, the body image and the body
image desired to achieve. Second, to determine whether there is a sensitive relationship between
eating disorders, addiction to social networks, and biological factors, such as the length ratio of
the phalanges of the hands, 2D:4D. Finally, the last objective was to develop an interactive,
ubiquitous, friendly, easy to use and updatable web application as a software tool for
information, awareness, help in the prevention of eating disorders and promotion of healthy
lifestyles.
VI.2.

Experimental Section

IV.2.1. Design and sample
A web-mobile platform was developed to promote and improve the state of health, preventing
diseases and risky behaviours (1,5). This web was based on the results from the analysis data, and
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previous researches have made regarding using social networks and new technologies as
innervations in health (5–7).
IV.2.2. Technology developed
The technology created, 4YouthHealth (http://www.uco.es/4youthhealth/en), is a multilingual
web platform being accessible from any device which provides information regarding the
promotion of healthy living and prevention of reckless or dangerous behaviours (Figure 1).
The platform has been developed with CakePHP 3.5 as a framework. This framework has allowed
open coding, using an MIT license. The main objective of using this framework was to allow one
to work in a structured, fast, and flexible way. The base language was PHP and HTML, combined
with MySQL, CSS, Javascript, and Jquery.
The platform was designed to have Spanish as the predetermined language. Additionally, the
other languages included were English, Italian, and German. The main program used to translate
from the different languages simultaneously was Poedit.
It was verified that the application runs correctly in all web browsers, i.e., Internet Explorer,
Mozilla Firefox, and Google Chrome in Windows, and can be used on any electronic device,
including all mobile devices that use Windows, Android, and iOS (Mac) operating systems

Figure 1. Main page and coding of the platform.
VI.3.

Results

The main result of this phase is a multilingual web platform focused on a healthy lifestyle. The
platform is focused on "Healthy living, sport and alimentation," though other sections are focused
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on sexuality and addiction. Each sector contains several tools, such as Tutorials, videos, images,
and games.
The tutorials contain information, links, and images resembling posts made in social networks or
blogs. The videos are being created and stored in the YouTube account, focusing on exercise and
natural and healthy food recipes. The images include food recipes, photos that contain
empowering messages, and correct position when the individual decided to do a type of exercise.
The games, created in HTML5 using different support platforms such as Genial.ly, contain steps
and role play in which the game progress according to the decisions taken by the player (Figure
2 ).
The platform is divided into three roles: no identified user, manager (gestor in Spanish), and
administrator. Each role implied specific access and actions that can be taken. For the
administrator, this person has access to the structure and coding of the web platform, being able
to modify any aspect or tools, including the information given. The manager can change the
content of each tool, incorporate or eliminate information. Additionally, the manager also
controls

the

social

networks'

account

created,

for

instance,

on

Facebook

(https://www.facebook.com/4YouthHealth/).

Nevertheless, this person has not the capability to change the coding and structure of the
platform. Finally, the user has access to all the information in the tutorials, videos, images, and
games created by the manager. The user can change the language and access to the social
networks accounts and even give feedback to the manager.

Figure 2. Roles in the web platform.
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The coding and programming used in order to create this platform have resulted in a ubiquitous,
dynamic, and friendly platform. For previous initial analysis from the students previous to
ending the creating of the platform, the most outstanding characteristics that female appreciated
were the social networks (85%), followed by the practical and playful of the games (84%).
Additionally, they believed that the images were less shocking (74%) and the used of informative
tutorials (69%). Finally, this platform is accessible from any device and includes TICs and SNS as
a means to facilitate access to the information and the prevention of unhealthy behaviour.
VI.4.

Discussion

The platform developed is focused on promoting health among university students, especially
women, as a health intervention. In this sense, previous studies have proven that these types of
interventions are effective (1,8). Nonetheless, these interventions are dependent on the type of
technology used; because of this, the platform includes several accounts in several SNS such as
Instagram, Facebook, or Twitter (3,9). Moreover, these technologies are more integrated into
women's health since they are the at-risk population and have a tendency to use these
technologies more (10). Even though the university’s female population is at risk of developing
health issues relates to alimentation, the latest health interventions have focused on teenagers
promoted by the schools (4). Nevertheless, the university provides the perfect environment to
promote health interventions and prevent health issues (11). Research questions that could be
asked include the validation of the platform having in consideration the cultural and media
factors.
VI.5.

Conclusions

The platform developed has the objective of targeting these networks, including aspects of
positive body image, such as improvement of body appreciation, in their attempts to improve
body image moment-to-moment. Also, interventions that aim to increase body appreciation
could target auto-appreciation levels as an initial step toward long-term body image changes
have been included in the platform.
This study has found that associations between body dissatisfaction, body concerns, and general
mental well-being, demonstrating that interventions to improve body perception and satisfaction
are essential. The platform was created to improve and integrate all levels of prevention and
promotion of health, especially for women and people recovering from an eating disorder.
VI.6.

Patents

The web "4YouthHealth" has recognized the right of Intellectual Property by the RPI of the
Ministry of Culture of the Government of Spain with the registration number/Application:
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Chapter VII. Education 2.0. New ways of training in occupational safety
Under a revision Nurse Education in Practice
Abstract: Exposure to biological agents is the most common and major risk among nursing
students, although it has been little studied. The objectives of this study were firstly to evaluate
the incidence of nursing students’ biological accidents during their clinical practices, and
secondly to reduce these accidents through an original educational platform developed by the
research team. This pilot study was structured in three phases: first was focused on determining
the level of knowledge and compliance with biosecurity measures via a survey, the second was
the development of an educational platform, and the third focused on the assessment of the
platform. The results showed that knowledge improved as academic years were completed;
nevertheless, students continued to perform behaviours that could be defined as risk factors and
the incidence of biological accidents increased according to the number of clinical practices which
were made. Secondly, an educational platform was obtained that includes tools such as videos,
virtual games, or tutorials. The valuation of the platform showed the good opinion of the students
on information and communication technologies and social networks. Likewise, the opinion of
the students was that they are made aware of the biosecurity measures that they should have in
their practices.
Keywords: Biological accidents; web platform, nursing students, preventive tool.
VII.1.

Introduction

In the eighteenth century, Ramazzani (1) stated for the first time that the transmission of
biological pathogens was through blood and body fluids. Since that day, more than thirty
pathogens have been described as hazardous, and considered as a risk factor, especially for health
professionals (2,3). Over twenty of contagious pathogens are blood-transmitted, being mainly
spread by needlesticks and sharp injuries (4,5).
The hepatitis B virus (HBV), the hepatitis C virus (HCV), and the human immunodeficiency virus
(HIV) stand out as biological agents with a higher probability of blood transmission. After a
parenteral exposure to a contaminated object, such as a needle with HIV, the seroconversion rate
oscillates from 0.3% and 1.8% to 30% in susceptible subjects (6–8). The exposure to biological
agents is one the most outstanding risk in the health field since contact with a biological agent
might result in an occupational disease (9–11).

145

According to the Centres for Disease Control and Prevention (CDC), in the health field, the
highest incidence of biological accidents is mainly caused by needlesticks, which are around
600,000 and 10,000,000 per year. Nevertheless, the recording and notification of such accidents
are only one-third of those reported (12).
During the training of health professionals in clinical practice, especially nurses who are more in
contact with body fluids, exposure to biological agents is one of the most common risks. This risk
may result in ta biological accident, which has serious side effects in the health of the
professionals. In the case of undergraduate nurses, the incidence of biological accidents has been
higher, mostly caused by the lack of knowledge or previous practice (13). Undergraduate nursing
students are enlisted as the third risk group with a higher incidence of biological accidents. The
nursing students are placed after nurses and doctors regarding biological accidents, being
sometimes placed in the second position after nurses (14).
The incidence and factors that may interfere in biological accidents have been little studied in the
undergraduate nurses since these students are not categorised as workers. Additionally, the
information, that these students received regarding prevention measures and incidence of
biological accidents has been incomplete (14).
Based on previous studies, several factors contribute the biological accidents (15) Lack of
training, working experience or skills, anxiety, tiredness, or behaviour during practice stand out
as influences that may provoke these accidents (16–19). The exposure to needles for the
administration of medication or blood extraction also increase the risk (20,21).
Early identification and assessment of biological accidents have a vital role in the training of
health students. In this sense, prevention measures are usually based on incidences of biological
accidents from previous years. Therefore, the development of new teaching methodologies to
improve the training and information about these accidents has great importance (22).
On the other hand, the rapid growth that the field of Information and Communication
Technologies (ICT) has experienced in this last decade has resulted in new ways of teaching in
the health field (23). The new methodologies created have been focused on the development of
games (24) virtual laboratories, videos, simulations, and virtual reality (25–27). All the different
tools, from e-games to virtual reality, are typically hosted in platforms (28–31), allowing
ubiquitous learning (32).
The results from previous researchers carried out in Canada, in USA and English-speaking
nations (33,34), have accomplished several functional software applications available for mobile
devices focused on nursing students (35–37). The mobile phone and mobile apps have turn into
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a preferable choice because of its easy usability, availability of diverse options, and the possibility
of improvement (38,39).
Previous studies have stated that software applications might be efficiently improving the
abilities and skills of self-learning (40). Moreover, these software applications have been linked
to the improvement of knowledge and learning process (29,35,37). These improvements might be
caused by ubiquitous and dynamic abilities allowing easy and everywhere access (29,41,42).
Another significant characteristic of these platforms is that they can include supportive teaching
instruments such as tutorials. This characteristic attracts the concentration and attention of
students (31,43–45).
The platforms available focused on risk prevention, and occupational safety is lacking training
and information designed for undergraduate students. Furthermore, as previously stated, data
about incidence or prevalence of biological accidents among nurses students lack except previous
studies carried out in Italy (4,17), Turkey (23), and China (16,20). Nevertheless, only a few
researchers have studied this incidence in Spain (46,47).
VII.2.

Background

In Spain, the first study regarding occupational risk and exposure to biological agents was carried
out in the late eighties and early nineties focused on HIV and health professionals (48). These
results showed that seroconversion rate was low but not zero. Later, research focused on HCV as
a frequent biological agent, showing lower rates of conversion than HIV, but these rates increased
in the case of coinfection (49).
At the same time in the late nineties, a specific registry program focused on biological accidents
called "EPINETAC" was created and implemented a tool to identify the incidence of biological
accidents in Spain. Although the study focused on health workers, the results showed that Spain
had a similar frequency to other countries using comparable surveillance systems. Furthermore,
this study showed that the risk of needlestick injuries was linked with work experience, work
area, and the activities that the healthcare worker carried out (50). Meanwhile, another study
focused on primary healthcare corroborated by the results from the previous findings of how
most of the biological accidents were avoidable and that registration and prevention tools were
needed (51).
In Northeast of Spain, during the nineties, several actions, such as preventive public programs,
took place to decrease the incidence of biological exposure. The results from the previous study
about prevention actions showed that programs were effective in reducing the incidence in the
short-term (52). The last study carried out in Catalonia from 2005 to 2014 showed how students
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were in the third position regarding biological accidents and that the incidence of such accidents
decreased after implementing preventive actions such as theoretical training (53).
Nevertheless, most studies were carried out in the north and west of Spain (48,52,53). Critical
research focused on undergraduate student and carried out in the south of Spain, estimated the
incidence of biological accidents during clinical practice and different psychological factors that
might contribute to this incidence (54). This initial study, whose results were published as a thesis
international dissertation (2016), focused on biological accidents from 2008 to 2014, reflecting an
incidence of 27.4% of biological accidents during clinical practice (54). Following this study, the
need for more inclusive and strengthened activities was proved due to the persistence of the high
incidence of biological accidents. The activities proposed in the thesis were simulations,
theoretical practices, or specific prevention measures.
These theoretical training and informative simulations were incorporated into the nursing
degree, integrating them into different modules from the second to the fourth academic year. In
the second academic year, theoretical information regarding HIV, hepatitis, nosocomial
infections, and simulations about prevention measures and protocols were incorporated. In the
third academic year, specific information and simulations were included in clinical practice.
During the last academic year, the training focused on theoretical knowledge adapting its
contents to the specialisation of the work.
The current study proposed the development of a prevention web platform as a tool to decrease
the incidence of biological accidents among nursing students. Therefore, the main goal of the
study was:
•

To develop an ICT technology for training and teaching of students regarding risk

prevention. The technology proposed focused on training undergraduate students and followed
the guidelines provided by Lora López (2016)(54).
Furthermore, several secondary objectives were proposed:
•

To identify the incidence of biological accidents among nursing students, after the

implementation of several activities aimed by Lora López (2016) (54).
•

The valuation of the platform to determine the students' opinion about its use and the

platform itself.
•

The determination of the efficacy of the platform as a training tool after its

implementation with the students.

148

VII.3.

Materials and Methods

VII.3.1. Structure of the study
This study is divided into three main phases:
In the first phase, a cross-sectional study was carried out, focusing on the determination of
biological accidents that nursing students suffer during their clinical practices. Also, the basic and
expert knowledge about prevention and frequency of correct procedures during these practices
was analysed.
In the second phase, a mobile web platform was developed. This educational platform aimed to
train students about the prevention of exposure to biological agents and the correct steps to take
after a biological accident.
The third phase was based on a cross-sectional study. This study focused on the valuation of the
platform, adaptation, and valuation of this platform as a prevention learning tool.
This pilot research focused on determining the initial factors that may contribute to biological
accidents and the efficacy of technological tools in preventing them.
VII.3.2. Data collection
In the first phase, a sample of nursing students (N = 80) from different academic years was
recruited, who voluntarily accessed the survey online during the months May and June in 2016
(Figure 1). Among the students that responded to the survey, 27.5% were from the second year,
43.9% from the third year and 28.7% were from the fourth year. The survey was spread via the
student council following the indications of the Declaration of Helsinki regarding personal data
and research with humans. The survey was distributed after ethical approval from the Ethics
Committee of the University in 2015 which was titled: “Biological accidents incidence’s detection
and decrease of the University of Cordoba (UCO) nursing students during their clinical practice
by an ownership web platform”. The survey included the description, objective, and the consent
to participate that student signed. This survey was incorporated at the end of the clinical practice
and academic year in the second semester.
The nursing students were from the second, third, and fourth academic year. These students
belonged to Medicine and Nursing School and had already been in hospital practices. Before the
practices started, the students received several theoretical practices and simulations, as
previously stated. The information and training given to these students focused on prevention
measures, protocols, the incidence of seroconversion, and post-exposure procedures. These
practices took place in the second academic year (second semester), the third year (second
semester), and fourth year (first and second semester). Each academic year was formed by around
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110 to 130 students being a total of 479, although the students from the first year were excluded
from the study.
Table 1 shows the number of European credits corresponding to each subject, as well as the
number of hours per day and the total duration of the subjects. It is important to note that the
European credit of the practicums of University of Cordoba nursing degree corresponds to 20
hours/credit.
Table 1. Hours and days for PRACTICUMS
Academic
year
2nd year

3rd year

4th year

Practicum

Credits/
Practicum

I

12

II

12

III

9

IV

9

V

9

VI

9

VII

12

VIII

12

Total

Credits-

horas

Hours/day

Total months

12 C-240 H

8

3

30 C-600 H

8

6

42 C-840 H

8

9

Year

Meanwhile, the third and fourth academic years comprised a complete semester of clinical
practice. Furthermore, the fourth academic year was based on the combination of specialised
clinical practice, such as dialysis and theoretical subjects, such as palliative care. The assistance to
the training and clinical practices were mandatory, not be possible to access the following
academic year without attendance.
The survey in the current study combined the survey created by Merino-de la Hoz et al. in 2010
and Orozco in 2013 (12,46). The survey was composed of 48 questions, based on 38 closed answer
items and ten open answers. The ten open answer questions were focused on biological accident,
year of the accident, experience, and post-exposure measures taken. The response was one per
student, without the option to retake the modified survey answers. The main objective of using
this survey was to determine the incidence of biological accidents and factors that might have
contributed to them. The descriptive data of the sample were age, sex, academic year,
undergraduate background, and working experience. The initial analysis showed that only 22.6
% of the population carry out the survey. This analysis also showed that 81.3% were women aged
between 22 and 23, with an undergraduate background in health (45%), such as a laboratory
technician, and 11.3% of the sample was working. The initial studies showed that 13 students
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suffered a biological accident, although the remaining data about such an accident was obtained
for 12 students.
The survey was segmented in three main blocks (Table 2). The first block focused on knowledge
regarding prevention actions and biological agents. Also, this block divided into two sections:
basic and expert knowledge. The basic knowledge was based on universal prevention measures
such as hand washing or individual protection equipment. Differently, expert knowledge focused
on specific data regarding prevention, occupational safety, and risks, such as seroconversion or
treatments.
The second block focused on the correct procedures during the practices such as following the
isolation protocols or the changing of gloves. Finally, the final block centered on the incidence of
biological accidents, the factors that contributed to the accident, and the measures taken after the
incident.
Table 2. Sections from the survey.
Blocks

Prevention of
Knowledge

Description
Basic Knowledge

Expert Knowledge

Correct

Procedures during the

Procedures

practices

Biological
accident

Questions
Ten

Examples

questions

about

basic

Select

the

prevent

prevention measures

universal actions

Ten questions about specific

HIV

information

rate

Eight questions about preventing
universal measures and avoiding
incorrect procedures

Having or not a biological

Ten

questions

about

accident and procedure

biological

post-exposure

procedure post-exposure

accident

the
and

seroconversion

How often do you reencapsulated needles?

What type of biological
accident did you have?

In the third phase, an assessment of the platform created (N = 40) was carried out from March to
April 2017 (Figure 1). The estimation of the potential of this platform was achieved after using
the platform with the students from the second academic year, one year after the first phase.
These students did not receive the prevention training with the platform, and they evaluated the
initial platform by pointing out improvements and possible changes that could be implemented.
The students were recruited in person, agreeing to participate freely. The data was anonymised
to preserve the rights of the participants.
The assessment was accomplished by filling an in-person survey. This survey was based on the
work of Garret Jackson in 2006 and Lahti M et al. 2014 (37,42). This survey included three main
parts: the first included their personal opinion regarding the teaching method of prevention
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measures, the second section focused on the platform created, and the third section focused on
their advice about the improvement of this method (Table 3).
Table 3. Sections of the survey for the valuation of the platform.
Sections

Questions

Description
Prevention training was efficient (E1)

Education received

Three questions about the prevention
education received previously

Efficacy of the training to prevent
biological accidents (E2)
Method and times used for the training
(E3)
Easy use of the platform (V1)
The utility of the gallery (V2)

Valuation of the
platform

Five questions about the platform
created as an interactive and useful
educational tool

The usefulness of the tutorials (V3)
Usability and practicality of the virtual
laboratories and games (V4)
Use of social networks in which were
included news and updated information
(V5)
Use

of

games

and

practice

methodologies (O1)
Use of tutorials and practice information
Opinion

about

interactive training

Five questions about the students'
opinion about interactive training

(O2)
Use of virtual simulations (O3)
Use of graphics and visual tools (O4)
Use

more

interactive

learning

methodologies such as the platform
developed (O5)

Also, two additional questions were included in the survey. The first additional question focused
on the students’ satisfaction concerning education. Moreover, the second question based on the
students’ opinion about including games or other methodologies for occupational safety
education. The survey-based on a scale of five points, with one being the minimum and five being
the highest point regarding their opinion and satisfaction of the platform.
Finally, the platform has adapted to the preferences and comments from the students. Afterward,
this platform was included for the preparation of the students in the second year of the course
2017–18. After the theoretical sessions, the platform was used to train the students regarding
biological agents, avoiding an accident, and protocols after a biological accident (Figure 1). The
teaching and training were carried out during the first and second semester. After the clinical
practices, the students responded to an interactive survey in which the students’ knowledge
about prevention was measured.
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In the end, the students notified whether they did or did not suffer a biological accident. Based
on the data, the difference between having a higher level of knowledge and not experiencing a
biological accident was studied (N = 110). Moreover, the results were compared to the knowledge
and incidence of biological accidents from students in the previous course. These surveys were
adaptations from the survey used in the first phase. Also, “Kahoot !”, which is an interactive
game, was used as the frame software to fil in the survey.
VII.3.3. Sample calculation
For the sample calculation, the Epidat v. 3.1 program was used, based on the students from the
nursing degree (354) at the University.
The number of students was determined from an expected proportion of 30%, a precision of 9 %,
and a confidence level of 95%. The initial predicted size was 100 students, though the actual size
obtained was lower.
The sample size for the validation of the students' opinion was calculated from a standard
deviation of 1.5, a precision of 5%, and a confidence level of 95%.
VII.3.4. Statistical analysis
The data were recruited via google forms. The information obtained was saved in an Excel sheet
for subsequent analysis. The data were analysed by using SPSS package version 22. Firstly, the
normalization was studied using the Shapiro–Wilk test. This analysis showed that the variable
basic knowledge was normalized, though the remaining variables were not standardised.
Additionally, the variable about correct procedures was transformed into a quantitative variable
based on a scale of 10, and a global variable focused on global preventive knowledge was created
using the score obtained from the basic and expert preventive knowledge.
For the statistical analysis, the descriptive and frequencies were studied individually for each
year. Moreover, the Chi-square test was used for assessment of the qualitative variables such as
the incidence of biological accidents and academic year. Also, student t-test was applied to
knowledge. Meanwhile, ANOVA test of variance for the academic years and Kruskal–Wallis,
Man–Whitney U, and Spearman correlations were used for comparisons.
In the third phase, the Chi-square test was used to determine the potential of the platform and
the incidence of biological accidents. While, for the basic and expert knowledge, the student and
Kruskal–Wallis test was used.
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Third Phase
• Valuation of the platform
• Evaluation of the platform in the secondsemester course 2016–17
• Updated the coding, manager role, social
networks, and tutorials following students
feedback in the first semester in the course
2017-18
• Use of the platform in the prevention training
in the beginning of the second semester
• Analysis of the potential of the platform at the
end second semester in 2018

First Phase
• Observational Cross-sectional Study
• N = 80 students nursing degree in June 2016

Second Phase
• Development of Forsan
• Development of the content in the course
2016–2017

Figure 1. Chronogram of the study according to the phases
VII.3.5. Platform developed
The platform called ‘Forsan’ has been created using CakePHP, as the main programming
language. This framework Works with PHP as the programming language, and for the
architecture pattern, it uses the Control View Model. Also, other languages, such as HTML5,
CSS3, Javascript with jQuery, JSON, and Ajax, were used. Figure 2 represents the cycle of
responses

in

the

specific

order

is

presented

(https://www.uco.es/investiga/grupos/LVRiesgosLaborales/formacion-sanitaria/).
Figure 2 represents the diagram of design used by CakePHP following the Model–view–presenter
(MVP) diagram. This diagram mainly divided the coding into three layers. The layers are the
model, view, and controller. The model layer focuses on the logic process in which the data is
transformed into meaningful concepts that the platform processes, validate, relates, and saves.
The model layer focuses on determining who might access, duration of the access, and tools used
during the visit. The view layer is based on using the data from the model layer and giving them
the required appearance. Finally, the controller layer focuses on responding to the demands of
the users using the view and model layers.
This structure allows a useful, resourceful, adaptable, and friendly software following the
principle of "at any place and at any time”.
In the end, an valuation of the structure used, the platform, and initial analysis of the platform
as a practical method were carried out. This valuation was based on a comparison between
students that used it and those who did not use this technology.
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Figure 2. The cycle of response in the specified order
VII.4.
VII.4.1.

Results
First phase

The results from the data obtained showed a difference between the basic and expert knowledge
and correct procedure in each academic year. The mean of the correct response regarding the
basic knowledge was higher in the student from the third year than students from the second and
fourth year. These results are related to the variation in the correct procedures, where the top
results were observed in the third year (Table 4). Nonetheless, the results of the response
regarding proper procedures were similar between the second and fourth year. The result of
expert knowledge was higher in the fourth academic year compared to the second and third year.
Table 4. Descriptive analysis of each year
2nd Year (N = 22)

3rd Year (N = 35)

4th Year (N = 23)

Mean (SD)

CI 95%

Mean (SD)

CI 95%

Mean (SD)

CI 95%

Basic Knowledge

7.3 (1.0)

6.8-7.8

7.4 (1.2)

7–7.8

6.3 (0.9)

5.8–6.7

Expert Knowledge

2.9 (0.8)

2.5-3.3

3.6 (1)

3.2–3.9

3.7 (1)

3.1–4.1

Correct Procedure

6.6 (1.3)

6.0-7.2

7.3 (1.2)

6.9–7.7

6.7 (1.6)

6.1–7.5

Global prevention knowledge

5.1 (0.7)

4.8-5.4

5.5 (0.8)

5.53–5.5

5.0 (0.8)

4.6–5.3
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All being said, the group that presented a correct answer regarding global prevention knowledge
and better frequency of correct procedures during the practices were the student from the third
year. In Table 4, the confidence interval was represented for each academic year for basic
knowledge, expert knowledge, and correct procedures. In this sense, for expert knowledge, the
ranges had a lower gap in the third academic year, compared to the second and fourth year.
Furthermore, the maximum values for basic and expert knowledge were obtained in the third
year (maximum = 10; maximum = 6), followed by the second year for the basic knowledge
(maximum in basic knowledge = 9; maximum in expert knowledge = 4) and the fourth-year or
expert knowledge (maximum in basic knowledge = 8; maximum in expert knowledge = 5). The
maximum value obtained for correct procedures were the same in the three years (maximum =
8.7), though in the third year, the range was smaller (range = 3.7) comparative with the second
(range = 5) and fourth year (range = 6.2).
Based on these results, the relationship between the basic and expert knowledge, and the correct
procedure was analysed regarding the academic year of the students. The results showed a
difference between groups (2nd, 3rd, and 4th academic year) and the basic and expert knowledge,
although, for the correct procedure, no significant difference was found among the groups (Table
5).
In this sense, the study proved that the third academic year had higher values regarding correct
answers about basic and expert knowledge when compared with both the second and fourth
year. Moreover, the data of all variables were studied between groups, showing a significant
difference between groups for the basic knowledge and expert knowledge. The outcomes of this
examination showed significant comparative higher levels in the third year for expert knowledge
compared with the second academic year. Also, the fourth year for the expert and basic
knowledge compared with the second academic year showed significantly higher values. Also,
the higher representative values for the third year compared with the fourth academic year were
obtained for the basic knowledge.
Table 5. Relationship between knowledge and correct procedure according to each academic
year.
3rd Academic year

2nd and 3rd

2nd and 4th

3rd and 4th

p-value
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Basic Knowledge

<0.01

>0.05

<0.01

<0.001

Expert Knowledge

<0.01

<0.01

<0.05

>0.05

Correct Procedure

>0.05

>0.05

>0.05

>0.05

Meanwhile, the results from the data obtained showed that 13 people suffered a biological
accident, representing 9.1 percent of the students from the second year, 14.3 percent from the
third year, and 26.1 percent from the fourth year. Nevertheless, most of the students that had a
biological accident suffered this accident in the second year (38.5%) or the fourth year (38.5%),
with the third year (15.4%) being the least common to have an accident. Furthermore, the students
from the second year had a higher frequency of exposure time per accident (0.3%) compared to
the third (0.073%) and fourth (0.074%) years, with a lower frequency of accidents per time
exposure in the third year.
A deeper analysis of the incidence of accidents showed that only two students who suffered a
biological accident in the previous academic year. In this sense, the frequency about this incidence
corresponding to the second year was higher 13.6% that initially, the third year (8.6%) and fourth
year (20%) were lower. The data represented that most accidents happened during the fourth
year (41.7%), followed by
A more in-depth analysis was carried out to determine the difference between the academic
course and the year of the accident. The results for this study was not significant (p>0.05), between
the year of the accident and academic year.
The mean of correct answers about basic knowledge showed a difference between the students
that did not have an accident (7.3) and those who did (6.9). The mean for expert knowledge was
higher in the group who had not to suffer a biological accident (3.5) compared with those who
had one (2.9). Furthermore, the mean of the correct procedures during the practices was higher
in the group that did not suffer a biological accident (7.1) compared to those who did (6.2) (Figure
3).
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Figure 3. Mean of the variables related to having suffered a biological accident or not.
Furthermore, the 95% confidence intervals showed that for basic knowledge (6.9–7.5), expert
knowledge (3.2–3.7), and frequency of correct procedures (6.8–7.5), higher values and less
difference between the lower and upper boundaries was seen in those who did not have a
biological accident compared with the results from the students with biological accidents for the
basic knowledge (5.7–6.3), expert knowledge (2.4–3.3) and correct procedures (5.2–7.3).
In this sense, the analysis biological accidents and basic and expert knowledge, and frequency of
correct behaviour about prevention showed a significant difference for basic (p < 0.001) and
expert knowledge (p < 0.05) for the students that had the accident and those who had not to suffer
from it. The variable correct procedure showed no significant relation with having a biological
accident. Nevertheless, this variable showed a significant relationship with having higher levels
of basic knowledge (p < 0.05).
Differently, another analysis focused on being a graduated health technician, and a lower
probability of a biological accident was carried out. The results from this analysis showed that
there was significantly linked being a graduated and not suffering biological accident (Chi-square
= 7.13 and p < 0.05).
The correlation coefficient was studied for having a biological accident and basic knowledge,
expert knowledge, and frequency of correct procedures. These correlations were significant
between the variable having a biological accident and basic (correlation = -0.29, p < 0.01), expert
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knowledge (correlation = 0.27, p < 0.05) and correct procedure (correlation = -0.23, p < 0.05). This
analyses showed a significant positive or negative correlation of the knowledge and correct
procedures related to the probability of having a biological accident.
Out of the students that indicated an incident, which was 13 out of 80 (16.3%), 92% (12 out of 13)
included the kind of accident, the zone, the cause of the accident, notification, and the medical
follow-up, which type of biological accident (N=12) and reason for the accident were also studied.
The most common accidents were the needlesticks (5 out of 12 which represents 41.7%) followed
by sharp injuries (4 out of 12, representing 33.3%), blood splatter (2 out 12 representing 16.7%),
and cuts (1 out 12, representing 8.3%). The most common zone was fingers (10 out 12,
representing 83.3%), followed by arms (1 out 12, representing 8.3%), and face (1 out 12,
representing 8.3%). The most common cause of the accident was the lack of knowledge or practice
(5 out of 12, representing 41.7%), followed by the rush (4 out of 12, representing 33.3%), the
inadequate or unknown use of instruments (2 out of 12, representing 16.7%), and carelessness
during tasks (1 out of 12, representing 8.3%).
The type and cause of the accident were analysed corresponding to the year of the accident. The
results showed that the most common cause in the second year was lack of knowledge regarding
the procedures (2 out of 4). Meanwhile, the cause more common in the third year was the lack of
knowledge regarding the specific procedures (2 out of 3). Finally, in the fourth year, the reason
for the accidents was a combination of rush (3 out of 5).
Moreover, the frequency of the students alone during the clinical practices when the accident
happened was studied. The analysis showed that 5 out of 12 (41.7%) students were alone when
the accident occurred.
VII.4.2. Second phase
The web "Forsan" was created to be supported by any device and navigation system such as
Android, Windows, IOS, Safari, and Mozilla. Moreover, the platform was divided into different
sections depending on the role of the user. In this sense, the leading roles in the platform were
three: user, administrator, and system programmer. The user role was created based on students’
profile and their need for specific information. Meanwhile, the administrator role can edit the
content of the platform, and the system programmer role has full access to the platform and could
change its structure. Both roles were created to structure and incorporate the platform with
content.
At the same time, the platform was also segmented to clarify and include the users that would
access it. This web (Figure 4) was structured into tutorials, e-games, image galleries, valuation
surveys, virtual laboratories, and help. The tutorials were created and represented by a title, short
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description, and an image where the user would click the icon, and another page would open
giving access to further in-depth information. The e-games were created mainly by using HtmL5,
resulting in a more playful, visual, and short data training. The image galleries were created to
show a title, short description, and links to other webpages or further information. The valuation
surveys were based on the Kahoot program. This survey was used during the training and
information sessions in the theoretical subjects and clinical practice before the actual practice.
Finally, the virtual laboratory focused on creating an interactive environment being accessible at
any time.
Moreover, a screen with news, an informative blog, and social networks, such as Facebook
(https://www.facebook.com/ForSanuco2017/)

and

Twitter

(https://twitter.com/ForSanPRL?ref_src=twsrc%5Etfw) were included. All of these sections were
developed to integrate the primary information, images, and straightforward explanations that
the student would need. However, each tool was designed to emphasise specific details.
The main aim of the web platform was to train and inform nursing students about occupational
safety. Since the platform has open access, both undergraduate as registered nurses can use it.
This platform was created as a natural and dynamic tool to help and inform, being able to update
the content. Therefore, the administrator role was integrated into the platform allowing constant
renews. Moreover, the design in Html5 allowed access from a computer or a mobile phone.

Figure 4. The interactive and dynamic web platform for training and providing information for
nursing students named Forsan.
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Although the user's role was evaluated by the student later in the study, the system programmer
and administrator roles were continuously assessed during the development of the platform. The
method for the valuation was the Context, Input, Process, and Product (CIPP) method (55), by
which five specialists in the prevention of occupational risk and engineering determine the area
of improvements. These improvements focused on coding and structure being used in the
platform.
VII.4.3. Third phase
The assessment of the platform was carried out in this phase. This analysis showed a positive
opinion regarding the prevention education received (3.1 out of 5), the platform created as an
interactive prevention intervention (3.9 out of 5), and the students' opinion about interactive
training (3.8 out of 5).
The most outstanding result was the students’ opinion regarding the platform. The students
mostly described this platform as "worthy" (68%), and potentially useful in the prevention of
biological accidents.
Moreover, when each variable was studied, the lowest value was obtained for the education
received regarding the method and times used for the training (E3) (Figure 5). Moreover, when
the students were asked if they were satisfied with the education regarding the prevention
education, only 17% indicated that they were delighted with the training.
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Figure 5. Mean of responses from the students about the education received (E), valuation of the
platform (V) and opinion regarding the interactive training (O).
Figure 5 shows how social networks (V5), focused on news and updated information, had higher
results. The social media was followed by the usability and practicality of the virtual laboratories
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and games (V4). Nevertheless, the lowest rate of responses was obtained for the tutorials where
most of the information was described (V3).
On the other hand, the responses of the students about the interactive training obtained the
maximum ratings for using more interactive learning methodologies such as the platform
developed (O5). These results matched the results from an additional question in which 97.2% of
these students declared that they would prefer the inclusion of games or other methodologies for
the prevention education.
Moreover, because of the results of this platform, its content and use were adopted the following
year. Based on the students’ opinion, the information in the tutorials was reduced, more games
were created, and real stories about seroconversion were included.
The information given to the student was reduced, and different scenarios were included. These
scenarios were created, so they had to decide if these were real or not. The results from the change
in the method showed a significant difference between the results from the students from that
second year (2018) and the previous year (2017) regarding having basic knowledge (p < 0.001)
and biological accidents (p < 0.05). Additionally, the frequency of correct answer regarding basic
knowledge was higher that year (70.3%) compared to the students from the previous year (65.2%).
VII.5.

Discussion

Concerning the first research phase, higher levels of knowledge and frequency of correctly
performing the procedures during the clinical practices were linked to lower biological accidents
in the third year. These results seem to match the findings of Wang et al. (56). These authors
proved that students with previous training scored higher needlesticks prevention knowledge
and had better occupational safety. What was surprising is that the results from the frequency of
correctly behave during clinical practices did not significantly improve as the year passed. Thus,
the correct behaviour during clinical practices was related to basic knowledge. A more risky
behaviour during the clinical practices was previously linked to a higher probability of
needlesticks and sharp injuries (57–60). The variability of correctly behave during clinical practice
in the fourth academic year could be related to previous experience. The working experience was
associated with health professionals (8).
These results from knowledge and frequency of doing the procedures match the results from
different studies that pointed out the difference between having the prevention knowledge and
performing the procedures correctly (61,62). Additionally, this finding was also previously
reported (60,63), showing how students may be more eager to be in contact with the patients than
learning new information (33%). These students had a higher incidence of biological accidents
(60.3%), which matches the results for the students of the second year [43,46].
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Another important finding was that basic and expert knowledge was related to having a
biological accident and academic year. Moreover, the data showed a positive correlation between
expert knowledge and biological accidents. This result may be implying that students had more
accidents even tough they had specific knowledge. Meanwhile, the association was negative for
the basic knowledge, which reflected that the students with more basic preventive knowledge
had fewer accidents even though they could be inexperienced. A possible explanation for the
positive correlation might be several completed academic years since this expert knowledge
increases with the academic year.
Meanwhile, the inverse relationship between basic knowledge and having a biological accident
may be explained by the fact that knowing preventive ingraining might be t protective factor
since this material is related to safety measures. The same could be applied to the correlation
between having a biological accident and correctly carrying out the tasks since it is a safety mode
of work. These results are similar to those based on nurses working in hospitals (64).
Moreover, the frequency of biological accidents is lower compared with other studies in Spain in
2009 (46,65) and China in 2016 (10) , whose rates were from 40%. This lower rate is related to the
inclusion of the more inclusive and practice approach of the prevention training carried out at the
University of Córdoba and presented in the work of Lora Lopez (2016)(54). This work stated that
to decrease biological accidents may be necessary to integrate the tutors and students in new
prevention measures. Moreover, other studies that such actions should focus on occupational
safety, especially in hospital practices, (58,62). These results support the second and third phases
from this study, in which an interactive tool was created and adapted following the valuation
from the students.
From the second phase, an interactive and easy-going web platform was created. This platform
was developed as an educational tool accessible from any device and any system. The creation of
this platform and its subsequent assessment were the main objectives of this study.
It was demonstrated that these multimedia tools introduced as new teaching methodologies,
complementary to the information provided to the students, improve the active learning and
interest of the student. In this sense, it is imperative to highlight the fact that these technologies
should not substitute the theoretical training and knowledge provided to the students.
In the final phase, the platform created was evaluated as a competent preventive tool, although,
the most exciting finding was that the features in the platform with better valuation were the
social networks and games. These results seem to match previous publications that stated the
positive outcomes and valuation of such technologies (66). Previous authors have highlighted the
use and efficiency of social networks as behavioural interventions (67–69) and the potency of
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using educational games as simulations to real scenarios (70,71). Nevertheless, these technologies
must be used according to the needs of the student (72,73).
Based on previous studies (28,71) and the results from the opinion of students about the education
received and usefulness of these technologies, the platform was adopted and included in
theoretical-practical practices using games and simulations in the first semester of the second
academic year, previously being hospital practice. The most prominent finding to emerge from
the analysis is that these technologies are useful as a complementary prevention tool, matching
the conclusion of other studies reading the usefulness of simulations and games (26,74).
VII.6. Conclusions
This paper has argued that biological accidents might be related to students’ preventive
knowledge and correct behaviour during clinical practice. Moreover, this study has identified as
a risk factor associated with having a biological accident in the academic years. The increase of
working experience might cause this linked or rush in during tasks. One of the more significant
findings to emerge from this study is that basic preventive knowledge might be a protective
factor. Meanwhile, the expert knowledge, which might be related to the working experience,
might be ineffective to protect from these accidents. These findings suggest that in general, the
basic preventive knowledge and correct preventive behaviour during the procedures in the
clinical practice might be protective factors against a biological accident. In general, it seems that
the incidence of biological accidents may be influenced by the preventive training and
information background that the students have. Also, it appears that their performance during
the clinical practices might directly increase the probability of having a biological accident when
the students have taken risky behavioural actions during the medical procedures.
The development of the web platform initially achieved the second objective proposed in this
study. The initial analysis of it demonstrated the potential of this platform as a useful and
practical preventive tool. Additionally, this platform may improve the training and information
of the students. Nevertheless, it is necessary to highlight that further analysis of the platform
would be carried out in the future.
The assessment of the platform has shown students opinion regarding integrating this technology
in preventive practice. The findings of the probable effectiveness of this platform in the decrease
of the incidence of biological accidents contribute in several ways to the prevention of
occupational accidents. Additionally, the findings reported here shed new light on our
understanding of new interactive learning methodologies and provide a basis for future
investigation of using different teaching methodologies such as e-games or simulations.
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Furthermore, another limitation of the study was the time skipped between obtaining the
biological data and current importance. Nonetheless, the results from the first phase might be
considered meaningful since there are little published data regarding biological accidents after
2016, especially in Spain.
Nevertheless, the initial results suggest that knowledge, working experience, and behaviour
during the practices might play a role in having a biological accident. Also, the new interactive
learning methodologies, such as the platform developed, are a useful preventive tool.
Further research would explore the inclusion of simulations via role play and virtual reality, that
was described as highly effective (end-life, serious games), as interactive training combined with
the technology created and technical information. In this sense, the continuation and updated
results for future research were evaluated by the Ethics Committee of Reina Sofia University
Hospital of Cordoba. This Ethics Committee approved the continuity of the survey on 28 May of
2019 (Reference 428 and project identification code “TFMPRL19”).
VII.7.

Limitations

An explicit limitation of this study is that the sample of students that incorporated the surveys
showed that there was little interest from the students regarding the improvement of preventive
measures. Based on this, this manuscript presents a pilot study that may result in a more in-depth
analysis of biological accidents and factors related to these. Also, another limitation was that the
platform is only available in Spanish. Moreover, another source of uncertainty regarding the
findings is the possibility of being transferred prevention knowledge to the students of the second
year in the third phase. Based on this, these findings may be somewhat limited by the method of
analysis and recruitment of the data.
VII.8.

Patents

The web "Forsan" has recognised the right of Intellectual Property by the RPI of the Ministry of
Culture of the Government of Spain with the registration number/Application: 1105722.
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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 behaviour 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 17–25 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 (chisquare = 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: web application, b-learning, u-learning, health professionals, biological risks,
prevention measures
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VIII.1. Introduction
Exposure to biological agents is the most common and most prevalent risk among health
professionals during procedures involving direct contact with bodily fluids. The highest risk of
contagion is presented for blood-borne pathogens, (1), more than 30, which are mostly produced
by cuts and punctures (2–4). Moreover, the recent movement of people and objects has provided
a new possibility to spread virus and bacteria that were not originally from the area such as the
emergency with the Ebola virus or the multiresistant bacteria (5). In fact, the Ebola virus continues
causing sporicidal active epidemics provoking numerous crisis around the world.
After parenteral exposure with a contaminated object, such as a needle with Human
Immunodeficiency Virus (HIV) or another pathogen, the risk of standard infection ranges from
0.3% to 1.8%; however, it can be up to 30% in susceptible individuals (6).
Of the biological accidents produced, needle pricks are those that present more frequently, and
many of them originate after the use of biosecurity devices or during their elimination. In the
United States alone, an estimated 380,000 needle pricks are reported annually in hospitals, (7,8).
According to the Centers for Disease Control and Prevention (CDC), it is estimated that
approximately 600,000 to 10,000,000 occur annually; however, only one-third of these are
reported (9).
From previous published studies, it is observed that nursing professionals are particularly
susceptible to needle pricks, with this being the group with the highest incidence of biological
accidents (10).
There are numerous factors that may contribute to the possibility of a biological accident, such as
lack of experience, skills, or knowledge in handling materials; anxiety; inadequate working
conditions, mental fatigue, or exhaustion; and lack of awareness towards oneself or other
professionals (11–16). According to Olivera and Paiva, in the face of emergencies, health
professionals have a higher incidence of biological accidents and a higher prevalence in the
absence of the use of standard precautionary measures.
The cost of the effects of a biological accident is high; thus, it is necessary to incorporate an
effective intervention to reduce the incidence of such accidents. This intervention, according to
numerous studies, should focus on information and the training of professionals or future
professionals on standard precautionary measures (17–20).
The great progress made by information and communication technologies (ICTs) in recent
decades has enabled the growth of new avenues of research applied to training in the health
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field,(21), with many focusing on various multimedia tools, such as games, simulations, and
videos (22,23).
Currently, the use of ICTs goes beyond the transmission of information, extending their possible
uses to self-learning, human behavioural transformation, the exchange of information between
different professionals, and even emotional support between similar groups (e-learning) (24,25).
The research results, mainly developed in countries such as Canada and the United States, (22),
show a wide variety of pedagogical tools that are accessible from any electronic device such as
computers, mobile phones, and tablets, (26,27). Additionally, the simulations with computerized
human patients or virtual environments (28) has been included and used for many years for
teaching purposes and have reported as beneficial increasing the comprehension and
performance of the health professionals. The simulation focuses on training students and
specialises in detail in order to avoid events that may lead to a disaster or risky situation (29,30).
The computerized human patient is based on a mannequin with the capacity of emulate
physiological human process from lung and cardiological rhythm. Meanwhile, virtual
environment simulation or virtual laboratory (VL) is based on designing an environment to
recreate real-life situations promoting correct decision making and improving procedural skills
(31). Furthermore, the Real Virtual (RV) simulations have been included as in the next of the VL
with the purpose of immersing the health professional in a more realistic reality (32).
Learning based on e-learning and u-learning, being everywhere, allows easy access anywhere
(23); in addition, the design of games or simulations, included in web platforms, enables the
teaching to be more dynamic while maintaining the constant attention of the users, (33).
Many nursing professionals use personal mobile phones to obtain information and to
communicate with the rest of the health team, (34) with this objective of performing their health
work, that have a greater probability of improving their clinical skills (35).
Also, most web platforms or mobile apps are only focused on communication between health
care professionals and patients with chronic diseases or groups of at-risk populations such as
high-risk pregnancies, (24,25,35). Nevertheless, there has not been developed or implemented
neither a mobile application nor a platform of any kind which purpose might be to provide
information and guidance about biological risk to health professionals.
Thus, a mobile web application was developed in this research to prepare health professionals
facing different scenarios of immediate risk that can arise in health care. With this application it
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is expected to contribute to the appropriate decision-making in real time, without placing at risk
the health of the people served or that of the professionals.
This study has the following objectives:
General objectives:
1- To estimate the level of knowledge about risk situations and the immediate response capacity
of future professionals belonging to the last year of a nursing degree programme.
2- To prepare health professionals before different scenarios of immediate risk that can arise in
health care.
3- To contribute to the appropriate decision-making in possible scenarios, without placing at risk
the health of the people served or that of the professionals.
Specific objectives:
The creation of a mobile web application that, in a fast and ubiquitous manner, allows health
professionals to improve their knowledge about possible biological risks and how to respond to
situations of risk. The multimedia system created must have a number of features that make it
attractive and convenient to use.

VIII.2. Materials and methods

VIII.2.1. Study structure
The study has been divided into three phases:
In the first phase, a cross-sectional study was conducted. It focused on analysing the incidence of
biological accidents in future nursing professionals (students in their final year), evaluating the
variables that intervene in the prevalence of data such as the degree of knowledge of biosecurity
measures and their compliance. Additionally, it attempts to determine all the factors that can
cause the increase in accidents, to be able to control and to diminish them.
The second phase focused on the design of the Mobile Web Application Health for information
and the training of professionals in the health sector: “Immediate Information for health
professionals” (PSAM) (http://www.uco.es/psam/rpsindice.php). The main purpose of
developing and designing this web is to obtain a resourceful application that can provide any
type of information to professionals deleting their doubts and providing information in several
matters such as biological accidents or how to eliminate the biological waste.
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The third phase was a cross-sectional study focused on the evaluation of the technology
developed by using the CIPP method, (the Context, Input, Process and Products method),
oriented to objectives, testing, and experimental design. According to the CIPP method, the
evaluation should consider four issues, namely context, input, process and product. It was used
a survey to carry out a double study orientated to the professionals from a Hospital of Cordoba
and students in training that will become health technicians from the Hospital during their
practices. The evaluation has been based on the CIPP method to accomplish this task; several
questionnaires based on a recent work have been used, following the methodology proposed by
Stufflebeam, 2003. The CIPP method, which is based in the context, input, process and
productivity of the technology developed with teaching purpose, focuses on the evaluation of the
technically, functionally and pedagogical tool used to form and inform the population desire
(students and health professionals).
To perform the evaluation of platform by the CIPP method, firstly, before these tools are used,
context, design and implementation methods are analysed by experts, and later by users involved
in the experience. Before completing the survey, the different groups were given a short session
on how to use the platform as a help tool.

VIII.2.2. Technology developed
PSAM, which has been developed, is a mobile web platform being accessible from any device in
where is provided information regarding preventional measures, post-contamination actions,
pathogens and risks related to the health practice.
It has the characteristic of being freely and wherever accessible, which allows it to be used by any
professional and anywhere. It is also available the English and Spanish version of the different
themes depending on the user's language. The importance of the technology developed lies in
the usability and free access to this mobile platform design for health professionals who continue
to be population in risk of contiguous of biological agents. Moreover, this platform is the first
available created which is updatable and can be used in any device by any user from the health
field.
This application includes several functionalities: 1. multi-platform mobile web application: PC,
tablet, or phone; 2. functionality in any operating system such as Windows, Linux, Android, and
iOS; 3. Being operative from any browser: Internet Explorer, Firefox, Chrome, Safari, etc.; 4. Being
simple and easy to navigate; 5. fast data processing and error detection in data entry; 6. simplicity
in the design of menus; and 7. adaptive automatic resizing of the screen according to its size.
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The platform was implemented using the following development tools: as a programming
language, PHP version 5.2.17 has been used; as text editor for coding, the Aptana Studio 3
software version 3.6.1; as fundamental technologies for the creation of HTML web pages for the
base structure and CSS for style and design; as interpreted programming language, JavaScript,
using JavaScript library to interact with HTML documents and jQuery version 1.7.1; for mobile
devices, as an optimized framework, JQuery Mobile version 1.1.0 was used, for management of
library files, XLSX, and PHPExcel version 1.8.0.
The database server has MySQL version 5.0.77 installed, and the web server is Apache version
2.2.3. Additionally, it has been verified that the application runs correctly in all web browsers,
i.e., Internet Explorer, Mozilla Firefox, and Google Chrome in Windows, and can be used on any
electronic device, including all mobile devices that use Windows, Android, and iOS (Mac)
operating systems.
It has been designed with two levels of users, managers and user health professionals,
respectively.
Manager. To keep the web permanently updated, it must be dynamic and easily managed
(http://www.uco.es/psam/rpsgestion.php). To that end, it has been equipped with a management
tool that allows continuous updating by the professional expert in charge and is accessed through
a username and management password.

The manager level has four design applications

associated and requires a restricted login:
1.

The design of questionnaires that includes the introduction of questions, multiple

answers, and the inclusion of photographs and videos.
2.

Design of tutorials. This tutorial manager allows the introduction of written information,

photos, and explanatory videos, with fast hyperlinked words (Figure 1).
3.

The creation of image galleries with subtitles, in which both methods and materials can

be introduced to prevent and respond to situations of danger.
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Figure 1. Theme manager (a) Initial page to edition (b) Inside the page edition.

User. This has two possible options with free access:
1.

"Thematic search" is a search engine that allows the localization of the topics contained

in the search pattern word, allowing one to respond to "what I need to know right now"; this
option is recommended in situations of danger or work.
2.

"Thematic index", which gives immediate responses to risk situations created in the work

environment. This folder has quick access to tutorials that contain information (Figure 2),
multimedia tools (Figure 3), videos, and images that make it possible to respond to "what
information do I need or need to know".

Figure 2. Immediate information search.
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Figure 3. Multimedia resource.

VIII.2.3. Data collection
In the first phase, the study focused on students in their last year of the nursing programme at
the University of Cordoba (N = 33), who voluntarily responded to all the questions from the
survey via Google after completing their degree (N = 23).
The independent variables of the study are: the degree of knowledge, practices performed, sex,
age, and previous studies and practices performed; and the dependent variable is having suffered
biological accidents. These variables were obtained through a questionnaire, without access to
personal data, guaranteeing at all the times the compliance with the Data Protection Law.
The study was implemented through a Google questionnaire of our own design, taking as
reference the works of Merino-de la Hoz et al. in 2010 and Orozco in 2013.
The questionnaire is composed of 48 questions. The issues are grouped into five major blocks,
which correspond to the following percentages: basic knowledge, 22.91% of the total
(handwashing, use of personal protective equipment (PPE), etc.); specific knowledge, 8.33% (the
value of seroconversion of hepatitis B and C and AIDS); actions during practices, 16.67%
(adherence to practice protocols and standard protection measures); the incidence of biological
accidents, 25% (frequency of biological accidents, speed during procedures, amount of work);
and, finally, the degree of satisfaction and information of interest, 27%.
In the third phase, the data was collected means of a questionnaire for expert professionals (N =
7), with more than 30 years of experience, or nursing specialists. Moreover, a study of the
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acceptability and opinion, (36), of future health technicians was conducted (N = 26).
VIII.2.4. Samples Size Calculation
The number of students was determined from an expected proportion of 98 %, a precision of 5 %
and a confidence level of 95 %.
The sample size for expert professionals and future health technicians was calculated from a
standard deviation of 4, a precision of 3 % and a confidence level of 95 %
VIII.2.5. Statistical Analysis
The statistical analysis was conducted using the SPSS version 15 statistical package and
represented graphically. The incidence of the biological accidents with respect to the degree of
basic and specific knowledge was calculated, in addition to biosecurity measures and their
compliance. The study of the relationship between the knowledge of standard protection
measures and the degree of satisfaction of the quality of the received training was performed. The
hypothesis test used was the chi-squared test.
The results from the third phase were stored for statistical analysis in a datasheet. A descriptive
study was conducted for the qualitative variables and the mean, the standard deviation, the
standard error, and the coefficient of variation for the quantitative variables used to estimate the
study variables.

VIII.4. Results
VIII.4.1. First phase
The results are centred in a group of fourth-year nursing students with a mean age of 23 and half
years. Most of these students had a previous technical degree (54.44%) related to health in its
entirety, meanwhile the most of the rest of these students where from high school (40.91%)
In addition, the prevalence of basic knowledge and specific prevention measures (Table 1) on
biological accidents and biological agents was assessed. The results show that 79.55% answered
correctly on the basic knowledge questions; however, for the specific knowledge questions, half
of the sample (51.82%) answered correctly, with a confidence interval (CI) from 78.75% to 80.35%.
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Table 1. Prevalence of basic and specific knowledge.
Prevalence

CI 95% Prevalence

Basic Knowledge

79.55%

78.75–80.35%

Specific knowledge

51.82%

50.84–52.80%

The incidence of biological accidents at the end of the degree, prior to working in the National
Health System, is 23%. In addition, questions on biological accidents are evaluated, such as how
the accident occurred, the body area where the accident occurred, whether the student used PPE
when it occurred, possible causes of the accident, and the degree year in which the accident was
produced (Figure 4).

Figure 4. Qualitative variables related to biological accidents corresponding to the last year of
nursing degree (N = 23).

The results reflect the following: the most common accidents are pricks (60%); the body area
where accidents occur are the fingers (80%); only 60% of students had used PPE when the accident
occurred; the possible cause as assessed by students is the amount of work (40%); and, finally, the
year in which there was a higher incidence of biological accidents was the third year.
The chi-squared independence test concerns the two qualitative variables, "route to the nursing
degree" and "have you ever had a biological accident during your clinical practice" (Table 2). The
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results of the test (Pearson's chi-squared 6.8157 and p-value 0.033; Fisher's test p-value 0.028)
reflect that the proposed null hypothesis, that is, that there is no dependence of the two variables,
is rejected and that the alternative hypothesis, that is, that there is a dependency between both
variables, is accepted.
Table 2. Chi-squared independence test.
Have you ever had a biological accident during your practice?
Route to nursing

No

Yes

Total

High school

40.9%

0.0%

40.9%

Technical degree

36.4%

18.2%

54.5%

Over 25 years of age

0.0%

4.5%

4.5%

Total

77.3%

22.7%

100.0%

df = 2

p-value = 0.03311

Pearson's chi-squared test
X-squared = 6.8157

Have you ever had a biological accident during your practice?
No

Yes

Total

High school

0.0%

40.9%

40.9%

Technical degree

18.2%

36.4%

54.5%

Over 25 years of age

4.5%

0.0%

4.5%

Total

22.7%

77.3%

100.0%

Fisher's exact test for count data
p-value = 0.02837

alternative hypothesis: two-sided

VIII.4.2. Second phase
The results obtained from the interviews with health experts and technical students in the health
sciences on the PSAM platform have been divided into thematic search evaluation, general
opinion of the application, information contained in the themes, the rules that are in the platform,
the usability of the platform, and multimedia content.
The results of the survey of the experts (Table 3) show that the overall evaluation of the platform
was on average 4.0 out of 5, with this value being defined as good by the health experts, which
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implies that the platform developed has a great potential in order to inform and train the health
professionals. However, when studying the remaining questions about the platform and the
information that it contains, the averages obtained are lower on the information and content of
the platform (3.93/5 in information, 3.62/5 in rules, and 3.98/5 in multimedia content), although
usability and thematic search (4/5 and 4.25/5) are better valued.
Table 3. Assessment of the PSAM by health experts.
PSAM score (N = 7)

Mean

SE

CV

(Standard error of mean)

(Coefficient of variation)

General opinion of PSAM

4.00

0.20

0.10

Thematic search

4.25

0.10

0.05

Topic information

3.94

0.16

0.08

Rules

3.63

0.24

0.13

Usability

4.00

0.20

0.10

Multimedia content

3.99

0.11

0.06

In relation to the evaluation of the PSAM platform performed by the students (Table 4), this shows
how the overall opinion and thematic search (3.87/5 and 3.91/5) are lower than the results of the
professional health experts, regarding it as being between "good" and "acceptable". Nevertheless,
the results show that the information of the themes is valued, with a score of 4/5, in other words,
good; however, the multimedia content (3.65/5) and the rules (3/5) are the worst evaluate
Table 4. Assessment of the PSAM by technical students in the health sciences.
PSAM assessment of students (N = 26)

Mean SE

CV

(Standard error of mean)

(Coefficient of Variation)

General opinion of PSAM

3.87

0.20

0.25

Thematic search

3.91

0.23

0.28

Topic information

4.00

0.17

0.20

Rules

3.00

0.14

0.23

Usability

3.83

0.17

0.22

Multimedia content

3.65

0.21

0.27

Table 5. Abbreviations used in the manuscript.
ICTs

188

Communication and information technology

VL

Virtual Laboratory

VR

Virtual Reality

CIPP

Method to evaluate a pedagogical technology

PSAM

Platform developed focused on prevention of biological agents

PPE

Personal protective equipment

Finally, we asked the two samples of students and professionals what could be improved on the
platform for their use (Figure 5). The professionals focused on improving the content of the
platform, whereas the students focused on new technologies and social networks to improve
communication.

Figure 5. Aspects to be improved described by experts (Health professionals) and students
(Future health technicians).

VIII.5. Discussion
This study focused on mainly the creation of a mobile web app, in order to decrease the incidence
of biological accidents by a rapid response to specific problems, and its double evaluation by
professionals and future health technicians; and secondly, the analysis of the incidence of
biological accidents and the different variables that influence it. Moreover, when is compared this
teaching tool with other pedagogical instruments (32,37), such as controlled simulations, the use
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of mobile is shown as a more independent and free accessible teaching method responding to the
necessity of the user. After all, simulations require a specific space and time to prepare and
provide information to the health professionals improving their knowledge and decision making.
However, in order to improve their performance, it is required several sessions from face-to face
lectures to VR in which the teacher is scoring the result of the users (34,38,39). Furthermore,
previous studies base on face-to-face teaching and virtual teaching have shown a significance
increase of the knowledge of the health professionals. Nonetheless, online teaching by using
computer or mobile allows the professionals to select the moment to learn the information and
access to the multimedia content such as videos resulting in improved learning efficiencies
(40,41). In fact, Christudas proved how the combination of e-learning with feed-back produces in
the 84% of the learners showed significant increase in the minimum scores. Finally, the use of
online teaching instead of face-to-face learning or VR simulations could be consider more
effective due to the given control to the user and provides a standardization of the information
being possible to give updatable information (38).
The results obtained show that the average of the knowledge of the standard precautions of the
respondents was 79.54%, higher than the average obtained in previous studies focused on
students (2,4). However, this average is lower than that obtained in previous international studies
focused on nursing professionals from various services such as emergencies (83.2%), (42,43).
The response to the incidence of biological accidents shows that 23% of the respondents have
suffered some type of accident. This reflects a higher incidence of students regarding the
incidence of biological accidents among emergency nursing professionals (20.6%) in countries
such as Brazil, (42), even though this group of professionals must act with extreme speed.
However, there are studies that demonstrate the variability of incidence of these accidents; thus,
Oliveira and Paiva in 2013, and Memish, Almuneef, & Dillon in 2002 , show a frequency of
accidents among health professionals ranging from 18.4% to 100%, and the study by Costigliola,
Frid, Letondeur, & Strauss in 2012, shows that, the incidence varies between European countries,
from 15.4% in the UK to 55% in Greece.
Regarding to the results of this study, these show that 60% of the respondents were using PPE at
the time of the accident, which is lower than the results of previous studies that estimate that
nursing professionals who had an accident and were using PPE varies between 61% and 68%
(10,18).
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From the analysis of the frequency of final-year students on their perception of the cause of
biological accidents, it is observed that 20% believe that they are due to a lack of knowledge, 40%
because of the amount of work, 20% due to a lack of attention, 20% because of the use of measures
that involve a risk factor, for example, encapsulation, and, finally, 20% due to other reasons, such
as problems with or misuse of safety equipment, that is, practice error. These results compared
to previous student-centred studies, are somewhat lower, (2,4), although compared to the results
from professional-centred studies, a higher frequency is observed (42). In addition, the results
with respect to the lack of precaution show that only 20% of respondents consider that this was
the cause of the accident, whereas in studies on professionals, it is considered that the lack of
precaution is the major cause of accidents, between 49% and 66% (10,46).
There is a significant correlation between previous knowledge and the incidence of biological
accidents. Thus, students coming from a previous health technical degree programme who have
greater knowledge of standard precautionary measures have a greater probability of suffering a
biological accident than those coming from high school, perhaps due to a lack of caution or
overconfidence, among other factors. This situation coincides with what is described by health
professionals from different countries and professions, (42). Accordingly, it follows that it is
necessary to increase training through training sessions that must be performed during school
hours, particularly in the first years of the degree programme, and to have a thorough impact on
advanced courses and health professionals.
The results show how the platform has been evaluated by students and experts at approximately
4 out of 5, defining it as "good". However, the results show how students value the content and
platform worse, from 3.0 to 4, whereas experts value it better, from 3.62 to 4.25. These values
coincide with previous studies focused on patients' platforms, in which satisfactory results
regarding the opinion of users were obtained (24,25,27).
Finally, it is observed that the professionals focus on the content of the platform, that is, the
available information, which, according to them, should be concise and complete. Students, on
the other hand, focus on multimedia content and social networks, (10,47), attaching greater
importance to peer communication. These results corroborate others previously obtained for
patient-centred health tools (48,49). Furthermore, the results match with previous studies in
which health professionals consider usually educational user-friendly and easy to use focusing
in the utility more than the appearance or social networks (22,49).
VIII.6. Conclusions
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In this work, it has been studied the incidence of biological accidents, developed a unique
updatable mobile application focuses on prevention of professional accidents and the evaluation
of the application has been carried out.
The importance of information and training on biological accidents and prevention measures has
been demonstrated due to the fact that the incidence of biological accidents continue to be high
(23%). In addition, the influence of psychosocial aspects on this incidence has been demonstrated
because of the responses of the students regarding the cause of the accident showing that 60%
consider that this is caused by the environment around the work. In fact, this results match with
students’ results from other countries showing a wide interval of the incidence of accidents and
knowledge about prevention depending of the teaching methodology used in those countries.
The importance of this study resides in an upgradeable platform being used in everywhere and
in any electronic device available on the market by any user and being the unique platform
offered to provide knowledge of actions under biological risk. This application contributes to the
appropriate decision-making in real time, without placing at risk the health of the people served
or that of the professionals. In addition, this application can be updated at any time incorporating
any type of current information on health.
This platform has been valued as satisfactory by potential users, students and professionals
giving the score of 4 out of 5, defining it as "good", although areas for improvement have been
observed for future research.
Future research should examine the association of the platform use with the decrease of biological
accidents and improvement of prevention knowledge among health professionals.
VIII.7. Limitations and Future research
There are some limitations in this study, which offer suggestions and implications for future
research.
The website developed is a first simplistic and ubiquitous version focused on helping healthcare
professionals in situations of immediate risk. In addition, in order to evaluate the application, a
satisfaction survey was carried out to health sciences students and health professionals. It was
asked to the participants to freely answer the survey about their opinion referring to the web and
how they perceived information included in software. Although, the surveys provide some
information about the different samples included, the sample obtained has not been significance
to analyses further questions related with their opinion. Moreover, the software validation has
focused on the videos and images related professional healthcare activities.
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In future research will be the inclusion of a multiple scenarios of possible expose to high-risk
pathogens, level four and three, in a virtual reality using 3D technology. Additionally, it will be
included the option of selecting avatars whose characteristics will be different and because of it
will different routes to select the actions to take in order to avoid the exposure and the decisions
post-contamination. This reality will be developed to be used in a mobile phone because of the
easy accessibility, instead of being supported by the computer and the virtual glasses that cannot
be freely transported.
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Chapter IX. Ethics Committees and Codes in different European Countries: A Comparative
Perspective
IX.1.

Introduction

The research in the health field is an imperative to improve treatments, care and feedback from
the patients (1). The researchers of the health systems try to generate, disseminate and adapt the
knowledge in the health system. In this sense, is a major pillar in the health systems the creation
of the knowledge for improving of wellbeing of the population. In this framework, it is important
to understand the policy of the different hospital and centers where the research is carried out.
The research in health field focused on cellular, animal and human research (2). All research
carries out must follow the indication made by World Health organization about Ethical
Principals (3).
Nevertheless, the research with cellular cultures implies a series of condictiones of the
environment and risk to the researcher (4). However, these studies do not imply any further risk,
and the cost of such research is lower when compare to animal research. Animal research implies
more restrictions and risk both for the researchers and the animals involves, since is imperative
to avoid any harm or further damage that the research could cause (5).
Finally, the research in the health field with humans implies a series of risk, conditions and
controls. The first time that defined, universal and applicable principles regarding the research
with human subjects was with the Declaration of Helsinki in 1975. In this declaration, it is
stipulated the obligations of health care professionals, especially safeguarding, correctly using
and informing the patient or participants in the research (6).
The ethical considerations must be presented previous, during and after carrying out research in
human subjects. This necessity was regulated by the World Health organization, that stipulated
a series the principles. Such principles were created based on the ethical four main principles of
ethics, that health care professionals must follow (7).
These principles or standards are regulated by local or reginal ethics committees to improve
quality, review the vulnerability of the patients, relevance of the study and the necessity of doing
such research. The role of the ethics committees has been portraited as high relevance by previous
studies. portance health research is also highlighted in the literature(8). These committees have
the power for the researchers to achieve the goal of improving health and having more
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knowledge (7,9). But also, these committees have the obligation to regulate, control and eve stop
the studies that may provoke more harm than benefit. Moreover, these systems update and
integrate the changes in legislation, such as the modification with personal data(10).
In order to carry out the obligations, the ethics committees review the research protocols, giving
feedback to researches to improve the protocols and the ethical conduct inside the research(6).
Nevertheless, these committees are made of several researches including those who need the
approval of the committee, there a separation or distinction between health system and ethical
system is needed.
One important issue regarding the ethical conduct about researching, it is the differences between
committees from one country to another. This issue is currently present since each region, country
or health system has different ethical committees. Therefore, this study focused on analyzing
differences and similitudes between Spanish and Scottish Ethics Committees.
IX.2.

Methodology

The analysis and review of the current knowledge is fundamental for determining the relevance
of the research. This importance relates to the fact that new results contribute to the healthcare of
patients.
Based on comparative study regarding the ethics committees has been carried out. This study is
a qualitative review based on the personal experience of the researchers. All of this information
facilitates to determine how the ethical principles have been adapted and replicated in different
cultures and environments.
IX.2.1. Background
Prior to the analysis of the ethical codes from each Ethics Committees, the research completed,
followed and carried out the different steps to obtain the Ethical Approval.
The process to achieve the approval in the Southern of Spain started at the begging of the year
2017, though the approval was obtained in the middle of 2018. Moreover, the research and
gathering data was carried during 2018. Nevertheless, in that same year the law of the individual
data protection was modified. From this point on, this committee integrated a new ethical code
to protect the data of the participants and especially how this data was going to be saved.
Meanwhile, the process for the Scottish Committee was initiated in the middle of the 2019 year.
In this sense, several Ethics committees were incorporated and integrated in the evaluation
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system for the ethical approval. In this system, one of the main actors were the National Health
System and the Center in which the research was being carry out.
IX.2.2. The data to study
To determine the differnets and similtudes between both Ethics Committes, a series of key points
were selected following the four prinicples of the paritcipants.The autonomy, beneficence, justice,
and non-maleficence were used as the key int to detemine how each ethic committee include the
prinicples and letter were studied. Aslo, the code and protocol used for each committee has been
analysed in this study.
IX.2.

Results

The first result of this study was the determination of similarities between the Ethics Committes
(Table 1). This table reflejects how both committes follow the prinicples and adapt them highly
similar.
Table 1. Comparisson of the Ethics Committess according to the Ethics Principles
Principle
Autonomy

Scottish

Spanish

Target

Mean

Target

Mean

Individual’s

Inform consent

Individual’s

Inform consent

voluntarily

Invitation letter

voluntarily

Inform

Survey

Access

participant

Access

by

the

directly

system’s

after having the

person

permission

approval from the

Survey

the
in

centre
Beneficence

Benefits may be

Research protocol

Benefits may be

Research protocol

gained

Survey

gained

Consent inform

Consent inform

participants

to

the

participants

the

The benefits are

The benefits are

also presented to

also presented to

the

the

Ethics

committees
Justice

to

To

achieve

Ethics

committees
the

Third party. E.g.

To

inclusion of the

National

inclusion of the

the health health

study and equity

Records

study and equity

care system

Health

achieve

the

the recruitment is

the recruitment is

carried by a third

carried

party

researchers

Researchers

and

by the
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Non-maleficence

Possible

Research protocol

Possible

Research protocol

risk/harm

Survey

risk/harm

Inform consent

documented and

Invitation letter

documented and

presented to the

presented to the

Committee

Committee

Possible

Possible

risk/harm inform

risk/harm inform

to

to

the

patients

previous
participation

the

the

patients

previous

the

participation

Nevertheless, the main difference regarding the principles was the inclusion and action that takes
the researchers. In the case of the Scottish committee, the research tries to have contact with the
participants to protect their data and not interfere with the participation.
In the case of Spanish ethic committees, the research is integrated in the recruitment and tries to
inform the participants. To safeguard the data obtained from the inform consent, the data are
usually codified and separated the personal details from the medical data. Meanwhile, the
Scottish researcher does not include personal details and anonymize all the information via
qualitative scales.
The process for presenting the documents to the Ethics committees and posterior evaluation
differs from the Scottish to the Spanish system (Figure 1). The process to present the correct
documentation to each committee varies according to the system installed. In the case of Scotland,
the main system for personal and medical records is the National Health system, which is linked
to the ACCORD system and DPO. The ACCORD system focused on the sponsorship of the
research and therefore possible responsibilities and funding. The DPO focused on determining
the level of risk that is going to suffer the participants according to the research. Moreover, in the
case that research is part of a dissertation, thesis degree or master’s degree is necessary to have
other ethical approval from the students’ council. All of the documents and contact with the
system are made vi email, no platform is currently available to send the information and receive
respond.
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ACCORD
(Sponsorship)
UREG (Ethical
guidelines)
DPO (Further risk for
participants)

Scottish

Ethics Committees

BMTO (Students
Ethics Committee)

Aproval from the
ACCORD, UREG, etc.
Protocol

Institute Committee
Bristol Survey
Inviatation Letter
Protocol
Inform consent
Surveys
Spanish

PEIBA
Codification
Curriculum vitael of
main researcher
Centre aproval

Figure 1. Steps previous presenting documents to the Ethics Committees
In the case of the Spanish Ethics Committee, pervious to present the different documents, which
are the protocol, the inform consent, the survey, CVs and the acceptance form the center. When
the researcher has all the documents that the ethics committee is going to evaluate, it is necessary
to upload these documents to the specific platform. The platform to upload the documents and
received

feedback

from

the

committee

is

called

PEIBA

(https://www.juntadeandalucia.es/salud/portaldeetica).
After taking all the steps for the approval, both committees make comments and suggestions to
improve the research and secured the vulnerability of the patients. Nevertheless, each committee
different aspect of improvement and concerns (Table 2). The Scottish Ethics committees was
highly concern about the risk that the survey my cause to the participants, as well as how the
research would decrease the side effects. Meanwhile, the Spanish committee was concern with
the sampling, recruitment and codification.
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Table 2. Concerns express by eah Ethics Committess
Challenges

Scottish

Scottish
Concern

Principle

Improvements

Risk and voluntarily to

Autonomy

Include a more express

the participants

Non-maleficence

letter invitation
No individual data
Reduce the risk and side
effects

Spanish

Type of selection non-

Justice

Include the codification

probabilistic

Autonomy

page and inform consent
separately

from

survey

the consent

Access in person to the
participant

IX.3.

Discussion

The results from this comparative study have showed that the ethical principles, initially
stipulated in the Helsinki, are integrated and followed by the local ethical systems independently
of the country or culture.
These results are similar that the study of Luyckx, in which he stated that even though there were
difference among countries the ethical principals were followed by each country. Luyckx stated
that may the system need to be review in order to adapt the research to epidemic or endemic
health problems. In this sense, the Scottish committee to avoid risk or side effects to the
participants, though the continuous steps and reviewers that more time and delay the recruitment
of data (11). Meanwhile, the Spanish committee has less time of waiting, but the evaluation
depends not on the all committee but the revisor that has to evaluate your research.
Longer period of times or the subjectivity of the reviewer provide with more complexity the
process of getting the Ethical approval. Moreover, depending on the subject and type of research,
the committee may consider that the research is not included in biomedical research, even though
the research is with humans and those ethics committees focused on research with humans.
The scope of this study was limited in terms of the subjectivity f the research and personal
experience. Moreover, since the study was limited to Scotland and Spain, it was not possible to
determine if other ethics committees in Europe have incorporated and followed the ethical
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the

Correct codification of

principals in similar way. Despite its exploratory nature, this study offers some insight into the
ethical codes of different countries and the different Ethics committees in the health field.

IX.4.

Conclusions

Based on the nature and system of the research ethics committees is important to determine how
the ethical principles are used focusing on recruitment, risks and vulnerability.
Nevertheless, because of the different agents included in the process to present the
documentation to the ethics committee, researcher may frustrate, bore and get anxious by the
variability and delays in ethical review for the same protocol. Based on this, it could be concluded
that there is a need to improve communications between researchers and ethics committees. This
communication should focus on obligations, challenges in this era and in planning, carry out the
research according to health systems.
Nevertheless, concerns continue for the ethics committee about the participants and safeguarding
their data and anonymity previous, during and after the research has taken place. In conclusion,
though the ethics principals and protocols are similar, difference maintain regarding ethics codes,
difficulty compression between regions, researchers and therefore studies.
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X.1.

Conclusions

The first main result of this thesis has been the study of the tendency of publication regarding
social networks and young people in the health field. From this chapter, it can be concluded the
increasing number of publications about social media and health. This analysis has showed more
connexions between countries and authors in researching in the health field.
From the following chapters, it can be concluded the relationship between self-image, body
concerns, body dissatisfaction, and disordered eating which varies according to gender. This
chapter of the thesis reflects the dilemma or dichotomy in health public, which is presented by
eating disorders such as anorexia, and overweight. In this sense, the social media may be related
to both aspect since the theory of gratification also explains the relationship with food to fill other
emotional distress.
Moreover, related to gender differences, male young students seem to be more addictive to social
networks sites. In this sense, the addictive behaviour to social networks sites was linked with
loneliness and youth of the user. Finally, researchers have asserted that primary detection and
treatment of body dissatisfaction, disordered eating attitudes, loneliness or addictive behaviours
may be easier than attempting to decrease eating disorders, addition to social media or depressive
state.
In this sense, the different educational platforms seem to be useful to young people to train, for
the working place and wellbeing. Moreover, apart from the web platforms created, the social
media were integrated in the same with several purposes, since previously stated the potential of
social media for support, education and creation of communities. In this sense the last
publications seem to indicate the positive role of the “influencers” and Instagram to promote a
healthier beauty ideal. Nevertheless, the perceiving that a behaviour or education is healthy not
implies that physical changes are really positive for the users. Based on this, this thesis concluded
the necessity the control the such information, communities and guidance from health care
professionals.
Moreover, other aspect studied in this thesis were biological measures that may indicate a
tendency for addiction or behavioural problems. The biological measures were linked to the
disordered eating or additive behaviour, but it could be concluded that age and genders may be
more determinate.
Finally, about the ethical committees and codes, a significant result is the attitude about privacy
and boundaries with the participants to safeguard their privacy and vulnerability. Nevertheless,
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young people make public their profile in social media, in which young people include their
gender personal data and even their medical data.

X.2.

Future research

The futures studies focused on valuating the platform called 4YouthHealth and the recruitment
of Scottish college students to participate in the study of social media and disordered eating.
Although the results from the University of Edinburgh are not available in this thesis, the initial
hypothesis is that the result obtained in University of Cordoba and the University of Edinburgh
are going to be similar. Finally, to complete the objectives proposed in the thesis, the remaining
chapters (VII and IX) are going to be prepared and later published.
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X.2. Ethics code and form from the Usher Institute

USHER RESEARCH ETHICS GROUP: ETHICS FORM
UoE sponsorship of research
Your research may require University of Edinburgh sponsorship and/or insurance. New CMVM Accord policy is that
all health or health-related ‘research’ studies using primary/ secondary data should in the first instance, before
application for ethics approval, contact Accord re sponsorship. Please see doc Research Studies within CMVM
requiring UoE sponsorship, at 1 This is a separate process from ethics approval.
Note re NHS or NHS based research:




If your research will involve UK NHS staff/patients, you should first check with NHS REC whether they want to be responsible
for ethics oversight of your research ie to undertake formal NHS ethics review and give ethics approval. If they do, you will
not need UREG ethics review, but you do still need to compete the Registration part of this form.
If your research will involve UK NHS staff/patients, and/or take place on NHS premises, but you have been told by an NHS rec
that you do not need NHS REC approval, you will need Usher ethics approval, and you might also require NHS R&D
approval. You should contact your local NHS R&D office. This is a separate issue from UoE sponsorship and from UREG (or
NHS REC) ethics approval. See doc Overlap between ethics sponsorship and RandD, at path 2

Background to ethics oversight within Usher
The Usher Research Ethics Group (UREG) is part of the School of Health in Social Science (SHiSS) Research Ethics
Committee, within the governance framework of the College of Arts, Humanities and Social Sciences (CAHSS). Please
refer to resources available in Usher ethics shared area2, in particular within subfolder Other useful ethics docs.
It is Usher Institute (UI) policy that ethics oversight is required for all research projects carried out by staff or
students. Many studies will need to obtain ethics approval from NHS REC, while GCRF studies have a special process
co-ordinated at College MVM level. Of the remaining research studies, which submit to UREG for ethics oversight,
formal ethics review will be required only for all primary data collection studies and now, post-GDPR, also all
secondary data analyses. However secondary analysis studies will require only a degree of ethics oversight, mainly
focussing on data protection issues.
For completeness, all Usher studies (including those ethically reviewed by NHS REC), should register with UREG.
Usher registration, ethics oversight and ethics approval
This new integrated Usher Registration and Ethics form (rolled out July 2019) combines the old UREG ethics forms
with the ‘mini’ DPIA [created post-GDPR (May 2018)] and is closer what will pertain in the forthcoming University
wide ethics oversight software, which is being commissioned/purchased by UoE. This form is the first stage in
registering your Usher research, and in ensuring appropriate ethics oversight, and if required, approval.
In the first instance, all research projects require to submit at least a completed Registration and Overview. What
else you are required to complete is ‘proportionate’, and will depend on:
(i) the nature of your research; (ii) your data; and (iii) whether you are staff, or MPH/PGR student, or visitor
Please start completing the form from the beginning, and proceed as guided. Once completed, the document
should be submitted electronically to usher.ethics@ed.ac.uk, with any accompanying documents as indicated. If
ethics approval is needed it should be obtained prior to any commencement of the research project.
Note to PG/PGR student applicants:
The ethics form and other paperwork need to be completed under the oversight of your UoE supervisor(s). For an
online masters application there also needs to be oversight by the student’s ‘local’ supervisor. Responsibility for the
application lies with the academic supervisor(s).
1
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Subsequent to submission of this form, any alterations in the proposed process/methods of the project should
incur a careful review of this form by the principal investigator (PI)/applicant (and also their supervisor, if
applicant is a student). If the alteration to process/methods results in a change to any answer on the form
submitted and approved, then there must be an enquiry to UREG as to whether there is need for an application
for amendment to ethics approval already given - see Amendment Guidance doc, which can be found in the
Usher shared area, at path 15
The PI is responsible for ensuring compliance with any additional governance or ethics requirements that might
apply (eg need for sponsorship by UoE, risk assessment for researchers), and/or for compliance with any
additional requirements for review by external bodies.
ALL forms should be submitted in electronic format. Digital signatures or scanned in originals are acceptable. The
applicant should keep a copy of all forms for inclusion in their thesis.
Pilar Aparicio-Martinez
_______________________
Applicant’s Name

_____________________
Applicant’s Signature

6/09/2019
______________
Date

_______________________
*Supervisor Signature16

Claudia Pagliari
_____________________
Supervisor Name

6/09/2019
______________
Date

*NOTE to Supervisor: Ethics review will be based on the information contained in this form. In countersigning this form,
you are taking responsibility, on behalf of Usher and UoE, that the form as completed give a full and frank account of
the process/methods planned in this research study, in so far as they pertain to ethics and data protection.

Acronyms / Terms Used
NHS: National Health Service
SHSS: School of Health in Social Science
IRAS: Integrated Research Applications System
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CREDENCIAL DE CONCESIÓN DE AYUDA PARA LA REALIZACIÓN DE ESTANCIAS PARA
LA OBTENCIÓN DE LA MENCIÓN INTERNACIONAL EN EL TÍTULO DE DOCTOR
Certificate of funding for research stays in the a ard of Doctor International mention

La Vicerrectora de Posgrado e Innovación Docente de la Universidad de Córdoba, según
resolución de 8 de marzo, tiene a bien conceder a D./Dña. Pilar Aparicio Martínez, con
documento de identidad número 45943713V, y matriculado en el Programa de Doctorado en
Computación Avanzada, Energía y Plasmas, la ayuda establecida por la Universidad de la
convocatoria 2018/2019, para realizar una estancia de investigación de 3 meses en USHER
INSTITUTE OF POPULATION HEALTH SCIENCES AND INFORMATICS. University of Edinburgh, en
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for a 3 months stay fellowship to undertake research at (University/Research Centre) USHER
INSTITUTE OF POPULATION HEALTH SCIENCES AND INFORMATICS. University of Edinburgh, in
Edinburgh (United Kingdom), for which he/she will recibe 3300 , this binding to award the
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