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Abstract: The purpose of the study is to assess the risk of developing general eating disorders
(ED), anorexia nervosa (AN), and bulimia nervosa (BN), as well as to examine the effects of gender,
academic year, place of residence, faculty, and diet quality on that risk. Over two academic years,
129 first- and fourth-year Uneatlántico students were included in an observational descriptive study.
The self-administered tests SCOFF, EAT-26, and BITE were used to determine the participants’ risk
of developing ED. The degree of adherence to the Mediterranean diet (MD) was used to evaluate
the quality of the diet. Data were collected at the beginning (T1) and at the end (T2) of the academic
year. The main results were that at T1, 34.9% of participants were at risk of developing general ED,
AN 3.9%, and BN 16.3%. At T2, these percentages were 37.2%, 14.7%, and 8.5%, respectively. At T2,
the frequency of general ED in the female group was 2.5 times higher (OR: 2.55, 95% CI: 1.22–5.32,
p = 0.012). The low-moderate adherence to the MD students’ group was 0.92 times less frequent
than general ED at T2 (OR: 0.921, 95%CI: 0.385–2.20, p < 0.001). The most significant risk factor for
developing ED is being a female in the first year of university. Moreover, it appears that the likelihood
of developing ED generally increases during the academic year.

Keywords: eating disorders; first and fourth year of university; adherence to Mediterranean diet;
emotional intake; body composition

1. Introduction

Eating disorders (ED) are a group of serious mental illnesses, characterized by al-
terations in food intake due to a distorted perception of body image and an excessive
preoccupation with body image and/or food eaten [1]. ED covers a wide spectrum of
clinical manifestations, the most well-known of which are anorexia nervosa (AN) and
bulimia nervosa (BN). Anorexia nervosa is defined as the voluntary limitation of food
intake induced by a strong fear of weight gain and a distortion of body self-perception,
resulting in an exceedingly low body weight. BN is distinguished by alternating bouts of
loss of control over eating, recurrent episodes of binge eating, and the use of compensatory
behaviors such as self-induced vomiting, enemas, diuretics, and other drugs [2]. Although
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anyone can develop an eating disorder, the largest incidence rates occur between the ages
of 15 and 19, particularly among women [3].

University students are a high-risk population for developing ED [4]. Validated
screening questionnaires are used to determine the risk of ED in the population under
study. A result above the predefined cutoff value for each test indicates that the individual
is at risk of developing ED.

A recent meta-analysis of data from 145,629 university students found that 19.7% are
at risk of developing ED [5]. Academic stress may explain the rise in the number of cases of
ED and other mental health issues during university study [6]. Eisenberg et al. [7] observed
an increase in the risk of developing ED from 9% to 13% for females and from 3% to 4% for
men in a sample of 2822 university students two years after starting their studies.

Furthermore, a recent study found a significant increase in the number of ED among
both male and female university students from 2009 to 2021 [8]. Several studies in Spain
have looked into the likelihood of acquiring an eating disorder among university students.
In a study of 1306 university students who completed the SCOFF questionnaire, Martínez-
González et al. [4] identified 21.2% of females and 15% of males as at risk of having ED. In
a study of 422 university students, Castelao–Naval et al. [9] showed that 12.8% were at risk
of developing AN (evaluated by the EAT-26 questionnaire) and 4.7% of BN (measured by
the BITE questionnaire).

In 2020, the University of Castilla–La Mancha conducted a cross-sectional study with
a sample of 481 university students and found that the risk of developing ED was 17.4%
in the case of males and 32.4% in the case of females using the SCOFF questionnaire [10].
Finally, Alcaraz–Ibañez et al. [11] found a prevalence of 22.7% in a sample of 545 Spanish
university students measured by the SCOFF questionnaire.

The start of university studies is a moment of significant lifestyle change, particularly
in eating. Students frequently reduce the quality of their food, leading to alterations in
body image [12,13]. This effect is especially prominent among students living in student
housing [14], who engage in more frequent binge eating behaviors and are at a higher risk
of developing ED than those who stay at home [4].

The Mediterranean diet (MD) is a well-balanced dietary pattern characterized by a
high consumption of vegetables, fruit, cereals, legumes, nuts, and olive oil, a moderate
consumption of fish, eggs, and dairy products, and a low intake of meat, animal fats, and
processed foods. It is regarded as a benchmark of healthy eating; thus, adhering to it helps
to preserve excellent health and prevent the advent of non-communicable chronic diseases,
including ED [15]. However, Spanish university students do not often adhere to the MD,
which is more prevalent in the south [16] than in the north [17]. Although we believe
that maintaining high adherence to the MD may reduce the chance of developing ED in
the university population, this association has not previously been studied, and evidence
is limited.

There is little research that assess the relative risk of developing ED among different
university faculties. Banna et al. [18] found no difference between university students from
different faculties in terms of the risk of developing ED. It is unclear whether the danger
is larger among incoming or final-year undergraduates. Tavolacci et al. [19] discovered,
however, that girls in first- and second-year social sciences majors were more likely to
have ED.

According to Iyer and Shriraam [20] and Attouche et al. [21], health sciences students
are overly concerned with controlling their health status and diet, increasing the risk of
developing ED. However, it is also a group of students who are more likely to follow
nutritional guidelines, whereas poorer eating habits are related to higher results on ED
screening tests [4,22].

Most previous research has only examined the overall prevalence of the risk of devel-
oping ED, without determining which categories of university students are most likely to
have ED [5,7,9–11]. Identifying these students is a critical step toward establishing effective
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prevention interventions. It is also urgent, considering the worrisome rise in the number
of cases.

Although the research problem has not been studied in an integrated manner in the
university population, based on the existing bibliography for each of the main variables
under study (gender, place of residence, academic year, faculty, and diet quality), the
following hypotheses are established.

Compared to men, women are more likely to develop ED. Independent students are
more prone to develop an eating disorder since they have control over their nutrition.
When faced with considerable lifestyle and behavioral changes, first-year students are
more likely than fourth-year students to develop an eating disorder. Students pursuing
health sciences are more likely to develop eating disorders since they are more concerned
about their own health. Higher adherence to the MD is connected with a lower chance of
developing ED among students.

Despite the topic’s limited bibliographical basis, the current study’s goal is to analyze
the risk of developing general ED, AN, and BN, as well as to investigate the impact of
gender, academic year, place of residence, faculty, and diet quality on that risk.

2. Materials and Methods
2.1. Study Design

This was an observational descriptive study that assessed the likelihood of developing
general ED, AN, and BN in university students at the beginning and at the end of an
academic year and its relationship with socio-demographic and lifestyle factors.

The study was approved by the Ethics Committee of the Universidad Europea del
Atlántico, which followed the ethical standards established in the Declaration of Helsinki,
with code (CEI-11/2018). The protocol for monitoring first-year university students eating
behavior is also available [23].

2.2. Participant Recruitment

Research was conducted at the Universidad Europea del Atlántico during two different
academic years (2018/2019 and 2021/2022), due to the interruption caused by the COVID-
19 pandemic. The inclusion criteria were to be studying for a degree at the Universidad
Europea del Atlántico, to be a first- or fourth-year student, and to be available to perform
the measurements at the beginning and end of the academic year. Exclusion criteria were
being an undergraduate student in a course other than the first or fourth year, being a
master’s or doctoral student, being a temporary resident student, or having a diagnosed ED.

The sample size was calculated for finite populations by counting the students who
enter the first year at the Universidad Europea del Atlántico, it was calculated with a 90%
confidence level, a 5% error range, a precision level (d = 3%), and an expected proportion
of losses of 15%. The total size of the Universidad Europea del Atlántico (n = 400 students)
and the representative sample size (n = 124 students).

Volunteers were recruited using a non-probability sampling strategy. At the beginning
of each academic year, informative posters were hung up and first- and fourth-year classes
were visited to explain the participation in the study. Contact details of the volunteers were
collected (name, surname, and institutional email address) after they signed an informed
consent form for participation in the study.

The sample, after eliminating those subjects who did not complete each of the phases
of the study, consisted of a total of 129 students, 70 from the 2018/2019 academic year and
59 from the 2021/2022 academic year (Figure 1).
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Figure 1. Flow chart of the participant selection process.

2.3. Data collection and measures

The study had two identical stages, one at the beginning of the academic year in
September (T1) and one at the end in June (T2):

1. First stage: Administration of an online survey: We sent each participant a link to a
Google Forms questionnaire and a numerical code to maintain anonymity. The survey
asked about socio-demographic variables (gender, date of birth, place of birth, grade,
place of residence) and administered the following questionnaires:

- Eating attitude test (EAT-26): This is the abbreviated version of a self-administered
questionnaire used globally to assess behavior and attitudes towards food present
in AN. It was validated in the Spanish population in 2010 [24]. It consists of
26 items, where a total score above 20 points is related to a risk of developing AN
with a sensitivity of 59.74% and a specificity of 94.94%.

- Bulimia investigatory test Edinburgh (BITE): This assesses the presence and
severity of symptoms related to BN. It consists of 33 items with a sensitivity of
93.0% and a specificity of 55% and is interpreted as follows: If the final score is
<10 points (no bulimia symptoms); between 10–20 points (presence of abnormal
eating patterns); >20 points (presence of abnormal eating patterns with the
possibility of developing BN) [25].

- Eating behavior test (SCOFF): This is a short and simple questionnaire consisting
of 5 dichotomous questions that detect possible ED. Each affirmative answer
scores 1 point, and the questionnaire is considered positive when the person
answers affirmatively to two or more questions. The questionnaire provides a
sensitivity of 100% for AN and BN and a specificity of 87.5% [26].

- Emotional eating questionnaire (EEQ): This is a questionnaire designed to assess
the influence of emotions on eating. It consists of a total of 10 questions and
is interpreted as follows: 0–5 points (non-emotional eater); 5–10 points (less
emotional eater); 10–15 points (emotional eater); 15–20 points (very emotional
eater) [27].

- The MEDAS-14 (MEDAS-14): This is a validated dietary tool used in the PRED-
IMED study to assess the degree of adherence to a pattern of the MD, which
is considered a high-quality diet standard. It consists of a total of 14 items and
is interpreted as follows: >8 points (good adherence); 5–8 points (improving
adherence); and <5 points (low adherence) [28].

2. Second stage: Once they completed the survey, we contacted participants to make an
appointment at the Nutrition Care Centre to perform anthropometric measurements.
The INBODY 720® electrical bioimpedance machine was used to determine body
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weight, amount and percentage of body fat, fat-free mass, and total body water.
Days before attending the nutritional consultation, participants were explained the
standardization considerations before performing an electrical bioimpedance test so
that the measurement would be correct. Height was determined using a GIMA®

measuring rod with an accuracy of 0.5 cm. The weight and height data were then
used to calculate the body mass index (BMI), using the World Health Organization
(WHO) BMI classification [29].

2.4. Statistical Analysis

The normality distribution of quantitative variables was assessed using the Shapiro–
Wilks normality test. We expressed quantitative variables as means and standard deviations
(mean ± SD). We expressed qualitative variables as absolute (n) and relative (%) frequencies.
For the contrast of differences between groups, we used the parametric Student’s t-test
for independent samples, and to compare the means of two measurements taken from the
same individuals at two different times, we used Student’s t-test for paired samples.

The determination of relationships between qualitative variables was done using
Pearson’s Chi-square test and Fisher’s exact test when a cell had an expected frequency
lower than 5. McNemar tests were used for paired nominal data when comparing the same
group of students at the beginning and end of the academic year. The odds ratio (OR) was
used as a measure of association, with a 95% confidence interval.

For all hypothesis tests, we used a 95% confidence interval and a bilateral statistical
significance p-value of <0.05. All computer data were analyzed using Jamovi software
(version 2.2.5) for Windows.

3. Results
3.1. Sociodemographic Variables and Anthropometric Variables

The socio-demographic data are shown in Table 1. The sample consisted of a total of
129 students, of whom 67 (51.9%) were males and 62 (48.1%) were females. The mean age
was 20.3 ± 2.2 years. Of the students, 34.9% were independent and 65.1% still resided at
home with their parents. Additionally, 80.6% were in their first year of university, 78.3%
were studying for a degree in the faculty of health sciences, and 95.3% were from Spain.

Table 1. Sociodemographic characteristics of the participants.

Males (n = 67) Females (n = 62) Total (n = 129) p-Value

Age (Year) 20.9 ± 2.4 19.7 ± 1.7 20.3 ±2.2 0.001 1

Place of residence N (%)
Independent 23 (34.3) 22 (35.5) 45 (34.9)

0.891 2
Family home 44 (65.7) 40 (64.5) 84 (65.1)
Course N (%)
First 52 (77.6) 52 (83.9) 104 (80.6)

0.369 2
Fourth 15 (22.4) 10 (16.1) 25 (19.4)
Faculty N (%)
HS 55 (82.1) 46 (74.2) 101 (78.3)

0.277 2
SSH + HPS 12 (17.9) 16 (25.8) 28 (21.7)

Birthplace N (%)
Spain 65 (97.0) 58 (93.5) 123 (95.3)

0.427 3
Latin America 2 (3.0) 4 (6.5) 6 (4.7)

Health and sciences (HS), social sciences and humanities (SSH), higher polytechnic school (HPS). 1 T student
independent sample (p < 0.05); 2 Pearson Chi-square (p < 0.05); 3 Fisher’s exact test (p < 0.05).

Table 2 shows the measurements of anthropometric variables at the beginning of the
academic year in September (T1) and at the end of June (T2). Men significantly increased
their body weight throughout the course (74.6 kg vs. 76.0 kg; p < 0.001), though this was
not so in the women’s group. Regarding BMI, at T1, 19.4% of the students were in the
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overweight/obese category, with significantly more males than females (26.9% vs. 11.3%,
p = 0.025). At T2, the general percentage of overweight/obese students increased slightly
(20.2%), with significantly more males than females (31.3% vs. 8.1%, p = 0.025). On the
other hand, both men and women significantly increased their amount of fat-free mass
(64.1 kg vs. 65.0 kg, p = 0.005; 42.5 kg vs. 43.1 kg, p = 0.001) and total body water (46.9 kg vs.
48.3 kg, p < 0.001; 31.1 kg vs. 31.5 kg, p = 0.001). Finally, there were no significant changes
in the amount or percentage of body fat in either the male or female groups.

Table 2. Anthropometric variables of participants at the beginning and end of the course.

Males (n = 67) Females (n = 62) p-Value Total (n = 129)

Weight (kg)
T1 74.6 ± 9.85 58.3 ± 8.63 <0.001 1 66.8 ± 12.3
T2 76.0 ± 9.51 58.4 ± 9.03 <0.001 1 67.5 ± 12.8
p-value <0.001 2 0.969 2 0.172 2

Height (m)
T1 1.79 ± 0.07 1.63 ± 0.07 <0.001 1 1.72 ± 0.1
T2 1.79 ± 0.07 1.63 ± 0.07 <0.001 1 1.72 ± 0.1
p-value -- -- --

BMI (kg/m2)
T1
Normal weight (18.5–24.9) 49 (73.1%) 55 (88.7%)

0.025 3 104 (80.6%)
Overweight/obesity (>25.0) 18 (26.9%) 7 (11.3%) 25 (19.4%)
T2
Normal weight (18.5–24.9) 46 (68.7%) 57 (91.9%)

0.025 3 103 (79.8%)
Overweight/obesity (>25.0) 21 (31.3%) 5 (8.1%) 26 (20.2%)
p-value 0.317 4 0.414 4 0.796 4

Body fat (kg)
T1 10.4 ± 5.57 15.8 ± 5.90 <0.001 1 13.0 ± 6.33
T2 9.80 ± 5.53 14.6 ± 5.88 <0.001 1 12.9 ± 6.11
p-value 0.217 2 0.466 2 0.833 2

% Fat mass
T1 12.9 ± 5.46 25.9 ± 7.26 <0.001 1 19.8 ± 9.08
T2 12.9 ± 5.32 25.8 ± 7.54 <0.001 1 19.4 ± 8.73
p-value 0.521 2 0.259 2 0.419 2

Fat free mass (kg)
T1 64.1 ± 7.46 42.5 ± 5.60 <0.001 1 53.7 ± 12.7
T2 65.0 ± 6.96 43.1 ± 6.28 <0.001 1 54.5 ± 12.8
p-value 0.005 2 0.001 2 <0.001 2

Total body water (kg)
T1 46.9 ± 5.46 31.1 ± 4.08 <0.001 1 39.3 ± 9.31
T2 48.3 ± 5.67 31.5 ± 4.57 <0.001 1 40.2 ± 9.86
p-value <0.001 2 0.001 2 <0.001 2

1 Student’s t-test for independent samples (p < 0.05); 2 Student’s t-test for paired samples (p < 0.05); 3 Pearson
Chi-square (p < 0.05); 4 McNemar’s test (p < 0.05).

Both men and women significantly increased their amount of fat-free mass (64.1 kg vs.
65.0 kg, p = 0.005; 42.5 kg vs. 43.1 kg, p = 0.001) and total body water (46.9 kg vs. 48.3 kg,
p < 0.001; 31.1 kg vs. 31.5 kg, p = 0.001). Finally, there were no significant changes in the
amount or percentage of body fat in either the male or female groups.

3.2. Risk of Developing Eating Disorders, Degree of Adherence to Mediterranean Diet, and
Influence of Emotions at Mealtimes Compared at the Beginning and the End of the Course

Table 3 shows the results of the different ED risk, MEDAS-14, and EEQ tests. There
was a significant decrease in students at risk of developing BN (BITE test) between T1 and
T2 (16.3% vs. 14.7%, p < 0.001).
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Table 3. Participants’ risk of developing ED and degree of adherence to the MD at the start and end
of the course.

Diagnostic Tests Used T1 T2 p-Value 1

SCOFF—Risk of developing general ED N (%)
Not at risk 84 (65.1) 81 (62.8)

0.398At risk 45 (34.9) 48 (37.2)

EAT-26—Risk of developing AN N (%)
Not at risk 124 (96.1) 118 (91.5)

0.058At risk 5 (3.9) 11 (8.5)

BITE—Risk of developing BN N (%)
Absence of compulsive behaviors 108 (83.7) 110 (85.3)

<0.001Altered eating patterns 21 (16.3) 19 (14.7)

MEDAS-14—Degree of adherence to the MD N (%)
Low-moderate (low-mod) 100 (78.3) 83 (64.3)

0.008High 29 (21.7) 46 (35.7)

EEQ—Influence of emotions at mealtimes N (%)
Not at all—not very emotional 69 (53.5) 76 (58.9)

0.162(Very) Emotional 60 (46.5) 53 (41.1)
1 McNemar test (p < 0.05).

Regarding the risk of developing AN (EAT-26 test), there was an increase in risk
between T1 and T2, although this increase was not significant (3.9% vs. 8.5%). In contrast,
there was no significant difference in the overall risk of developing general ED (SCOFF
test) between T1 and T2 (34.9% vs. 37.2%).

In terms of adherence to the MD, there was a significant increase in the number of
students who achieved good adherence to the MD at T2 (21.7% vs. 35.7%, p = 0.008). There
was also no difference in the influence of EEQ at T1 and T2 (46.5% vs. 41.1%).

3.3. Risk of Developing General Eating Disorders at the Beginning and the End of the Course and
Associated Factors

Fourth-year students had a lower prevalence (12% vs. 48.1%) and were 0.15 times
more likely to develop ED at T1 (OR: 0.147, 95%CI: 0.0415–0.522, p = 0.001), and at T2 they
had had a lower prevalence (20% vs. 41.3%) and were 0.05 times less likely to develop ED
(OR: 0.355, 95%CI: 0.124–1.02, p = 0.047).

Furthermore, at T1, groups of students from the faculties of social sciences and human-
ities (SSH) and higher polytechnic school (HPS) had a higher prevalence (57.1% vs. 36.6%)
and were 2.3 times more likely to develop of ED (OR: 2.31, 95%CI: 0.985–5.40, p = 0.051) and
students whose emotions were very influential had a higher prevalence (50% vs. 33.3%) and
were 2 times more likely to develop ED (OR: 2.00, 95%CI: 0.982–4.08, p = 0.055), although
these differences were close to being statistically significant.

At T2, the female group had a higher prevalence (26.9% vs. 48.4%) and was 2.5 times
more likely to develop ED (OR: 2.55, 95%CI: 1.22–5.32, p = 0.012). In addition, the group
with a low-moderate adherence to the MD had a lower prevalence (24.1% vs. 60.9%) and
was 0.92 times less likely to develop ED (OR: 0.921, 95%CI: 0.385–2.20, p = <0.001) (Table 4).
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Table 4. Participants’ risk of developing general ED at T1 and T2 and associated factors.

SCOFF Test Risk of Developing General ED (T1) (n = 129)
Associated Factors Not at Risk (n = 76) N (%) At Risk (n = 53) N (%) OR (95% CI) p-Value

Academic Year
First year 54 (51.9) 50 (48.1)

0.147 (0.0415–0.522) 0.001 1
Fourth year 22 (88) 3 (12)

Faculty HS 64 (63.4) 37 (36.6)
2.31 (0.985–5.40) 0.051 2

SSH + HPS 12 (42.9) 16 (57.1)

EQQ
Not at all—not
very emotional 46 (66.7) 23 (33.3)

2.00 (0.982–4.08) 0.055 2

(Very) emotional 30 (50) 30 (50)

SCOFF Test Risk of Developing General ED (T2) (n = 129)
Associated Factors Not at Risk (n = 81) N (%) At Risk (n = 48) N (%) OR (95% CI) p-Value

Gender
Males 49 (73.1) 18 (26.9)

2.55 (1.22–5.32) 0.012 2
Females 32 (51.6) 30 (48.4)

Academic Year
First year 61 (58.7) 43 (41.3)

0.355 (0.124–1.02) 0.047 2
Fourth year 20 (80) 5 (20)

MEDAS-14
Low-mod 63 (75.9) 20 (24.1)

0.921 (0.385–2.20) <0.001 2
High 18 (39.1) 28 (60.9)

Health and sciences (HS), social sciences and humanities (SSH), higher polytechnic school (HPS). Degree of
adherence to the MD (MEDAS-14), influence of emotions at mealtimes (EEQ). OR: odds ratio. IC: 95% confidence
interval. 1 Fisher’s exact test (p < 0.05). 2 Pearson Chi-square (p < 0.05).

3.4. Risk of Developing Anorexia Nervosa at the Beginning and the End of the Course and
Associated Factors

When analyzing the association of developing AN (EAT-26 test) in Table 5, the female
group had a higher prevalence in T1 (8.1% vs. 0%) and was 12.9 times more likely to
develop AN (OR: 12.9, 95%CI: 0.69–239, p = 0.024), and in T2 (14.5% vs. 3%), the group was
5.5 times more likely to develop AN (OR: 5.52, 95%CI: 1.14–26.6, p = 0.026).

Table 5. Participants’ risk of developing AN at T1 and T2 and associated factors.

EAT-26 Risk of Developing AN (T1) (n = 129)
Associated Factors Not at Risk (n = 124) N (%) At Risk (n = 5) N (%) OR (95% CI) p-Value

Gender
Males 67 (100) 0 (0)

12.9 a (0.69–239) 0.024 1
Females 57 (91.9) 5 (8.1)

EAT-26 Risk of Developing AN (T2) (n = 129)
Associated Factors Not at Risk (n = 118) N (%) At Risk (n = 11) N (%) OR (95% CI) p-Value

Gender
Males 65 (97) 2 (3)

5.52 (1.14–26.6) 0.026 1
Females 53 (85.5) 9 (14.5)

MEDAS-14
Low-mod 79 (95.2) 4 (4.8)

3.54 (0.979–12.8) 0.043 2
High 39 (84.8) 7 (15.2)

Health and sciences (HS), social sciences and humanities (SSH), higher polytechnic school (HPS). Degree of
adherence to the MD (MEDAS-14), influence of emotions at mealtimes (EEQ). OR: odds ratio. IC: 95% confidence
interval. 1 Fisher’s exact test (p < 0.05). 2 Pearson Chi-square (p < 0.05). a Haldane–Anscombe correction applied.

In addition, at T2, a high adherence to the MD (MEDAS-14 test) had a higher preva-
lence (15.2% vs. 4.8%) and was 3.5 times more frequent than AN (OR: 3.54, 95%CI: 0.979–
12.8, p = 0.043). No significant differences were observed with respect to the variables of
place of residence, academic year, or faculty.

3.5. Risk of Developing Bulimia Nervosa at the Beginning and the End of the Course and
Associated Factors

Table 6 shows the risk of BN (BITE test) both at T1 and T2. The female group had a
higher prevalence in T1 (23% vs. 9%) and was 3 times more likely to develop BN (OR: 3.03,
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95%CI: 1.08–8.48, p = 0.049), and SSH + EPS had a higher prevalence (28.6% vs. 12%) and
was 2.9 times more likely to develop BN (OR: 2.93, 95%CI: 1.06–8.12, p = 0.033). In addition,
students whose emotions were very influential had a higher prevalence (26.7% vs. 5.9%)
and were 5.8 times more likely to develop BN (OR: 5.82, 95%CI: 1.82–18.6, p = 0.001).

Table 6. Participants’ risk of developing BN at T1 and T2 and associated factors.

BITE Test Risk of Developing BN (T1) (n = 129)

Associated Factors
Absence of Compulsive

Behaviors (n = 109)
Altered Eating

Patterns (n = 20) OR (95% CI) p-Value
N (%) N (%)

Gender
Males 61 (91) 6 (9)

3.03 (1.08–8.48) 0.049 2
Females 47 (77) 14 (23)

Faculty HS 88 (88) 12 (12)
2.93 (1.06–8.12) 0.033 2

SSH + HPS 20 (71.4) 8 (28.6)

EQQ
Not at all—not
very emotional 64 (94.1) 4 (5.9)

5.82 (1.82–18.6) 0.001 1

(Very) Emotional 44 (73.3) 16 (26.7)

BITE Test Risk of Developing BN (T2) (n = 129)

Associated Factors
Absence of Compulsive

Behaviors (n = 110)
Altered Eating

Patterns (n = 19) OR (95% CI) p-Value
N (%) N (%)

Gender
Males 61 (91) 6 (9)

2.70 (0.955–7.61) 0.054 2
Females 49 (79) 13 (21)

EQQ
Not at all—not
very emotional 69 (90.8) 7 (9.2)

2.89 (1.05–7.91) 0.034 2

(Very) Emotional 41 (77.4) 12 (22.6)

Health and sciences (HS), social sciences and humanities (SSH), higher polytechnic school (HPS). Degree of
adherence to the MD (MEDAS-14), influence of emotions at mealtimes (EEQ). OR: odds ratio. IC: 95% confidence
interval. 1 Fisher’s exact test (p < 0.05). 2 Pearson Chi-square (p < 0.05).

At T2, although the difference was not statistically significant, the trend remained that
the female group had a higher prevalence (21% vs. 9%) and was 2.7 times more likely to
develop BN (OR: 2.70, 95%CI: 0.955–7.61, p = 0.054). On the other hand, students whose
emotions were very influential had a higher prevalence (22.6% vs. 9.2%) and were 2.9 times
more likely to develop BN (OR: 2.89, 95%CI: 1.05–7.91, p = 0.034).

4. Discussion

The percentage of students at risk of developing general ED in our study at the be-
ginning of the academic year was 34.9% and increased to 37.2% at the end of the course,
as determined through the administration of the SCOFF test. These results are superior to
the data found in the meta-analysis of Alhaj et al. [5], which determined that the overall
prevalence risk of general ED in university students is 27.6%, using the SCOFF test. How-
ever, if we limit the comparison to data from Spain, our results are more consistent with
the meta-analysis (31.7%).

Using the EAT-26 test, we were able to determine that, more precisely, the probability
of developing AN in our group increased from 3.9% at the start of the study to 8.5% at the
end of the academic year. In this specific case, the risk percentages are less than the median
prevalence determined by Alhaj et al. [5] (17.0%) and other Spanish universities [9] (12.8%),
with the EAT-26 test being used to measure these percentages.

Finally, the risk of developing BN in our sample was 16.3% at the beginning of the year
and was the only risk variable whose prevalence decreased at the end of the school year
[14.7%], using the BITE test. In contrast to the previous cases, we found a higher prevalence
of risk of developing BN than in other Spanish universities, such as Castelao–Naval et al. [9],
who found a prevalence of risk of 4.7%.
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In the study of the risk variables analyzed, in general we found a higher preva-
lence of ED within the female group, which is consistent with results at other Spanish
universities [4–9,11], regardless of the test used. Other universities in Europe [30] and
Malaysia [31] also have a higher risk of developing ED among female university students.
Our study reinforces the hypothesis that females have a higher risk of developing not only
general ED, but also AN and BN. Leaving aside the biological differences between males
and females, a study conducted at the University of Cordoba [32] revealed that university
females have lower levels of body satisfaction, lower self-esteem, poorer self-perception,
and a desire for a slimmer body. All these socio-emotional factors correlate with a disor-
dered eating attitude, which may explain why females at universities have a higher risk of
developing ED.

Regarding residence, we found no distinction between students who live at home and
those who have become independent in the prevalence of the risk of developing general
ED, AN, or BN. This finding opposes that found by Martínez–González et al. [4], who
found that students who lived in shared flats had a higher probability of developing ED.
This result contradicts our hypothesis since we believed that independent students, being
responsible for their nutrition, could present a greater alteration of eating habits, especially
those who were in their first year away from home, with the consequent appearance of ED.

New students are more likely to experience general ED during the academic year than
more specialized conditions like AN or BN. This is one of the variables that shows the
greatest statistically significant variations at the start and finish of the research. According
to other research [19], first- and second-year students are twice as likely to experience
problems than students in subsequent years. The first year of university is a time of
significant lifestyle and socioemotional changes, with the potential rise in ED and feelings
of dissatisfaction with physical appearance. The results are consistent with our initial
premise. Further research would be required to support this theory, though, as many
studies [33–35] only gather or present data from the first year and neglect to track the
change in the risk of developing ED during university education.

Thirdly, we discovered that although this difference was not statistically significant,
individuals pursuing degrees unrelated to the health sciences were more likely to start the
academic course with general ED. Furthermore, we found that these same students had an
increased chance of developing BN, although, by the end of the research, this difference
had stopped being significant. While Harris et al. [36] found no significant differences
between nutrition and sports science majors and other majors outside the health sciences,
Martínez–González et al. [4] and Tavolacci et al. [19] report similar results.

In larger terms, this student profile indicates a higher interest in mental health, physical
activity, and diet, all of which lower the chance of developing ED. Nevertheless, these
studies may occasionally result in an unhealthy obsession with food, exercise, and body
image, which raises the risk of developing eating disorders (ED). However, the majority of
the students in that study from the faculty of social sciences and humanities were majoring
in journalism and audiovisual communication. Because they are more exposed to the
media than other students, they are more likely to compare their physical appearance to
professionals in traditional and social media, which increases body dissatisfaction—one
of the main trigger factors for EDs—and may explain why they have a higher risk of
developing EDs [37].

In terms of MD adherence, at the beginning of the course, only 21.7% of the students
had high adherence, but at the end of the academic year, this number had considerably
increased to 35.7%. Our students’ adherence to the MD is higher than that of other research
done in Spanish universities in the north and center of the country, where the range of
students with high adherence to the MD is 3.6%–28.4% [17,38–40]. The exception to this is a
study by Zurita–Ortega et al. [16], where 77.6% of students had high adherence to the MD.
However, it should be noted that this research was done in southern universities, where
there is a greater representation of Mediterranean culture.
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In relation to ED, we found that at the end of the course, those students with higher
adherence to the MD had a higher risk of developing general ED and AN. These results
reject our initial hypothesis that maintaining a high-quality diet is a protective factor against
the development of chronic diseases, including mental illnesses [15]. This may be due to
people who are more concerned about their weight and appearance trying to follow more
strictly healthy eating patterns such as MD. Further research will be needed to prove this
new hypothesis.

Ultimately, we aimed to evaluate the connection between the level of emotions during
mealtimes and the likelihood of developing ED. At the start and finish of the course, we
discovered a statistically significant positive correlation for BN. Emotional disturbances
during mealtimes may be the cause of binge eating episodes, although there is not enough
evidence to support this theory.

Our study is innovative in that we used multiple tests to assess the risk of developing
general ED, AN, and BN at the start and end of an academic course. We then compared
the influence of various categorical variables for each of them in order to identify common
variables that contribute to the establishment of a profile of university students who are
more likely to develop ED. The basis for creating more specialized health intervention pro-
grams to lower the prevalence of these diseases in the university population is identifying
common characteristics among university students who are at risk of acquiring ED. It is
also among the first studies to evaluate the connection between the risk of developing ED
in Spain’s university population and MD adherence.

However, our study also has some limitations.
The first limitation is that this was an initial study to determine whether the categorical

variables gender, place of residence, academic year, and faculty have an effect on the risk
of developing eating disorders in university students; therefore, no firm conclusions can
be extrapolated from this study. In addition, as this was the first exploratory study and
the effect of the individual variables was unknown, no statistical study was performed to
evaluate the effect of the variables as a whole.

The second limitation is that the first- and fourth-year groups are made up of different
students, so it was not possible to assess the effect of how ED risk evolves for the same
cohort throughout their four-year degree. Furthermore, there was a high lack of commit-
ment from the participants to complete all phases of the study and a high dropout rate, in
addition to the fact that the number of first-year students is significantly higher than the
number of fourth-year students.

The third limitation is that only a sample of Spanish university students was used, so
the results may not be generalizable to the international university community. It would be
desirable to replicate the study at other universities outside of Spain.

The last limitation is that we assessed the risk of developing ED using specific tests,
rather than a more objective method such as an interview with a psychiatrist, so a positive
screening test result does not confirm that the student has an ED. In addition, although not
valued in our study, the repeated measures design may contribute to problems of social
desirability, where participants may modify their responses to obtain the expected results
and please the researchers.

5. Conclusions

Based on the foregoing, we may conclude that being a female in the first year of
university is the most important factor in increasing the likelihood of developing ED.
Furthermore, it appears that the overall risk of having an eating disorder increases during
the school year. However, further research is needed to assess the impact of academic
affiliation and site of residence. Furthermore, it is unclear whether following a high-quality
diet, such as the MD, increases the risk of developing ED.

Some common traits among students at higher risk of developing ED can be identified,
although these findings must be validated in other investigations. These traits can therefore
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serve as a foundation for future research investigations and the development of more
focused food education campaigns to prevent these problems in this population.
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Perception of Body in Young Adults Associated with Sex. Nutrients 2021, 13, 2819. [CrossRef] [PubMed]

23. Vila-Martí, A.; Elío, I.; Sumalla-Cano, S. Eating Behavior during First-Year College Students, Including Eating Disorders—RUVIC-
RUNEAT-TCA Project. Protocol of an Observational Multicentric Study. Int. J. Environ. Res. Public Health 2021, 18, 9457. [CrossRef]
[PubMed]

24. Rivas, T.; Bersabé, R.; Jiménez, M.; Berrocal, C. The Eating Attitudes Test (EAT-26): Reliability and Validity in Spanish Female
Samples. Span. J. Psychol. 2010, 13, 1044–1056. [CrossRef]

25. Orlandi, E.; Mannucci, E.; Cuzzolaro, M.; SISDCA-Study Group on Psychometrics Bulimic Investigatory Test, Edinburgh (BITE).
A Validation Study of the Italian Version. Eat. Weight. Disord. 2005, 10, e14–e20. [CrossRef] [PubMed]

26. Morgan, J.F.; Reid, F.; Lacey, J.H. The SCOFF Questionnaire: Assessment of a New Screening Tool for Eating Disorders. BMJ 1999,
319, 1467–1468. [CrossRef] [PubMed]

27. Garaulet, M. Validación de un cuestionario de comedores emocionales, para usar en casos de obesidad; cuestionario de comedor
emocional (cce). Nutr. Hosp. 2012, 27, 645–651. [CrossRef] [PubMed]

28. Schröder, H.; Fitó, M.; Estruch, R.; Martínez-González, M.A.; Corella, D.; Salas-Salvadó, J.; Lamuela-Raventós, R.; Ros, E.;
Salaverría, I.; Fiol, M.; et al. A Short Screener Is Valid for Assessing Mediterranean Diet Adherence among Older Spanish Men
and Women. J. Nutr. 2011, 141, 1140–1145. [CrossRef]

29. Body Mass Index—BMI. Available online: https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---
who-recommendations (accessed on 7 February 2021).

30. Tavolacci, M.-P.; Déchelotte, P.; Ladner, J. Eating Disorders among College Students in France: Characteristics, Help-and
Care-Seeking. Int. J. Environ. Res. Public Health 2020, 17, E5914. [CrossRef] [PubMed]

31. Chin, Y.S.; Appukutty, M.; Kagawa, M.; Gan, W.Y.; Wong, J.E.; Poh, B.K.; Mohd Shariff, Z.; Mohd Taib, M.N. Comparison of Factors
Associated with Disordered Eating between Male and Female Malaysian University Students. Nutrients 2020, 12, 318. [CrossRef]

32. Aparicio-Martinez, P.; Perea-Moreno, A.-J.; Martinez-Jimenez, M.P.; Redel-Macías, M.D.; Pagliari, C.; Vaquero-Abellan, M. Social
Media, Thin-Ideal, Body Dissatisfaction and Disordered Eating Attitudes: An Exploratory Analysis. Int. J. Environ. Res. Public
Health 2019, 16, 4177. [CrossRef]

33. Barrack, M.T.; West, J.; Christopher, M.; Pham-Vera, A.-M. Disordered Eating among a Diverse Sample of First-Year College
Students. J. Am. Coll. Nutr. 2019, 38, 141–148. [CrossRef] [PubMed]

34. Hahn, S.L.; Sonneville, K.R.; Kaciroti, N.; Eisenberg, D.; Bauer, K.W. Relationships between Patterns of Technology-Based
Weight-Related Self-Monitoring and Eating Disorder Behaviors among First Year University Students. Eat. Behav. 2021, 42, 101520.
[CrossRef] [PubMed]

35. Zhan, C.; Heatherington, L.; Klingenberg, B. Disordered Eating- and Exercise-Related Behaviors and Cognitions during the First
Year College Transition. J. Am. Coll. Health 2022, 70, 852–863. [CrossRef]

36. Harris, N.; Gee, D.; d’Acquisto, D.; Ogan, D.; Pritchett, K. Eating Disorder Risk, Exercise Dependence, and Body Weight Dissatisfaction
among Female Nutrition and Exercise Science University Majors. J. Behav. Addict. 2015, 4, 206–209. [CrossRef] [PubMed]

37. Jiotsa, B.; Naccache, B.; Duval, M.; Rocher, B.; Grall-Bronnec, M. Social Media Use and Body Image Disorders: Association
between Frequency of Comparing One’s Own Physical Appearance to That of People Being Followed on Social Media and Body
Dissatisfaction and Drive for Thinness. Int. J. Environ. Res. Public Health 2021, 18, 2880. [CrossRef] [PubMed]

38. Cervera Burriel, F.; Serrano Urrea, R.; Vico García, C.; Milla Tobarra, M.; García Meseguer, M.J. Hábitos Alimentarios y Evaluación
Nutricional En Una Población Universitaria. Nutr. Hosp. 2013, 28, 438–446. [CrossRef]

39. Durá Travé, T.; Castroviejo Gandarias, A. Adherencia a La Dieta Mediterránea En La Población Universitaria. Nutr. Hosp. 2011,
26, 602–608.

40. Santi-Cano, M.J.; Novalbos-Ruiz, J.P.; Bernal-Jiménez, M.Á.; Bibiloni, M. del M.; Tur, J.A.; Rodriguez Martin, A. Association of
Adherence to Specific Mediterranean Diet Components and Cardiorespiratory Fitness in Young Adults. Nutrients 2020, 12, 776.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.clnu.2021.04.001
https://doi.org/10.52965/001c.24837
https://www.ncbi.nlm.nih.gov/pubmed/34746487
https://doi.org/10.3390/nu13124294
https://www.ncbi.nlm.nih.gov/pubmed/34959846
https://doi.org/10.7759/cureus.12926
https://doi.org/10.3390/nu13082819
https://www.ncbi.nlm.nih.gov/pubmed/34444979
https://doi.org/10.3390/ijerph18189457
https://www.ncbi.nlm.nih.gov/pubmed/34574382
https://doi.org/10.1017/s1138741600002687
https://doi.org/10.1007/BF03354662
https://www.ncbi.nlm.nih.gov/pubmed/16682850
https://doi.org/10.1136/bmj.319.7223.1467
https://www.ncbi.nlm.nih.gov/pubmed/10582927
https://doi.org/10.3305/nh.2012.27.2.5659
https://www.ncbi.nlm.nih.gov/pubmed/22732995
https://doi.org/10.3945/jn.110.135566
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://doi.org/10.3390/ijerph17165914
https://www.ncbi.nlm.nih.gov/pubmed/32824038
https://doi.org/10.3390/nu12020318
https://doi.org/10.3390/ijerph16214177
https://doi.org/10.1080/07315724.2018.1487345
https://www.ncbi.nlm.nih.gov/pubmed/30247991
https://doi.org/10.1016/j.eatbeh.2021.101520
https://www.ncbi.nlm.nih.gov/pubmed/33991833
https://doi.org/10.1080/07448481.2020.1775608
https://doi.org/10.1556/2006.4.2015.029
https://www.ncbi.nlm.nih.gov/pubmed/26551912
https://doi.org/10.3390/ijerph18062880
https://www.ncbi.nlm.nih.gov/pubmed/33799804
https://doi.org/10.3305/nh.2013.28.2.6303
https://doi.org/10.3390/nu12030776

	Introduction 
	Materials and Methods 
	Study Design 
	Participant Recruitment 
	Data collection and measures 
	Statistical Analysis 

	Results 
	Sociodemographic Variables and Anthropometric Variables 
	Risk of Developing Eating Disorders, Degree of Adherence to Mediterranean Diet, and Influence of Emotions at Mealtimes Compared at the Beginning and the End of the Course 
	Risk of Developing General Eating Disorders at the Beginning and the End of the Course and Associated Factors 
	Risk of Developing Anorexia Nervosa at the Beginning and the End of the Course and Associated Factors 
	Risk of Developing Bulimia Nervosa at the Beginning and the End of the Course and Associated Factors 

	Discussion 
	Conclusions 
	References

