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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 between body image, body concerns, body dissatisfaction, and disordered
eating attitudes among college women.

Keywords: social media; disordered eating behaviours; body image; female; university students

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 suffer from these
complaints are usually preoccupied with food and weight. In this sense, disordered eating is used to
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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 in women in their twenties or during 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 and/or 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
are inadequately treated, they may develop 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 present overeating,
20% purged by vomiting, and 61% food restraining [9]. These frequencies changed as people
aged, with food restriction being more common in older women and vomiting during adolescence [10].
Moreover, recent data have discussed the increase of how the minimum age of the people with disorders
is around 12 years of age 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 an internalizing
or normalizing means to spread unrealistic beauty ideals. Therefore, a higher incidence of these
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, with up to 50% of
disordered eating being described as familiarly transmitted [5,14]. Researchers have also suggested
that neurotransmitters in the brain are involved in disordered eating attitudes and, therefore, eating
disorders [15,16]. Additionally, the hormones have been linked as factors to puberty, body perception
and body concerns [17,18]. Testosterone is included among those hormones highly studied, with blood
samples providing a more precise method of examination. Nevertheless, different researchers pointed
out the possibility of using indirect markers to avoid taking biological samples and creating 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 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 essential roles in
disordered eating attitudes [22]. Nevertheless, other authors have described how biological or genetic
factors are essential, but may 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 a disordered eating attitude or a diagnosis of eating disorders is higher if the mother
had a 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 beauty ideal among
females 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 portrays
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as a role model and the real body that many young women have has resulted in body concerns.
Body concerns usually maintain over 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].

In this sense, the theory of social comparison and numerous studies have studied the relationship
between body dissatisfaction and disordered eating attitudes to better understand the causes of these
illnesses. These previous works showed that real comparisons with other people leads to a distortion
of body image and may favour disorderly feeding [11,29,35]. Additionally, Fredrickson and Roberts
(1997) suggested that sexualization and self-objectification promoted via media should be considered
as a risk factor for disordered eating attitudes [36-38]. Based on previous and recent studies it 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 network 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.

2. Background

College-aged 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 and images in this medium [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 have shown 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 and
having peer views in the images posted by the users [48]. Especially on 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 social media [49]. Additionally, the objectification suggests that the media’s
sexual objectification of women modifies their body appearance. Due to 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. That being said, the proposed hypotheses are
as follows:

Hypothesis 1 (H1). Among young women, self-image will be linked to body dissatisfaction, the thin-ideal and
the desire to change one’s body shape.
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Hypothesis 2 (H2). The level of body dissatisfaction among female college students will be high and be linked
to self-esteem.

Hypothesis 3 (H3). The young women’s eating behaviours will be linked to the degree of body dissatisfaction
and the frequency of using social media.

Hypothesis 4 (H4). The young women’s body image and body description will be slightly connected to prenatal
testosterone levels.

3. Methodology

3.1. Design and Sample

In the first phase, a cross-sectional study was carried out focused on female college students,
aged from 18 to 25 years. The sample was recruited to participate in an in-person survey from April to
May 2018 from the University of Cordoba. The selection of the sample was based on non-probability
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.

3.2. Measures

All the surveys used in the study are validated in different languages, including Spanish.
Moreover, these surveys are used globally among health professionals and researchers in the health
field [50].

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 network 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 questions 3, 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 disorders; 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. Additionally,
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
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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 were 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 five-point scale (1 = disagree, 5 = agree) with lower scores indicating
lower self-perception and stereotypes.

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 four-point scale (1 = disagree, 4 = agree), with lower scores indicating lower self-esteem [57].

On the other hand, the survey that focused on social networks had 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 five-point scale: hardly
ever, sometimes, usually, all most all the time and always. Additionally, 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 a five-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
genetic material from the participants. When the ratio is higher, i.e., the difference between the second
and fourth finger, lower levels of testosterone are implied [21]. 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.

3.3. Instruments

The instruments used to obtain the image of the hands were a Canon Camera EOS700D
(produced by Canon Inc., which is a Japanese company founded in Ota, Tokyo) and a Manfrotto
Compact Advance tripod (produced by Manfrotto, which is an Italian company founded in, produced
and distributed form the USA). Additionally, free access software GeoGebra (https://www.geogebra.org),
which is a free access software founded in Austria and later updated and mass produced in USA,
was used to analyse the indirect marker of testosterone levels (2D:4D ratio).

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, the objective of the
study, ethical indications, risks for the participants and voluntary participation in the study being
previously explained. 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 about the previous diagnosis of conduct


https://www.geogebra.org

Int. ]. Environ. Res. Public Health 2019, 16, 4177 6 of 16

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).

Non-probability convenience sampling
Recruitment in person

College women form the Biology, Medicine and
Engineering Schools

Women with
Sample 224 age between 21
to 22

Excluding based on
age, previous
diagnosis of

| Initial@——» addcition to social
media,no SNS,

self-esteem
problems, eating
disorders,..

\

168 participants

Fulfilled a series of questionnaires:

EAT-26
BSQ
Appearance Evaluation
CIPE-a
Social Networks Addiction Questionnaire

Analysis of the data and
correlaction between each Measure of indirectindicator of prenatal
aspect studied hormones

Figure 1. Flow chart of the recruitment and selection of the sample.

3.5. Statistical Analysis

Mean and standard deviation (SD) were calculated for the quantitative variables and frequencies
in the case of qualitative variables. Firstly, we studied the normalization of the data using the
Kolmogorov-Smirnov test (p < 0.05). Moreover, Cronbach’s alpha test was used for determining the
consistency among the scales and subscales and, especially, the SNS test showed acceptable value (0.77)
and the EAT-26 (0.83) was excellent. In order to assess the first objective, the x? test was used for the
qualitative variables, such as gender and body image, and the Student’s t-test was applied to compare
quantitative variables, such as the EAT-26 score and age. Additionally, 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 operating
characteristic) curves and the validity indices were used for the diagnostic accuracy of disordered
eating attitudes having body dissatisfaction and social networks addiction.
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4. Results

First Phase

The initial analysis of the data showed that women (N = 168) had a range of age between 21 and
22,96.7% of them being Caucasian ethnicity. 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 (x* = 113.64, p < 0.001).

Table 1. Mean, standard deviation and confidence intervals.

Factors Studied in Women 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 methods most
used were physical activity (92%), diet (48%), surgery (24%) and beauty or alimentary products (23%).
Among the zones to be modified by a surgical procedure 68% of the women indicated breast 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 scores 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. Additionally, the analysis
between the score in the disordered eating behaviour test and level of body satisfaction showed
significant differences among individuals with low and high levels of body satisfaction and scores over
20 points in the EAT-26 (x% = 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.

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 scores in the EAT-26
and more methods used to modify the body image and the current body image. Moreover, negative
correlations were found for a curvier description that the women gave about their body and higher
desires for a thinner body image, higher body dissatisfaction and lower levels of self-esteem.
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Figure 2. Results from the EAT-26 related to body satisfaction.

Table 2. Correlations with body image that women perceived of themselves.

Factors Studied in Women 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 a 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.

Moreover, the positive correlations were obtained for numerous 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 self-esteem,
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).



Int. |. Environ. Res. Public Health 2019, 16, 4177 9of 16

Table 3. Correlations with having higher scores in the disordered eating attitudes test.

Factors Studied in Women 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

Table 4. Logistic regression for disordered eating attitudes.

Non-Adjusted Adjusted

Factors Studied in Women ED (Yes) ED (No) OR CI OR CI
Body Dissatisfaction 3.35 (1.48) 4.73 (0.21) 0.49 0.38-0.64 054 0.33-0.87
Desired image 2.76 (0.14) 3.19 (0.07) 0.56 0.37-0.83 024 0.11-0.52
Stereotypes 3.15 (0.69) 2.35(0.98) 5.17 295-9.06 256 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 0.56-0.74 048  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
network sites (14.69 + 10.37). Furthermore, the results of the social network 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), greater 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 second and fourth
phalange (2D:4D ratio) showed no significance with scores in the social network 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 (R> Cox and
Snell 0.429) by knowing if the person had scored high in the SNS addiction test, body image,
body dissatisfaction and high desire of having a thinner body. The specificity (90.3), sensibility (68.9)
and valid index (84.6) results 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).
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Figure 3. ROC curve from the logistic model for disordered eating.

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 relationship
between the body image, body ideals and the use of social media (Tables 2 and 3). Furthermore, previous
publications explained that the desire to achieve the beauty ideal emerges as the internalization of the
portrayed image exposed by the media [59,60]. Homan (2010) discussed how, among female college
students, two principal beauty ideals coexist: the athletic-ideal and thin-ideal [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
toward frustration based on a fatter body image than desired. This concern among young women
results in making 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



Int. |. Environ. Res. Public Health 2019, 16, 4177 11 of 16

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 the 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 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 network 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, not included among
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 the degree of body satisfaction, self-esteem,
use of SNS and other measures, such as the 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 studies seem to distant themselves 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, 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. Additionally, as with the majority of the body image
literature, the current participants were university students, based on the sample and size of the
sample caution is recommended in not generalizing 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 present in this study is the
lack of inclusion of further cultural factors, such as the mother—child relationship, and anthropometric
data, such as BMI.
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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.

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. Additionally, the study 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 thin-ideal
seems 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 desire to change the
body image and taking unhealthy measures was common, given the proliferation of the use of the social
network 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. Additionally, this research found that higher levels of prenatal testosterone might decrease
the probability of having a disordered eating attitude among women. That 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 the 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, 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 the frequency of connections to social media and body dissatisfaction/disordered
eating behaviours. Researchers may also consider culturally-relevant factors that may differentially
influence such behaviours.
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