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Abstract

Background/Objectives: Although eating disorders (EDs) affect a large portion of the
population and have a significant impact on health and productivity, they are understudied
in the workplace. We assessed the frequency of EDs and studied the relationship between
EDs and occupational and individual factors. Methods: All workers undergoing health
surveillance were invited to fill in the Eating Disorder Examination Questionnaire, short
form (EDE-QS) and, before their routine medical examination that included metabolic
tests, measure their level of health literacy, stress, quality of sleep, anxiety, depression, and
happiness. Out of a total of 2085 workers, 1912 (91.7%) participated. Results: Suspected
EDs affected 4.9% (CI95% 3.9; 5.9) of workers, with no notable difference in gender (5.3%
CI95% 4.1; 6.7 in female workers vs. 4.2%, CI95% 2.9; 5.9 in male). Cases were signifi-
cantly associated with trauma and emotional factors (anxiety, depression, unhappiness),
but also with work-related stress and poor sleep quality, and negatively associated with
health literacy. Using a hierarchical logistic regression model, suspected cases of EDs were
significantly predicted in Model II by life trauma (OR 2.21 CI95% 1.40; 3.48, p < 0.001) and
health literacy (OR 0.94 CI95% 0.90; 0.98, p < 0.001), in Model III also by work-related stress
(OR 2.57 CI95% 1.68; 3.94, p < 0.001), and in Model IV by depression (OR 1.19 CI95% 1.02;
1.38, p < 0.05) and happiness (OR 0.88 CI95% 0.78; 0.99, p < 0.05). An association was also
found between EDs and overweight, obesity, increased abdominal circumference, hyperc-
holesterolemia, hypertriglyceridemia, hyperglycemia, arterial hypertension, atherogenic
index of plasma, and metabolic syndrome. Conclusions: The workplace is an ideal setting
for the prevention of EDs and their consequences. Occupational health intervention should
promote health literacy, improve sleep quality, and reduce work-related stress.

Keywords: health promotion; metabolic syndrome; health literacy; stress; sleep; anxiety;
depression; happiness; obesity; cardiovascular risk

1. Introduction

Eating disorders (EDs), better defined as eating and feeding disorders, are behavioral
problems characterized by significant and persistent alterations in eating habits and accom-
panied by distressing thoughts and emotions [1,2]. They can also be highly complex mental
illnesses associated with wide-ranging medical complications [3]. The Diagnostic and Sta-
tistical Manual of Mental Disorders, Fifth Edition (DSM-5) [4,5] classifies EDs into anorexia
nervosa (AN), bulimia nervosa (BN), binge eating disorder (BED), avoidant restrictive food
intake disorder (ARFID), other specified feeding and eating disorder (OSFED), unspecified
feeding and eating disorder (UFED), pica, and rumination disorder. EDs are also classified
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by the ICD-11 [6], which adopts more extensive, but not over-inclusive, diagnostic criteria.
The two schemes have convergent validity but lead to different prevalence estimates [7].
For example, an Australian study revealed that the estimated prevalence of BED in the
population is higher if the ICD-11 criteria are applied [8]. EDs, which can be severe con-
ditions that impact on physical, psychological, and social functioning, occur worldwide
among females and males of all age groups, and are associated with an increased mortality
risk [9]. Some systematic reviews with meta-analyses have evaluated the prevalence and
incidence of different EDs [10-14]. These have yielded diverse estimates depending on
the diagnostic criteria employed and the classification of the disorders. Studies published
between 2018 and 2020 indicated a weighted lifetime incidence of 8.4% (3.3-18.6%) for
women and 2.2% (0.8-6.5%) for men, and a point prevalence of 5.7% (0.9-13.5%) for women
and 2.2% (0.2-7.3%) for men, with an increase from 3.5% for the 2000-2006 period to 7.8%
for the period ranging from 2013 to 2018 [8]. Over time, AN rates appear to be stable,
whereas there may be a decrease in BN rates [15]. Although more people are undergoing
treatment, only around one-third of them have been identified by medical professionals [15].
Treating EDs can be challenging. A meta-analysis of 415 studies indicated that in 25% of
cases, the disorder becomes chronic and is present after more than 5 years of follow-up.
Mortality is 0.4% [16].

Such a widespread pathology implies high costs. In the United States, for the fiscal
year 2018-2019, the total economic expenditure linked to EDs was estimated at $64.7 billion
(95% CI: $63.5-$66.0 billion), amounting to $11,808 per affected person. OSFED constituted
35% of overall economic costs, followed by BED at 30%, BN at 18%, and AN at 17%. The
decline in well-being linked to eating disorders was estimated at $326.5 billion [17]. Body
dissatisfaction—a common consequence of EDs—resulted in financial and economic losses
amounting to $84 billion and $221 billion due to diminished well-being. The financial
implications of weight discrimination were calculated to be $200 billion, while skin-shade
discrimination was assessed at $63 billion. Additionally, reduction in well-being was
estimated at $206.7 billion for weight discrimination and at $8.4 billion for skin-shade
discrimination [18].

Many factors may contribute to the onset of EDs, although none of them seem to
play a decisive role. Adverse life experiences [19], sociocultural factors (e.g., media and
peer influence, sporting or occupational activities involving body shape pressure), family
factors (e.g., enmeshment and criticism), and psychological factors (negative affectivity, low
self-esteem, and body dissatisfaction) were among the factors commonly reported [20,21].
Normal eating behavior is governed by a carefully regulated balance of intestinal and extra-
intestinal homeostatic and hedonic mechanisms, whereas EDs are complex and maladaptive
eating behaviors characterized by changes in brain-gut-microbiome interactions that result
in a shift towards hedonic mechanisms [22]. Microbiota homeostasis is essential for a
healthy gut-brain interaction [23]. Genetic and epigenetic factors also play a role in
the development and persistence of EDs [24]. Genome-wide association studies suggest
underlying metabolic dysregulation in AN [21] and polymorphism in BED [25].

EDs frequently co-occur with other mental health conditions, in particular social
physical anxiety [26,27], anhedonia [28], alexithymia [29], and depression [30]. Furthermore,
they are frequently associated with post-traumatic stress disorder (PTSD) [31-33]. An
increased risk of suicide among adolescents and young adults with EDs has also been
reported [34]. Besides psychiatric diseases, there are numerous medical comorbidities
associated with EDs [35], including metabolic disease [36], hemicrania [37] and sleep
disorders [38,39]. Individuals with BED and AN are significantly more likely to be life-time
smokers than healthy controls [40]. Studies conducted during the pandemic indicate that
ED symptoms have increased, probably due to both emotional eating [41], isolation, and
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reduced care [42]. Traumatic events and life stresses may be linked to EDs by epigenetic
mechanisms [43]. An abnormal response to interpersonal stress may be one of the causal
factors of EDs, but there are surprisingly few studies on this topic [44]. Health and nutrition
information is also of importance since health literacy, that concerns the competencies
and knowledge necessary to access, understand, and apply health indications in everyday
life [45], can play a role in preventing EDs [46,47]. Social media is also thought to be a
factor contributing to EDs [48-50].

Despite their considerable economic impact, EDs have been understudied among
workers. Some research has focused on athletes or the military whose tasks require specific
physical characteristics. A higher frequency of EDs has been reported in athletic activities
that need certain body types [51-53]; however, evidence is conflicting. A systematic review
with meta-analysis indicated that athletes express less body dissatisfaction in comparison
to non-athletes, suggesting that sports participation may offer some protection. However,
athletes who do weight-category sports (like judo) and those engaged in sports such as
gymnastics and distance running that put emphasis on thinness or leanness have higher
levels of disordered eating in comparison to athletes who do other sports, such as basketball
and volleyball, that do not place as much emphasis on the latter aspects [54].

A frequently studied category is that of the military, which could be exposed to these
disorders because of strict weight and physical fitness requirements, combat risk, and
trauma [55-57]. Another population traditionally considered to be at high risk is that
of medical students. The latter can be affected by EDs (with wide variations between
studies) and have an estimated pooled prevalence ranging from 10.4% [58] to 17.4% [59] in
meta-analyses. Students often struggle to cope with diagnosable EDs without being offered
effective prevention or accurate diagnosis and treatment [60].

Attention to EDs in the workplace is equally poor, probably since these problems
are not perceived as directly derived from work activity. However, some aspects deserve
more attention: for example, the well-known association between BE [61] or AN [62] and
sleep problems should encourage investigation into a possible association between EDs
and night work. There is still limited evidence concerning the longitudinal relationship
between eating habits and nutritional aspects, sleep dimensions (such as duration, timing,
quality, and insomnia symptoms), and physical health indicators (such as anthropometric
indices, fat percentage, and obesity risk) [63]. The brain regulates food intake by balancing
the hedonic and metabolic pathways that determine what and how much is consumed,
respectively. Additionally, the suprachiasmatic nucleus’s circadian clock centrally regulates
the timings of daily feedings. When shift work disturbs this body clock, eating and
metabolic issues may arise [64]. The timing and rhythm of food ingestion affect the
balance between homeostatic and hedonic eating patterns. Circadian rhythm affects gut
functioning, eating behavior, and microbiome interactions [65]. Studies have shown that
eating at night causes a misalignment between the central and peripheral endogenous
circadian rhythms that could hinder glucose tolerance [66]. Moreover, laboratory studies
have demonstrated that chronic circadian disruption and sleep deprivation interfere with
levels of ghrelin and leptin, peptide hormones secreted from the gut, thereby changing
hunger and appetite [67]. Due to irregular eating schedules, atypical light exposure, and
circadian rhythm disturbance, shift work may therefore be linked to an increased risk of
obesity, diabetes, and cardiovascular illnesses [68].

Occupational stress has sometimes been associated with Eds, since these are adopted
as a coping strategy [69]. A complex, gender-related association between EDs and occupa-
tional stress has been reported in obese workers [70]. Job strain increases the likelihood
of BD and BMI moderates this association [71]. Occupational distress in UK doctors was
reported to increase the risk of EDs, sleep disturbances, alcohol abuse, and use of drugs [72].
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Moreover, there is an inverse relationship between work engagement, indicating a positive
attitude towards one’s job, and disordered eating in female workers [73]. Work addic-
tion, which constitutes a negative overcommitment to work, has been associated with the
risk of EDs [74]. These reports illustrate a picture in which EDs negatively interfere with
productivity. In fact, unhealthy eating habits are inversely related to the work ability of
flight attendants [75]. Although the question of EDs and work clearly arouses interest, few
studies have focused on this topic. A systematic review study on the impact of EDs on
work performance was planned for 2022 [76] but has not yet been published.

For this reason, we decided to evaluate the prevalence of EDs in the workplace and
the association of these conditions with occupational and individual factors that could
play a role in the onset of disorders and possibly also in associated psychiatric, metabolic,
and cardiovascular comorbidities. This study is designed to assess the impact of EDs on
occupational health and to suggest lines along which prevention and health promotion
programs in the workplace could be developed.

With reference to the possible relationships between variables of etiopathogenetic
interest, and according to the literature, we hypothesized that:

1.  The frequency of EDs in the workplace was inversely proportional to the level of
health literacy;
The frequency of EDs was higher in workers who had suffered a trauma;

W@ N

The frequency of EDs was higher among night workers than among their daytime
colleagues;

The frequency of EDs was higher among smokers than among the non-smoking workers;
EDs were positively correlated with occupational stress;

EDs were inversely correlated with sleep quality;

EDs were associated with the risk of anxiety and depression;

® NS 9

EDs were associated with alterations in metabolic parameters and an increased athero-
genic risk.

To assess the frequency of the phenomenon and its characteristics, we created a health
promotion project in which all workers subjected to annual in-the-workplace surveillance
were invited to participate.

2. Materials and Methods
2.1. Population

All workers exposed to occupational risks who were called for a periodic medical
examination designed to prevent risks by the Catholic University of Rome, Latium (Italy) in
2022 were invited to participate in a health promotion program aimed at identifying eating
disorders. Cases of suspected pathology were to be sent to the national health service for
further diagnostic tests and possible treatment.

The project design was a cross-sectional census. We invited all workers to participate,
without any exclusion criteria or obligation to do so. Participation was not encouraged, but it
has always been very high in this type of initiative [77], since neither workers nor companies
sustain any expense, because the proposed activities fall within the duties of the occupational
physician. Participants signed an informed consent form and authorized the management of
their data for scientific purposes as well. The results were transmitted to each employer, to
the company prevention services, and to the workers’ representatives in anonymous form,
together with the occupational physician’s advice on the prevention measures to be adopted
in the workplace. At the end of the annual program, a total of 1912 workers out of the 2085
undergoing health surveillance responded to the invitation (participation rate 91.7%). The
workers belonged to different companies from the health (1028, 53.8%), social (172, 9.0%),
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industrial (107, 5.6%), and commercial sectors (605, 31.6%). Female workers (1170, 61.2%)
outnumbered males (742, 38.8%). Mean age was 45.63 &+ 11.73.

The study was approved by the Ethics Committee of the Universita Cattolica del Sacro
Cuore, Policlinico A. Gemelli, Rome, on 3 March 2022 (ID 4671).

2.2. Questionnaire

To investigate eating disorders, we used the EDE-QS (Eating Disorder Examination
Questionnaire, short form), derived from the EDE-Q (Eating Disorder Examination Ques-
tionnaire) [78], which was initially composed of 28 questions and validated in Italian [79].
For our study we used a 12-question version, which was developed to be useful in screen-
ing [80]. For each question the answer was classified according to a 4-point Likert scale
ranging from 0 to 3 (for the first 10 questions, the answer ranges from zero days a week =0
to 6-7 days a week = 3; for the last two, the answer ranges were from “not at all” = 0 to
“markedly” = 3). The total score can range from 0 to 36. In this questionnaire, a score of
over 15 points can indicate eating disorders [81]. In this study, Cronbach’s alpha was 0.846.

To measure Health Literacy (HL) we used the Italian version [82,83] of the Health
Literacy Short Form (HLS-SF12) [84,85], a version composed of 12 re-selected questions
from the 47-item European Health Literacy Questionnaire (HLS-EU Consortium, 2012) [86].
On a 4-point Likert scale ranging from “very easy” to “very difficult” (1 = very difficult,
2 = difficult, 3 = easy, and 4 = very easy), the participant was asked to respond to how easy
it is to perform certain tasks, such as finding information on treatment for illnesses. The
questionnaire provided a total score (ranging from 12 to 68) composed of three sub-scales
(each 4-16 points) indicating therapies, prevention, and promotion. Cronbach’s alpha for
HL-SF12 in this study was 0.878.

The Digital Healthy Diet Literacy (DDL) [87] was used to investigate each worker’s
ability to find dietary information via the Internet. This instrument, which consists of
4 questions also graded on a 4-point scale, provides a score ranging from 4 to 16. Cronbach’s
alpha was 0.918 in this sample.

Work-related stress was studied using the Italian version [88] of Siegrist’s Effort-
Reward Imbalance (ERI) questionnaire [89]. For this study, we used the short version of
the questionnaire [90]. The Italian version consists of 10 questions, each of which requires
a 4-point Likert scale response. Three questions measure the effort that workers put into
working (on a scale with scores from 3 to 12); the remaining seven questions measure the
material or immaterial reward obtained from work (scores from 7 to 28). Stress is calculated
as a weighted ratio between effort and reward (ERI). A score above 1 indicates distress.
Cronbach’s alpha was 0.825 for effort, 0.753 for reward.

Sleep quality was assessed using the Pittsburg Sleep Quality Indicator PSQI [91]. This
questionnaire consists of a combination of Likert-type and open-ended questions that allow
workers to self-assess the quantity and quality of sleep. Scores for each question range from
0 to 3, with higher scores indicating sleep impairment. Seven components are generated in
the questionnaire correction, respectively, related to subjective sleep quality, sleep latency,
sleep duration, sleep efficiency, sleep disturbance, use of sleep medications, and daytime
dysfunction. The Global PSQI Score is the sum of these component scores (range 0-21). A
cutoff score of 5 for the global scale is indicated as a measure of poor sleep [92]. Reliability
of the questionnaire, measured by Cronbach’s alpha, was 0.831 in this sample.

Anxiety and depression were assessed using the Italian version [93] of the Goldberg
Scale (GADS) [94]. Each factor was composed of 9 binary questions, to which one point was
assigned for each affirmative answer. A worker with more than five symptoms of anxiety or
two symptoms of depression has a 50% chance of having a clinically important disturbance,
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and above these scores the probability rises sharply. The reliability of the questionnaire
was 0.827 for anxiety, 0.797 for depression, and 0.893 for the whole questionnaire.

Happiness was measured according to the Abdel-Khalek questionnaire (AKQ) [95]
using a single question, graded from 0 to 10. We used a one-item tool, as most studies
in the literature [96] and epidemiological investigations on large populations. It has a
0.86 temporal stability, good concurrent validity, and good convergent and divergent
validity [95].

During medical examinations, anthropometric data were measured according to the
International Society for the Advancement of Kinanthropometry (ISAK) guidelines [97].
Participants” height and weight were recorded in a standing position, with the head
and chest aligned and arms at the sides. Measurements were taken in millimeters and
kilograms. A tape measure, placed horizontally halfway between the iliac crest and the
last rib, was used to measure the waist circumference of participants in a comfortable,
standing position. Body Mass Index (BMI) was calculated using the formula: BMI = weight
(kg)/(height (m))?. After participants had been in a sitting position for at least 5 min,
blood pressure was measured with three successive readings and final averaging. Systolic
pressure > 140 mmHg, diastolic pressure >90 mmHg, according to the 2023 ESH European
Hypertension guideline update [98,99], or continuous antihypertensive medication were
considered indicators of hypertension.

Blood glucose, triglycerides, total cholesterol, and HDL cholesterol levels were de-
termined. Cut-off levels of metabolic parameters were defined, taking into account the
International Diabetes Federation (IDF) [100], the National Cholesterol Education Pro-
gram Expert Panel on Detection, Evaluation, and Treatment of High Cholesterol in Adults
(NCEP/ATPIII) [101], the American Association of Clinical Endocrinologists (AACE) [102],
and the Joint Societies Guidelines on Management of Cholesterol [103]. Total cholesterol
above 200 mg/dL (5.2 mmol/L) or HDL cholesterol below 40 mg/dL (1.03 mmol/L) in
men and <50 mg/dL in women, or treatment for hyperlipidemia, were considered indices
of hypercholesterolemia. Serum triglyceride level > 150 mg/dL (1.7 mmol/L) was clas-
sified as hypertriglyceridemia. A plasma glucose level > 100 mg/dL (5.6 mmol/L), or
the presence of hypoglycemic drug treatment were classified as high fasting glucose. The
Atherogenic Index of Plasma (AIP) was calculated as a quotient of plasma triglycerides
(TG) to high-density lipoprotein-cholesterol (HDL-C) [104].

2.3. Statistics

We studied the distribution of the variables of interest. The Kolmogorov-Smirnov and
Shapiro-Wilk tests were used to verify whether they followed the normal distribution. The
sample size reassured us that parametric methods could be used even when the variables
were ordinal in nature, as suggested by Lumley [105]; however, we resorted to robust
methods when this assumption was not met. For this reason, we studied the correlation
between the variables by calculating both Pearson’s r and Spearman’s rho. The degree
of uncertainty in prevalence (Confidence Interval 95%, CI95%) was calculated by the
Clopper-Pearson exact binomial test [106-109]. Before looking at how the variables related
to EDs interact using a hierarchical multiple linear regression method, we made sure these
variables were not too closely related to each other, as that could cause problems with the
regression models. To do this, we calculated a measure called the variance inflation factor
(VIF), which looks at how much the predictor variables in a regression model are related to
each other [110]. In Model I, we set life trauma as the focal predictor, adjusting for age and
sex. Subsequently, we introduced health literacy and digital literacy as further predictors
(Model IT). In Model III, we included work-related stress, and, in the final model, we also
added sleep quality, anxiety, depression, and happiness (Model IV).
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Statistical analyses were carried out using IBM/SPSS Statistics for Windows, Version
28.0 (IBM Corp.: Armonk, NY, USA).

3. Results

Ninety-three people (4.9%, CI95% 3.9; 5.9) had a score above the EDE-QS cut-off,
indicating suspected EDs. None of the workers with an EDE-QS score exceeding 15 had a
BMI lower than 17.5, which is consistent with a diagnosis of anorexia nervosa according
to DSM-5 criteria. Most workers with suspected EDs had a BMI above 18.5, indicative of
BN or BED. Two workers could have been classified as Other Specified Feeding or Eating
Disorder (OSFED), based on the EDE-QS questionnaire and their BMI.

The distribution of the EDE-QS questionnaire score was non-normal (Kolmogorov—
Smirnov and Shapiro-Wilk tests p < 0.001). The values ranged from 0 to 29, with a median
value of 3. The mean value =+ standard deviation was 4.73 + 5.22. The mean score of the
EDE-QS did not vary significantly across different work sectors (ANOVA = 0.420). Table 1
reports the results of the measurements carried out in the sample.

Table 1. Characteristics of the variables observed.

Variable [Range] (n) Median Mean + S.D.

Age 46 45.63 +£11.73

Eating disorders EDE-QS [0-36] ! (1912) 3 473 £5.22
Health Literacy HLS [12-68] (1899) 36 37.37 £ 5.60
Digital Literacy DDL [4-16] (1889) 12 11.27 £2.92
Effort [3-12] (1890) 7 7.08 £2.34

Reward [7-28] (1890) 20 19.83 £3.76
Effort/Reward Imbalance [0.25-4.0] (1890) 0.83 0.89 +£0.42
Sleep quality problems [0-21] (1898) 5 5.88 + 3.34
Anxiety [0-9] (1903) 2 271 £2.65
Depression [0-9] (1903) 1 1.73 +£2.17
Happiness [0-10] (1911) 7 712 +1.79

Note. ! Kolmogorov-Smirnov and Shapiro-Wilk tests, p < 0.001. 7 = number of cases. S.D. standard deviation.

The prevalence of EDs cases did not differ across work sectors (Pearson chi square = 0.374)
but was slightly higher in females than in males (62 suspected cases, 5.3% CI95% 4.1; 6.7 in
female workers vs. 31 cases, 4.2%, CI95% 2.9; 5.9 in male), although the difference between
genders was not significant (Pearson’s chi square = 1.234, two-sided p = 0.267).

Bivariate correlation analyses indicated a substantial link between most of the variables
of interest (Table 2). Gender had highly significant relationships with age, eating behavior,
sleep quality, and emotional factors. Compared to their male colleagues, females manifested
higher EDE-QS scores (5.23 £ 5.39 vs. 3.96 £ 4.83, Student’s ¢ p < 0.001, Mann—-Whitney
U p < 0.001), higher anxiety (3.11 & 2.72 vs. 2.08 £ 2.40, p < 0.001), a higher risk of
depression (1.98 &+ 2.26 vs. 1.33 & 1.96, p < 0.001), and a more elevated disordered sleep
score (6.13 = 3.48 vs. 5.49 £ 3.07, p < 0.001). The mean age of women was significantly
lower than for male workers (44.61 £ 11.75 vs. 47.24 &+ 11.54, p < 0.001). Aging was
significantly associated with EDE-QS scores (p < 0.05) and inversely related to health
literacy (p < 0.01) and digital health literacy (p < 0.05). Older age was also associated with
higher stress (p < 0.01), anxiety (p < 0.01), and depression scores (p < 0.01), as well as lower
happiness (p < 0.01), and lower sleep quality (p < 0.01). EDE-QS scores were positively
associated with stress (p < 0.01), sleep problems (p < 0.01), anxiety (p < 0.01), and depression
(p < 0.01), and inversely related to health literacy (p < 0.01), digital health literacy (p < 0.01),
and happiness (p < 0.01). Work-related stress, anxiety, and depression were positively
correlated with each other (p < 0.01) and inversely related to happiness (p < 0.01).



Nutrients 2025, 17, 2300

8 of 23

Table 2. Bivariate correlation between the variables used.

Spearman’s rho (upper triangle) and Pearson’s r (lower triangle).

Sex Age EDs HLS DDL ERI Anxiety Depression Happiness Sleep Qual.

Sex (female) 1 —0.104 ** 0.134 ** —0.034 —0.025 —0.027 0.198 ** 0.155 ** —0.044 0.085 **
Age —0.109 ** 1 0.053* —0.075 ** —0.050 * 0.196 ** 0.073 ** 0.114 ** —0.115** 0.138 **
EDs 0.119 ** 0.059 ** 1 —0.216 ** —0.107 ** 0.202 ** 0.353 ** 0.340 ** —0.252 ** 0.307 **

HLS —0.024 —0.064 ** —0.177 ** 1 0.560 ** —0.157 ** —0.232 ** —0.244 ** 0.220 ** —0.201 **

DDL —0.019 —0.054 * —0.072 ** 0.560 ** 1 —0.065 ** —0.138 ** —0.149 ** 0.140 ** —0.109 **
ERI —0.038 0.167 ** 0.205 ** —0.157 ** —0.066 ** 1 0.422 ** 0.380 ** —0.358 ** 0.352 **
Anxiety 0.189 ** 0.083 ** 0.373 ** —0.232** —0.119 ** 0.448 ** 1 0.768 ** —0.488 ** 0.654 **
Depression 0.146 ** 0.116 ** 0.379 ** —0.244 ** —0.144 ** 0.406 ** 0.783 ** 1 —0.484 ** 0.622 **

Happiness —0.044 —0.114 ** —0.281 ** 0.220 ** 0.117 ** —0.369 ** —0.509 ** —0.556 ** 1 —0.421 **

Sleep Qual. 0.093 ** 0.141 ** 0.345 ** —0.191 ** —0.102 ** 0.366 ** 0.694 ** 0.653 ** —0.456 ** 1

Note: The number of cases in each of the bivariate analyses ranged from 1876 to 1912.

(2-tailed).

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level
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In our sample, 199 workers (26.1% CI95% 24.1; 28.1) were engaged in night shifts.
Workers performing night shifts did not have an EDE-QS score significantly different from
that of their colleagues (4.48 £ 4.90 vs. 4.83 £ 5.32, Student’s t p = 0.199. Mann-Whitney U
p =0.399).

Among the workers observed, 653 (34.2% CI95% 32.0; 36.3) were smokers. The
smokers had a slightly higher EDE-QS score than non-smokers (4.77 & 5.26 vs. 4.72 £ 5.19),
but the difference was not significant (Student’s t p = 0.852: Mann-Whitney U p = 0.809).
No correlation was found between the EDE-QS score and weekly alcohol consumption
(Spearman’s rho = 0.02, p = 0.96).

A total of 349 workers (18.3% CI95% 16.5; 20.1) reported having experienced seri-
ous trauma (mourning, serious problems in the family or at work) in the previous year.
These workers totaled a significantly higher EDE-QS score than the others (6.21 & 6.12 vs.
4.41 £ 4.93, p< 0.001).

Using hierarchical logistic regression analysis and taking the pathological condition
(EDE-QS score >15) as the dependent variable and the factors that had shown a significant
correlation with EDs as determinants, we evaluated the influence of the various factors
on cases of eating disorders (Table 3). All the VIF values for each of the multiple linear
regression models were much lower than the usual limits that indicate a risk of collinearity
(Supplementary Tables S1 and S2). We can therefore exclude that there was any problem
with multicollinearity in the interpretation of the results. In Model I, trauma experienced
in the past year was found to be a highly significant predictor of an eating disorder, also
significantly related to age. Model Il indicated that health literacy very significantly reduced
the risk of EDs. Occupational stress, introduced in Model 111, played a significant role in
generating EDs in which age was no longer relevant, but trauma maintained a significant
determining effect and health literacy a protective effect. By introducing emotional and
mental health factors into Model IV, the variables most closely linked to eating disorders
were depression and lack of happiness, while health literacy and digital literacy maintained
a positive role, even if the associations did not reach the level of significance.

Table 3. Hierarchical logistic regression. Factors associated with suspect EDs.

Model 1 Model 11 Model 111 Model IV

Variable OR (CI95%) p OR (CI95%) p OR (CI95%) p OR (CI95%) 14
Gender (female) 1.30 (0.83; 2.04) 0.247 1.30 (0.83; 2.05) 0.247 1.38 (0.87: 2.18) 0.172 1.03 (0.63; 1.66) 0.991
Age 1.02 (1.01; 1.04) 0.013 1.02 (1.01; 1.04) 0.016 1.02 (1.00; 1.04) 0.062 1.01 (0.99; 1.03) 0.214
Trauma 2.20 (1.40; 3.46) 0.001 2.21 (1.40; 3.48) 0.001 1.94 (1.22: 3.10) 0.005 1.21 (0.73; 2.01) 0.458
Health Literacy (HLS) 0.94 (0.90; 0.98) 0.005 0.95 (0.91; 0.99) 0.017 0.98 (0.93; 1.02) 0.326
Digital Literacy /DDL) 1.08 (0.98;1.19) 0.103 1.09 (0.99; 1.19) 0.088 1.09 (0.99; 1.21) 0.075
Stress (ERI) 2.57 (1.68; 3.94) 0.001 1.23 (0.75; 2.00) 0.417
Sleep Quality (PSQI) 1.06 (0.98; 1.15) 0.171
Anxiety (GADS) 1.04 (0.90; 1.20) 0.584
Depression (GADS) 1.19 (1.02; 1.38) 0.024
Happiness 0.88 (0.78; 0.99) 0.043

BMI measurement found 12.1% (CI95% 10.5; 13.8) of workers to be obese (BMI > 30). A
higher percentage (659, 34.5%) declared themselves to be overweight and 284 (14.9% of the
whole sample) were undergoing treatment to lose weight. In fact, 759 workers (39.7%) had
a BMI of over 25, confirming that they were overweight. Abdominal obesity was present in
316 workers (159 females and 157 males, 16.5% of the total). Workers with suspected EDs
had on average a significantly higher BMI (27.89 & 5.15 vs. 24.61 & 4.38, p < 0.001), and
higher waist circumference (96.27 & 15.30 vs. 90.71 & 12.54, p = 0.030) than other workers.

In the sample, 540 workers (28.2%, CI95% 26.2; 30.3) had hypercholesterolemia (total
cholesterol above 200 mg/dL or HDL cholesterol < 50 in females, <40 in males, or both),
or were undergoing treatment for this reason. In the whole sample, there were 148 (7.7%,
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CI95% 6.6; 9.0) cases of hypertriglyceridemia (>150 mg/dL). On average, workers with
EDs had higher total cholesterol (207.88 £ 46.03 vs. 191.70 & 1.62, p = 0.029), and higher
triglyceride (103.96 & 90.51 vs. 82.07 £ 55.89, p = 0.05) than their colleagues with normal
dietary behavior. Among workers with EDs, there were 35 cases of hypercholesterolemia
(37.6%), i.e., a significantly higher prevalence than in other workers (505 cases, 27.5%,
Pearson chi square p = 0.039). Moreover, the prevalence of hypertriglyceridemia was
significantly higher in workers with EDs than in others (18.3% vs. 7.2%, p < 0.001).

A total of 270 workers (14.1%, CI95% 12.6; 15.8) had hyperglycemia (>100 mL/dl) or
were being treated for this problem. Hyperglycemia was significantly more frequent in
workers with EDs (25 cases, 26.9%) than in other workers (245, 13.5%, Pearson chi square
p <0.001).

Blood pressure was altered (systolic > 140, diastolic > 90) or under treatment in
447 workers (23.4%, CI95% 21.5; 25.3). Hypertension was significantly more frequent
in workers with EDs (40.9%) than in their colleagues with normal eating habits (22.5%,
Pearson chi-square p < 0.001). Workers reporting EDs had on average higher diastolic blood
pressure (82.27 £ 12.42 vs. 78.57 £ 10.93, p = 0.019) and non-significantly higher systolic
blood pressure than their colleagues.

Finally, 225 workers (116 males and 109 females, 11.8% of the total, CI95% 10.4; 13.3)
had three or more metabolic disorders and were therefore considered to have metabolic syn-
drome (MetS). The prevalence of MetS was significantly higher in workers with EDs (22.6
vs. 11.2, Pearson chi square p < 0.001). The atherogenic index AIP was significantly higher
in workers with EDs than in their colleagues with normal eating behavior (2.08 & 2.43 vs.
1.43 + 1.27, Student’s p = 0.028).

4. Discussion

This study, which is one of the few to have investigated the potential determinants
and comorbidities of EDs in the workplace, confirmed the relationship of these disorders
with trauma and emotional factors, but also underlined the etiopathogenetic importance
of occupational and social factors such as stress, sleep, and health literacy, thus raising
the question of possible relevant health promotion intervention in the workplace. Comor-
bidities, consisting of mental and metabolic disorders, demonstrate the impact of EDs on
health, the quality of life and productivity.

In our census, the suspected cases were almost all associated with binge eating and
obesity. This was not surprising in a population whose average age is over 45 years,
since many report the onset of overnutrition disorders in the peri- or post-menopausal
period in women or at a corresponding age in men [111]. Studies on hospital nurses
showed significant correlations between EDs, body mass index, and job performance [112].
In a large sample of over 110,000 workers, obesity and BED were associated with the
highest levels of absenteeism, presenteeism, and productivity impairment [113]. A study
conducted on over 22,000 US adults in the National Health and Wellness Survey indicated
that BED respondents reported significantly higher rates of absenteeism, presenteeism,
work productivity loss, and activity impairment than non-BED respondents [114]. Among
students at a Midwestern university in the United States, 7.8% suffered from BED that
was frequently associated with obesity, sleep problems, reduced classroom productivity,
and daily activity impairment [115]. The impact of EDs on productivity should stimulate
companies to activate prevention and health promotion.

The hypotheses we made at the beginning of the study were almost all confirmed:
first, health literacy was found to be inversely proportional to the risk of EDs. This suggests
that an increase in knowledge could be useful in preventing this type of disorder and in
improving health in the workplace. In our case study, age was inversely correlated with
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literacy. Younger workers have greater access to health literacy and are better informed
than older workers. This may also explain why in the sample of adults we examined, the
prevalence of cases tended to increase with age. Although it is known that the initial onset
of EDs occurs principally during adolescence and young adulthood [116], there is a high
prevalence of recurring EDs later in life [117]. In clinical studies, the relationship between
literacy and EDs has been studied especially in relation to mental health literacy [118] and
social media literacy [46]. Few studies have attempted to evaluate the subjective level of
skills and knowledge used by workers to understand and seek health-related information,
and how this variable is related to EDs. Medical students with low health literacy tend to
have lower mental health and more unhealthy eating habits than their colleagues [119]. In a
large sample of the German population, poor health literacy and adverse body image were
correlated with an elevated incidence of suspected EDs when compared with adequate
health literacy and a more favorable body image [120]. Health literacy therefore seems to
be a good way of promoting virtuous eating habits in the workplace. The more frequent
onset of EDs in youth and the recurrence in adulthood suggest that prevention efforts in the
workplace should be particularly aimed at younger workers, while older workers should
be screened to identify and treat persistent or recurrent forms. Workplace health promotion
programs should focus on increasing health literacy, especially among younger workers
who are also particularly receptive to digital information. However, health checks for older
workers should also be included on account of the risk of EDs in older age.

In our investigation, suspected ED prevalence was not found to be significantly
associated with gender. In fact, women reported a higher mean EDE-QS score than men
but did not have a significantly higher percentage of suspected ED cases. Most likely,
women have a greater attention to body image and nutrition, and this justifies the higher
EDE-QS score compared to men, but the cases of clinical relevance were not significantly
different in the two sexes. This finding agrees with a study conducted in a German
population indicating that EDs are slightly more frequent in females than in males during
adolescence, but no difference is observed in adults [120]. Nevertheless, this homogeneous
distribution among sexes does not exclude the potential existence of problems related
to gender minorities [121,122] and gender dysphoria [123] in the workplace. Companies
should carefully monitor these aspects and promote policies that prevent discriminatory
behavior towards minorities.

Researchers have hypothesized that night work could be an occupational factor re-
sponsible for EDs. Our findings did not confirm this association. In our observations,
however, there was an association between EDs and poor sleep quality. This apparent
contradiction has some explanations. First, it is necessary to remember the difference that
exists between “night worker” and “worker who performs part of the work during the
night hours.” According to Italian law and scientific evidence, a night worker is someone
who performs at least three hours of their daily working time between midnight and
five in the morning for a minimum of eighty working days per year. In the sample we
examined, there were no workers included in this definition, because the number of night
shifts was lower. The alteration of biorhythms and the interactions with chronotypes
that are reported in night workers are unlikely to occur in people who perform a limited
number of night shifts. Furthermore, the company doctor’s decisions in previous years
had excluded workers with health problems from night work. Health surveillance may
have determined a healthy worker effect, since workers who work night shifts were in
better health than others. This set of factors could explain why EDs were not associated
with night work but with the quality of sleep. Since night workers may be induced to eat
after dinner and when awake at night [124], they may develop the Night Eating Syndrome
(NES), a condition described as early as 1955 and linked to obesity [125]. Although this is
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currently classified as OSFED, some aspects suggest that it should be treated as a separate
disorder [126]. Current studies have failed to confirm this association, although it has been
shown that eating meals at night increases the risk of anxiety and depression. This does
not occur in workers who continue to eat daytime meals [127]. Avoiding nighttime meals
prevents circadian rhythm misalignment and obesity [68], as well as hyperglycemia [66]
and cardiovascular disorders [128] in night workers. Consequently, health information
for night workers should consider the need to avoid nighttime meals. In our study, we
failed to find an increased risk of EDs in those who performed part of their service at
night. However, poor sleep quality as measured by the PSQI was found to be positively
correlated with the risk of EDs and with unfavorable emotional conditions, such as anxiety,
depression, and unhappiness. This observation is in line with what has been published so
far. In university students there is a high prevalence of sleep disturbances, derived from
eating habits, incorrect mealtimes [129], and social jetlag [130], all of which are associated
with poor academic performance [131,132]. The poor sleep quality of university students
has been associated with NES [133] and other EDs [134]. Poor sleep quality and disordered
eating independently predicted depression [135]. The relationship between sleep and EDs
is probably cyclical. Unsafe dietary intake was associated with poor sleep quality in female
Japanese workers [136]. A pressing need to recover after work in addition to sleep problems
were associated with poor dietary habits in Finnish workers [137].

Psychosocial stress has been frequently associated with EDs. Work-related stress
in nurses was associated with EDs [138]. Job strain was associated with binge eating in
the ELSA-Brazil study [139] and in an in-patient cohort of obese Caucasian workers [70].
People with high susceptibility to work stress were at higher risk of BED [140]. Excessive
demands from work, social overload, and coping with negative emotions were predictors
of food addiction in the German LIFE-Adult-Study [141]. Compulsive overworking is
associated with EDs in Polish students [142]. In the workers we examined, occupational
stress was a significant predictor of EDs. In Model III of the multivariate analysis, a much
closer relationship was found between EDs and stress than with severe familiar trauma
occurring in the previous year. This finding suggests that the workplace can be the ideal
setting for preventing EDs by acting on occupational stressors that have a greater impact
on eating behavior than life traumas to which everyone is exposed. In fact, programs
for the prevention of psychosocial stress at work have often been aimed at counteracting
maladaptive coping such as unhealthy eating and other unhealthy behaviors [143]. The
well-known association between occupational stress and common mental disorders, in-
cluding EDs [144], may also be responsible for an increased risk of occupational injury
associated with disordered eating and obesity [145].

One of our “a priori” hypotheses was a possible association between EDs and smoking
or alcohol consumption, but our worker census failed to confirm it. On the contrary, we
found a strong correlation between EDs and anxiety, depression, and scant happiness.
These associations can be interpreted in two ways. Firstly, they may be the expression of a
psychopathological condition known as emotional eating resulting from depression, anxiety,
and positive emotions [146,147]. Deficits in basic emotional ability are key predictors of
the onset and persistence of EDs [148,149]. Indeed, many psychiatric conditions, including
EDs, drug abuse, anxiety, and depression benefit from emotional regulation treatment [150].
On the other hand, EDs and addictive eating can be exacerbated by obesity and changes
in body image caused by binge eating; this then creates a vicious circle in which mental
health problems are both the cause and consequence of EDs [151]. In fact, mental disorders
are the most well-known comorbidity of EDs. People with weight problems are also
often stigmatized [152,153]. Stigmatizing workers with EDs may result in depression. A
comparison of reports conducted in the UK between 1998 and 2008 have revealed that the
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stigmatization of individuals with EDs has diminished but still exceeds that of other mental
illnesses [154].

The results collected in our occupational cohort confirm what has been found in
population and military studies. A Japanese study using data from the Japanese Household
Panel Survey and the Keio Household Panel Survey reported an association between
low drug use, good dietary habit, and high levels of happiness [155]. EDs are a frequent
comorbidity in US sailors and marines with PTSD [156]. A survey on servicewomen under
45 years in the UK Armed Forces confirmed the association between EDs, sleep problems,
anxiety, and depression [157]. In Iranian military staff, unhealthy eating was associated
with anxiety, depression, and stress [158]. The complexity of the relationships observed
explains the difficulty encountered in treating EDs. Studies on dietitians demonstrate
that many of them are reluctant to treat EDs owing to insufficient ED-specific training at
university, absence of clinical guidelines, and the mental health complexities of patients
affected by EDs [159]. In our opinion, the difficulty in treating EDs should encourage
efforts to promote healthy eating. The workplace could represent an ideal setting for
these programs due to the availability of company health surveillance services, as well
as the chance to rapidly contact a large number of workers and the opportunity in larger
companies to control the administration of food in company canteens [160].

In the hierarchical multivariate analysis, the introduction of depression and happiness
in model IV exceeded the significance of trauma and stress in model III. This statistic could
mean that these variables mediate the effect of life trauma or occupational stress. Further
studies could clarify this aspect. We also found confirmation of the hypothesis that EDs
were associated with metabolic alterations and alterations in cardiovascular risk indices,
although it is not possible to argue whether this is an effect of diet or a result of exposure to
shared risk factors. In the workers we monitored, suspect cases were mainly classified into
binge-spectrum disorders (BN or BED) and had mean BMI and abdominal circumference
values higher than the rest of the group. The overall prevalence of overweight and obesity
in our cohort was consistent with that found among adults in the population of developed
countries [161]. The association between binge-spectrum disorders and obesity is not
limited to cases of addictive eating [162] or grazing (repetitive eating of small amounts of
food) [163] but is very frequent in subclinical form among overweight people, and often
associated with symptoms of depression and the perception of excessive stress [164]. In
young adults affected by overweight or obesity, EDs are often associated with anxiety or
depression [165].

Hypercholesterolemia, hypertriglyceridemia, and atherogenic risk were associated
with the risk of EDs in our research, as in previous studies in the literature. Dyslipidemia
was reported both in restrictive eating disorders [166,167] and in patients with BED, where it
was associated with obesity and other mental disorders such as anxiety or depression [168].
The Spanish PREDIMED study showed that even in patients cured of EDs, the previous
illness is associated with higher levels of BMI, severe obesity, depression, and cognitive
deficit in later life [169].

In our case studies, an association was observed between EDs and hyperglycemia.
This association has also been found in the literature. Eating problems have been reported
in patients with type I diabetes [170,171]. US adults with EDs participating in the National
Epidemiological Survey on Alcohol and Related Conditions III (NESARC-III) manifested a
number of comorbidities. The main ones were depression and alcohol abuse, but hyper-
glycemia, hypertension, and dyslipidemia were also present [172]. Longitudinal studies
have shown that BN and BED induce hypertension [173]. Our findings corroborated this
association. All these associations between EDs and components of the metabolic syn-
drome (MetS), which, by definition, include at least three out of five disorders (obesity,
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hypercholesterolemia, hypertriglyceridemia, hyperglycemia, hypertension), explain the as-
sociation between EDs and MetS we observed and that is present in the literature. Increased
inflammation and adipokine dysfunction have been observed in adolescents with BED and
obesity [174]. The Brazilian Longitudinal Study of Adult Health (ELSA-Brasil) conducted
on more than 15,000 people showed that BED is followed by MetS [175]. A longitudinal
study observed that after 5 years of follow-up, people with BED have a more than doubled
risk of developing new components of MetS [176]. The studies showed that BED is closely
linked to MetS and its components, like high blood pressure, obesity, type 2 diabetes, and
unhealthy cholesterol levels, through shared behaviors, genes, and biological factors [177].

Our findings demonstrate that EDs can significantly affect the workforce and that
occupational prevention and health promotion interventions can play a role in increasing
health literacy, countering occupational causes, and identifying comorbidities. The con-
siderable number of workers recruited and the high participation rate represent one of
the strengths of our study. Our survey is also one of the few conducted in the workplace
and probably the only one to simultaneously investigate the numerous factors associated
with EDs. Nevertheless, this study has several weaknesses, the most important of which is
its cross-sectional nature. The method by which we contacted all workers examined in a
calendar year had the advantage of rapidly obtaining a census on different work sectors,
but it prevented us from recognizing the direction of the associations observed. To interpret
the data, we had to rely on the literature. Another limitation is the fact that the sample does
not include all occupational categories active in the country. However, since the prevalence
of EDs did not vary significantly in the different occupational sectors, this can lead us
to suppose that the problem studied has similar characteristics elsewhere. An obvious
limitation concerns the breadth of the EDs category. Those reported were suspected cases
resulting from epidemiological investigation. The workers were warned and advised to
proceed with specialist diagnostic tests; the occupational physician generally knows the
outcome of these tests only one year later, on the new visit. This method involves a lack of
formal diagnosis of a particular ED. An intriguing advancement in this type of study could
involve conducting investigations focused on specific types of ED rather than assessing
general ED risk. Finally, a limitation of the study could concern the EDE-QS questionnaire,
whose psychometric characteristics have not yet been sufficiently studied. Our initial
findings from factor analysis suggest that the one-factor solution often used in research
is valid, but they also indicate that a multi-factor solution might provide more useful
insights, especially because EDs are varied, and different factors may be more important
for different disorders. We believe that this type of study could be an intriguing direction
for the development on this topic.

5. Conclusions

EDs are relatively common among workers, since they affect 1 in every 20. These
disorders are associated with trauma, emotional factors, and lack of health literacy, but also
with work-related factors such as excessive stress and sleep problems. The comorbidity of
psychiatric and metabolic pathologies (hypercholesterolemia, hypertriglyceridemia, arterial
hypertension, hyperglycemia, obesity, metabolic syndrome, and increased atherogenic
index) shows the considerable impact these disorders can have on health and productivity.
The workplace is an ideal setting for health promotion actions that aim to improve health
literacy and reduce occupational stress or sleep deprivation.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/nu17142300/s1, Table S1. Collinearity statistics among variables used in
the hierarchical multiple regression analysis reported in Table 3, Factors associated with suspected EDs.
Tolerance and Variable Inflation Factor (VIF). Table S2. Collinearity statistics among variables used in
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the hierarchical multiple regression analysis reported in Table 3, Factors associated with suspected EDs.
Eigenvalues and Condition index of each of the hierarchical models.
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TG Plasma Triglycerides

UFED Unspecified Feeding and Eating Disorder


https://doi.org/10.5281/zenodo.15685523
https://doi.org/10.5281/zenodo.15685523

Nutrients 2025, 17, 2300 16 of 23

References

1.  Treasure, J.; Duarte, T.A.; Schmidt, U. Eating disorders. Lancet 2020, 395, 899-911. [CrossRef] [PubMed]

2. Uniacke, B.; Walsh, B.T. Eating Disorders. Ann. Intern. Med. 2022, 175, ITC113-ITC128. [CrossRef] [PubMed]

3. Aouad, P; Bryant, E.; Maloney, D.; Marks, P; Le, A; Russell, H.; Hay, P.; Miskovic-Wheatley, J.; Touyz, S.; Maguire, S. Informing
the development of Australia’s National Eating Disorders Research and Translation Strategy: A rapid review methodology. J. Eat.
Disord. 2022, 10, 31. [CrossRef] [PubMed]

4. American Psychiatric Association, DSM-5 Task Force. Diagnostic and Statistical Manual of Mental Disorders: DSM-5™, 5th ed.;
American Psychiatric Publishing, Inc.: Washington, DC, USA, 2013. [CrossRef]

5. American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; Text Revision (DSM-5-TR);
APA Publishing: Washington, DC, USA, 2024. [CrossRef]

6.  World Health Organization (WHO). International Statistical Classification of Diseases and Related Health Problems, 11th Revision
(ICD-11). Available online: https://www.who.int/standards/classifications/ classification-of-diseases (accessed on 7 July 2025).

7. Palavras, M.A.; Hay, P,; Claudino, A. An Investigation of the Clinical Utility of the Proposed ICD-11 and DSM-5 Diagnostic
Schemes for Eating Disorders Characterized by Recurrent Binge Eating in People with a High BMI. Nutrients 2018, 10, 1751.
[CrossRef]

8.  Brytek-Matera, A.; Touyz, S.; Hay, P. Comparative utility of the DSM-5 and ICD-11 diagnostic classifications of eating disorders of
recurrent binge eating in an Australian community-based sample. Eur. Eat. Disord. Rev. 2024, 32, 524-531. [CrossRef]

9. van Eeden, A E.; van Hoeken, D.; Hoek, H.W. Incidence, prevalence and mortality of anorexia nervosa and bulimia nervosa. Curr.
Opin. Psychiatry 2021, 34, 515-524. [CrossRef] [PubMed]

10. Smink, ER.; van Hoeken, D.; Hoek, H.W. Epidemiology of eating disorders: Incidence, prevalence and mortality rates. Curr.
Psychiatry Rep. 2012, 14, 406—414. [CrossRef]

11.  Udo, T.; Grilo, C.M. Prevalence and Correlates of DSM-5-Defined Eating Disorders in a Nationally Representative Sample of U.S.
Adults. Biol. Psychiatry 2018, 84, 345-354. [CrossRef]

12.  Galmiche, M.; Déchelotte, P.; Lambert, G.; Tavolacci, M.P. Prevalence of eating disorders over the 2000-2018 period: A systematic
literature review. Am. J. Clin. Nutr. 2019, 109, 1402-1413. [CrossRef]

13. Qian, J.; Wu, Y; Liu, E; Zhu, Y;; Jin, H.; Zhang, H.; Wan, Y.; Li, C.; Yu, D. An update on the prevalence of eating disorders in the
general population: A systematic review and meta-analysis. Eat. Weight Disord. 2022, 27, 415-428. [CrossRef]

14. Alfalahi, M.; Mahadevan, S.; Balushi, R.A.; Chan, M.F; Saadon, M.A.; Al-Adawi, S.; Qoronfleh, M.-W. Prevalence of eating
disorders and disordered eating in Western Asia: A systematic review and meta-Analysis. Eat. Disord. 2022, 30, 556-585.
[CrossRef]

15. Keski-Rahkonen, A.; Mustelin, L. Epidemiology of eating disorders in Europe: Prevalence, incidence, comorbidity, course,
consequences, and risk factors. Curr. Opin. Psychiatry 2016, 29, 340-345. [CrossRef] [PubMed]

16. Solmi, M.; Monaco, E; Hejlund, M.; Monteleone, A.M.; Trott, M.; Firth, J.; Carfagno, M.; Eaton, M.; De Toffol, M.; Vergine, M.;
et al. Outcomes in people with eating disorders: A transdiagnostic and disorder-specific systematic review, meta-analysis and
multivariable meta-regression analysis. World Psychiatry 2024, 23, 124-138. [CrossRef] [PubMed]

17.  Streatfeild, J.; Hickson, J.; Austin, S.B.; Hutcheson, R.; Kandel, ].S.; Lampert, ].G.; Myers, E.M.; Richmond, T.K.; Samnaliev, M.;
Velasquez, K.; et al. Social and economic cost of eating disorders in the United States: Evidence to inform policy action. Int. J. Eat.
Disord. 2021, 54, 851-868. [CrossRef] [PubMed]

18. Yetsenga, R.; Banerjee, R.; Streatfeild, J.; McGregor, K.; Austin, S.B.; Lim, B.W.X.; Diedrichs, P.C.; Greaves, K.; Mattei, J.; Puhl,
R.M.; et al. The economic and social costs of body dissatisfaction and appearance-based discrimination in the United States. Eat.
Disord. 2024, 32, 572-602. [CrossRef]

19. Palmisano, G.L.; Innamorati, M.; Vanderlinden, J. Life adverse experiences in relation with obesity and binge eating disorder: A
systematic review. J. Behav. Addict. 2016, 5, 11-31. [CrossRef]

20. DPolivy, ].; Herman, C.P. Causes of eating disorders. Annu. Rev. Psychol. 2002, 53, 187-213. [CrossRef]

21. Canals, J.; Arija Val, V. Factores de riesgo y estrategias de prevencién en los trastornos de la conducta alimentaria [Risk factors
and prevention strategies in eating disorders]. Nutr. Hosp. 2022, 39, 16-26. (In Spanish) [CrossRef]

22. Gupta, A.; Osadchiy, V.; Mayer, E.A. Brain-gut-microbiome interactions in obesity and food addiction. Nat. Rev. Gastroenterol.
Hepatol. 2020, 17, 655-672. [CrossRef]

23. Carbone, E.A.; D’Amato, P; Vicchio, G.; De Fazio, P.; Segura-Garcia, C. A systematic review on the role of microbiota in the
pathogenesis and treatment of eating disorders. Eur. Psychiatry 2020, 64, e2. [CrossRef]

24. McDonald, S. Understanding the genetics and epigenetics of bulimia nervosa/bulimia spectrum disorder and comorbid borderline
personality disorder (BN/BSD-BPD): A systematic review. Eat. Weight Disord. 2019, 24, 799-814. [CrossRef] [PubMed]

25. Manfredi, L.; Accoto, A.; Couyoumdjian, A.; Conversi, D. A Systematic Review of Genetic Polymorphisms Associated with Binge

Eating Disorder. Nutrients 2021, 13, 848. [CrossRef] [PubMed]


https://doi.org/10.1016/S0140-6736(20)30059-3
https://www.ncbi.nlm.nih.gov/pubmed/32171414
https://doi.org/10.7326/AITC202208160
https://www.ncbi.nlm.nih.gov/pubmed/35939813
https://doi.org/10.1186/s40337-022-00556-3
https://www.ncbi.nlm.nih.gov/pubmed/35246250
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425787
https://www.who.int/standards/classifications/classification-of-diseases
https://doi.org/10.3390/nu10111751
https://doi.org/10.1002/erv.3068
https://doi.org/10.1097/YCO.0000000000000739
https://www.ncbi.nlm.nih.gov/pubmed/34419970
https://doi.org/10.1007/s11920-012-0282-y
https://doi.org/10.1016/j.biopsych.2018.03.014
https://doi.org/10.1093/ajcn/nqy342
https://doi.org/10.1007/s40519-021-01162-z
https://doi.org/10.1080/10640266.2021.1969495
https://doi.org/10.1097/YCO.0000000000000278
https://www.ncbi.nlm.nih.gov/pubmed/27662598
https://doi.org/10.1002/wps.21182
https://www.ncbi.nlm.nih.gov/pubmed/38214616
https://doi.org/10.1002/eat.23486
https://www.ncbi.nlm.nih.gov/pubmed/33655603
https://doi.org/10.1080/10640266.2024.2328461
https://doi.org/10.1556/2006.5.2016.018
https://doi.org/10.1146/annurev.psych.53.100901.135103
https://doi.org/10.20960/nh.04174
https://doi.org/10.1038/s41575-020-0341-5
https://doi.org/10.1192/j.eurpsy.2020.109
https://doi.org/10.1007/s40519-019-00688-7
https://www.ncbi.nlm.nih.gov/pubmed/31119586
https://doi.org/10.3390/nu13030848
https://www.ncbi.nlm.nih.gov/pubmed/33807560

Nutrients 2025, 17, 2300 17 of 23

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Kerr-Gaffney, J.; Harrison, A.; Tchanturia, K. Social anxiety in the eating disorders: A systematic review and meta-analysis.
Psychol. Med. 2018, 48, 2477-2491. [CrossRef]

Alcaraz-Ibanez, M.; Paterna, A.; Griffiths, M.D. Social physical anxiety and eating disorders: A systematic review and meta-
analysis. Body Image 2023, 45, 133-141. [CrossRef]

Dolan, S.C.; Khindri, R.; Franko, D.L.; Thomas, ].].; Reilly, E.E.; Eddy, K.T. Anhedonia in eating disorders: A meta-analysis and
systematic review. Int. J. Eat. Disord. 2022, 55, 161-175. [CrossRef] [PubMed]

Conti, C.; Di Francesco, G.; Severo, M.; Lanzara, R.; Richards, K.; Guagnano, M.T.; Porcelli, P. Alexithymia and metabolic
syndrome: The mediating role of binge eating. Eat. Weight Disord. 2021, 26, 1813-1823. [CrossRef] [PubMed]

Jelinek, H.F; Spence, 1.; Cornforth, D.J.; Tarvainen, M.P,; Russell, J. Depression and cardiac dysautonomia in eating disorders. Eat.
Weight Disord. 2018, 23, 369-374. [CrossRef]

Rijkers, C.; Schoorl, M.; van Hoeken, D.; Hoek, H.W. Eating disorders and posttraumatic stress disorder. Curr. Opin. Psychiatry
2019, 32, 510-517. [CrossRef]

Mitchell, K.S.; Scioli, E.R.; Galovski, T.; Belfer, P.L.; Cooper, Z. Posttraumatic stress disorder and eating disorders: Maintaining
mechanisms and treatment targets. Eat. Disord. 2021, 29, 292-306. [CrossRef]

Nelson, J.D.; Cuellar, A.E.; Cheskin, L.J.; Fischer, S. Eating Disorders and Posttraumatic Stress Disorder: A Network Analysis of
the Comorbidity. Behav. Ther. 2022, 53, 310-322. [CrossRef]

Miranda-Mendizabal, A.; Castellvi, P.; Parés-Badell, O.; Alayo, I.; Almenara, J.; Alonso, I.; Blasco, M.].; Cebria, A.; Gabilondo, A;
Gili, M,; et al. Gender differences in suicidal behavior in adolescents and young adults: Systematic review and meta-analysis of
longitudinal studies. Int. J. Public Health 2019, 64, 265-283. [CrossRef] [PubMed]

Momen, N.C.; Plana-Ripoll, O.; Agerbo, E.; Benros, M.E.; Berglum, A.D.; Christensen, M.K.; Dalsgaard, S.; Degenhardt, L.; De
Jonge, P; Debost, ].P.G.; et al. Association between Mental Disorders and Subsequent Medical Conditions. N. Engl. ]. Med. 2020,
382,1721-1731. [CrossRef]

Yu, Z.; Muehleman, V. Eating Disorders and Metabolic Diseases. Int. . Environ. Res. Public Health 2023, 20, 2446. [CrossRef]
[PubMed]

Langowska-Grodzka, B.; Grodzka, O.; Czarnecki, D.; Domitrz, I. Is there a correlation between migraine and eating disorders? A
systematic literature review. Neurol. Neurochir. Pol. 2023, 57, 457-464. [CrossRef] [PubMed]

Degasperi, G.; Meneo, D.; Curati, S.; Cardi, V.; Baglioni, C.; Cellini, N. Sleep quality in eating disorders: A systematic review and
meta-analysis. Sleep Med. Rev. 2024, 77, 101969. [CrossRef]

Pourmotabbed, A.; Awlqadr, FH.; Mehrabani, S.; Babaei, A.; Wong, A.; Ghoreishy, S.M.; Talebi, S.; Kermani, M.A.H.; Jalili, F.;
Moradji, S.; et al. Ultra-Processed Food Intake and Risk of Insomnia: A Systematic Review and Meta-Analysis. Nutrients 2024,
16, 3767. [CrossRef]

Solmi, M.; Veronese, N.; Sergi, G.; Luchini, C.; Favaro, A.; Santonastaso, P.; Vancampfort, D.; Correll, C.U.; Ussher, M.; Thapa-
Chhetri, N.; et al. The association between smoking prevalence and eating disorders: A systematic review and meta-analysis.
Addiction 2016, 111, 1914-1922. [CrossRef]

Burnatowska, E.; Surma, S.; Olszanecka-Glinianowicz, M. Relationship between Mental Health and Emotional Eating during the
COVID-19 Pandemic: A Systematic Review. Nutrients 2022, 14, 3989. [CrossRef]

Devoe, D.J.; Han, A.; Anderson, A.; Katzman, D.K,; Patten, S.B.; Soumbasis, A.; Flanagan, J.; Paslakis, G.; Vyver, E.; Marcoux,
G.; et al. The impact of the COVID-19 pandemic on eating disorders: A systematic review. Int. |. Eat. Disord. 2023, 56, 5-25.
[CrossRef]

Steiger, H.; Thaler, L. Eating disorders, gene-environment interactions and the epigenome: Roles of stress exposures and
nutritional status. Physiol. Behav. 2016, 162, 181-185. [CrossRef]

Monteleone, A.M.; Treasure, ].; Kan, C.; Cardi, V. Reactivity to interpersonal stress in patients with eating disorders: A systematic
review and meta-analysis of studies using an experimental paradigm. Neurosci. Biobehav. Rev. 2018, 87, 133-150. [CrossRef]
[PubMed]

Serensen, K.; Van den Broucke, S.; Fullam, J.; Doyle, G.; Pelikan, ].; Slonska, Z.; Brand, H.; (HLS-EU) Consortium Health Literacy
Project European. Health literacy and public health: A systematic review and integration of definitions and models. BMC Public
Health 2012, 12, 80. [CrossRef] [PubMed]

Kaiser, C.K.; Edwards, Z.; Austin, E.W. Media Literacy Practices to Prevent Obesity and Eating Disorders in Youth. Curr. Obes.
Rep. 2024, 13, 186-194. [CrossRef] [PubMed]

Watson, H.J.; Joyce, T.; French, E.; Willan, V.; Kane, R.T.; Tanner-Smith, E.E.; McCormack, J.; Dawkins, H.; Hoiles, K.J.; Egan,
S.J. Prevention of eating disorders: A systematic review of randomized, controlled trials. Int. . Eat. Disord. 2016, 49, 833-862.
[CrossRef]

Mazzeo, S.E.; Weinstock, M.; Vashro, T.N.; Henning, T.; Derrigo, K. Mitigating Harms of Social Media for Adolescent Body Image
and Eating Disorders: A Review. Psychol. Res. Behav. Manag. 2024, 17, 2587-2601. [CrossRef]


https://doi.org/10.1017/S0033291718000752
https://doi.org/10.1016/j.bodyim.2023.02.008
https://doi.org/10.1002/eat.23645
https://www.ncbi.nlm.nih.gov/pubmed/34811779
https://doi.org/10.1007/s40519-020-00964-x
https://www.ncbi.nlm.nih.gov/pubmed/32920774
https://doi.org/10.1007/s40519-017-0363-3
https://doi.org/10.1097/YCO.0000000000000545
https://doi.org/10.1080/10640266.2020.1869369
https://doi.org/10.1016/j.beth.2021.09.006
https://doi.org/10.1007/s00038-018-1196-1
https://www.ncbi.nlm.nih.gov/pubmed/30635683
https://doi.org/10.1056/NEJMoa1915784
https://doi.org/10.3390/ijerph20032446
https://www.ncbi.nlm.nih.gov/pubmed/36767812
https://doi.org/10.5603/pjnns.97307
https://www.ncbi.nlm.nih.gov/pubmed/38037683
https://doi.org/10.1016/j.smrv.2024.101969
https://doi.org/10.3390/nu16213767
https://doi.org/10.1111/add.13457
https://doi.org/10.3390/nu14193989
https://doi.org/10.1002/eat.23704
https://doi.org/10.1016/j.physbeh.2016.01.041
https://doi.org/10.1016/j.neubiorev.2018.02.002
https://www.ncbi.nlm.nih.gov/pubmed/29428393
https://doi.org/10.1186/1471-2458-12-80
https://www.ncbi.nlm.nih.gov/pubmed/22276600
https://doi.org/10.1007/s13679-023-00547-8
https://www.ncbi.nlm.nih.gov/pubmed/38183580
https://doi.org/10.1002/eat.22577
https://doi.org/10.2147/PRBM.S410600

Nutrients 2025, 17, 2300 18 of 23

49.

50.

51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.
69.

70.

71.

72.

73.

Vincente-Benito, I.; Ramirez-Duran, M.D.V. Influence of Social Media Use on Body Image and Well-Being Among Adolescents
and Young Adults: A Systematic Review. |. Psychosoc. Nurs. Ment. Health Serv. 2023, 61, 11-18. [CrossRef]

Dane, A.; Bhatia, K. The social media diet: A scoping review to investigate the association between social media, body image and
eating disorders amongst young people. PLOS Glob. Public Health 2023, 3, e0001091. [CrossRef]

Bratland-Sanda, S.; Sundgot-Borgen, J. Eating disorders in athletes: Overview of prevalence, risk factors and recommendations
for prevention and treatment. Eur. |. Sport Sci. 2013, 13, 499-508. [CrossRef]

Neglia, A. Nutrition, Eating Disorders, and Behavior in Athletes. Psychiatr. Clin. N. Am. 2021, 44, 431-441. [CrossRef]

Milano, W.; Milano, L.; Capasso, A. Eating Disorders in Athletes: From Risk Management to Therapy. Endocr. Metab. Immune
Disord. Drug Targets 2020, 20, 2-14. [CrossRef]

Chapa, D.A.N.; Johnson, S.N.; Richson, B.N.; Bjorlie, K.; Won, Y.Q.; Nelson, S.V.; Ayres, J.; Jun, D.; Forbush, K.T.; Christensen,
K.A_; et al. Eating-disorder psychopathology in female athletes and non-athletes: A meta-analysis. Int. |. Eat. Disord. 2022, 55,
861-885. [CrossRef]

Bartlett, B.A.; Mitchell, K.S. Eating disorders in military and veteran men and women: A systematic review. Int. J. Eat. Disord.
2015, 48, 1057-1069. [CrossRef]

Touma, D.A.; Quinn, M.E.; Freeman, V.E.; Meyer, E.G. Eating Disorders in U.S. Active Duty Military Members and Veterans: A
Systematic Review. Mil. Med. 2023, 188, 1637-1648. [CrossRef] [PubMed]

Himmerich, H.; Gravina, D.; Schalinski, I.; Willmund, G.D.; Zimmermann, P.L.; Keeler, ].L.; Treasure, J. Eating- and Weight-Related
Disorders in the Armed Forces. Metabolites 2024, 14, 667. [CrossRef] [PubMed]

Jahrami, H.; Sater, M.; Abdulla, A.; Faris, M.A.; AlAnsari, A. Eating disorders risk among medical students: A global systematic
review and meta-analysis. Eat. Weight Disord. 2019, 24, 397-410. [CrossRef]

Fekih-Romdhane, F.; Daher-Nashif, S.; Alhuwailah, A.H.; Al Gahtani, H.M.S.; Hubail, S.A.; Shuwiekh, H.A.M.; Khudhair, M.F,;
Alhaj, O.A.; Bragazzi, N.L.; Jahrami, H. The prevalence of feeding and eating disorders symptomology in medical students: An
updated systematic review, meta-analysis, and meta-regression. Eat. Weight Disord. 2022, 27, 1991-2010. [CrossRef] [PubMed]
Alhaj, O.A.; Fekih-Romdhane, F; Sweidan, D.H; Saif, Z.; Khudhair, M.F.,; Ghazzawi, H.; Nadar, M.S.; Alhajeri, S.S.; Levine, M.P;
Jahrami, H. The prevalence and risk factors of screen-based disordered eating among university students: A global systematic
review, meta-analysis, and meta-regression. Eat. Weight Disord. 2022, 27, 3215-3243. [CrossRef]

da Luz, FQ,; Sainsbury, A.; Salis, Z.; Hay, P.; Cordas, T.; Morin, C.M.; Paulos-Guarnieri, L.; Pascoareli, L.; El Rafihi-Ferreira, R. A
systematic review with meta-analyses of the relationship between recurrent binge eating and sleep parameters. Int. J. Obes. 2023,
47,145-164. [CrossRef]

Burger, P.; Bos, RW.; Maas, J.; Simeunovic-Ostojic, M.; Gemke, R.J.B.J. Sleep disturbances in anorexia nervosa. Eur. Eat. Disord.
Rev. 2025, 33, 318-342. [CrossRef]

Grimaldi, M.; Bacaro, V.; Natale, V.; Tonetti, L.; Crocetti, E. The Longitudinal Interplay between Sleep, Anthropometric Indices,
Eating Behaviors, and Nutritional Aspects: A Systematic Review and Meta-Analysis. Nutrients 2023, 15, 3179. [CrossRef]
Mendoza, J. Food intake and addictive-like eating behaviors: Time to think about the circadian clock(s). Neurosci. Biobehav. Rev.
2019, 106, 122-132. [CrossRef] [PubMed]

Frank, J.; Gupta, A.; Osadchiy, V.; Mayer, E.A. Brain-Gut-Microbiome Interactions and Intermittent Fasting in Obesity. Nutrients
2021, 13, 584. [CrossRef] [PubMed]

Chellappa, S.L.; Qian, J.; Vujovic, N.; Morris, C.J.; Nedeltcheva, A.; Nguyen, H.; Rahman, N.; Heng, S.W.; Kelly, L.; Kerlin-
Monteiro, K.; et al. Daytime eating prevents internal circadian misalignment and glucose intolerance in night work. Sci. Adv.
2021, 7, eabg9910. [CrossRef] [PubMed]

McHill, A.W.; Hull, ].T.; Klerman, E.B. Chronic Circadian Disruption and Sleep Restriction Influence Subjective Hunger, Appetite,
and Food Preference. Nutrients 2022, 14, 1800. [CrossRef]

Engin, A. Misalignment of Circadian Rhythms in Diet-Induced Obesity. Adv. Exp. Med. Biol. 2024, 1460, 27-71. [CrossRef]
Chen, W.Q.; Yu, L.T.; Wong, T.W. Impact of occupational stress and other psychosocial factors on musculoskeletal pain among
Chinese offshore oil installation workers. Occup. Environ. Med. 2005, 62, 251-256. [CrossRef]

Vigna, L.; Brunani, A.; Brugnera, A.; Grossi, E.; Compare, A.; Tirelli, A.S.; Conti, D.M.; Agnelli, G.M.; Andersen, L.L.; Buscema,
M.; et al. Determinants of metabolic syndrome in obese workers: Gender differences in perceived job-related stress and in
psychological characteristics identified using artificial neural networks. Eat. Weight Disord. 2019, 24, 73-81. [CrossRef]

Pena Gralle, A.P.B.; Barbosa Moreno, A.; Lopes Juvanhol, L.; Mendes da Fonseca, M.].; Prates Melo, E.C.; Antunes Nunes, M.A ;
Toivanen, S.; Griep, R.H. Job strain and binge eating among Brazilian workers participating in the ELSA-Brasil study: Does BMI
matter? J. Occup. Health 2017, 59, 247-255. [CrossRef]

Medisauskaite, A.; Kamau, C. Does occupational distress raise the risk of alcohol use, binge-eating, ill health and sleep problems
among medical doctors? A UK cross-sectional study. BM] Open 2019, 9, e027362. [CrossRef]

Willmer, M.; Westerberg Jacobson, J.; Lindberg, M. An exploratory analysis of work engagement among women with and without
disordered eating. BMC Womens Health 2021, 21, 303. [CrossRef]


https://doi.org/10.3928/02793695-20230524-02
https://doi.org/10.1371/journal.pgph.0001091
https://doi.org/10.1080/17461391.2012.740504
https://doi.org/10.1016/j.psc.2021.04.009
https://doi.org/10.2174/1871530319666190418121446
https://doi.org/10.1002/eat.23748
https://doi.org/10.1002/eat.22454
https://doi.org/10.1093/milmed/usac180
https://www.ncbi.nlm.nih.gov/pubmed/35788384
https://doi.org/10.3390/metabo14120667
https://www.ncbi.nlm.nih.gov/pubmed/39728448
https://doi.org/10.1007/s40519-018-0516-z
https://doi.org/10.1007/s40519-021-01351-w
https://www.ncbi.nlm.nih.gov/pubmed/35067859
https://doi.org/10.1007/s40519-022-01452-0
https://doi.org/10.1038/s41366-022-01250-9
https://doi.org/10.1002/erv.3148
https://doi.org/10.3390/nu15143179
https://doi.org/10.1016/j.neubiorev.2018.07.003
https://www.ncbi.nlm.nih.gov/pubmed/29990504
https://doi.org/10.3390/nu13020584
https://www.ncbi.nlm.nih.gov/pubmed/33578763
https://doi.org/10.1126/sciadv.abg9910
https://www.ncbi.nlm.nih.gov/pubmed/34860550
https://doi.org/10.3390/nu14091800
https://doi.org/10.1007/978-3-031-63657-8_2
https://doi.org/10.1136/oem.2004.013680
https://doi.org/10.1007/s40519-018-0536-8
https://doi.org/10.1539/joh.16-0157-OA
https://doi.org/10.1136/bmjopen-2018-027362
https://doi.org/10.1186/s12905-021-01429-8

Nutrients 2025, 17, 2300 19 of 23

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.
94.

95.

96.

97.

Atroszko, P.A.; Mytlewska, W.M.; Atroszko, B. The majority of professionally active women diagnosed with eating disorders may
be at risk of work addiction: An overlooked comorbidity. Health Psychol. Rep. 2020, 9, 308-337. [CrossRef] [PubMed]

Hu, CJ.; Hong, RM.; Yeh, G.L.; Hsieh, I.C. Insomnia, Work-Related Burnout, and Eating Habits Affecting the Work Ability of
Flight Attendants. Aerosp. Med. Hum. Perform. 2019, 90, 601-605. [CrossRef]

Safi, F.; Aniserowicz, A.M.; Colquhoun, H.; Stier, J.; Nowrouzi-Kia, B. Impact of eating disorders on paid or unpaid work
participation and performance: A systematic review and meta-analysis protocol. J. Eat. Disord. 2022, 10, 7. [CrossRef]
Magnavita, N. Workplace Health Promotion Embedded in Medical Surveillance: The Italian Way to Total Worker Health Program.
Int. ]. Environ. Res. Public Health 2023, 20, 3659. [CrossRef]

Fairburn, C.G.; Beglin, S.J. Assessment of eating disorders: Interview or self-report questionnaire? Int. J. Eat. Discord. 1994, 16,
363-370. [CrossRef]

Calugi, S.; Milanese, C.; Sartirana, M.; El Ghoch, M.; Sartori, F.; Geccherle, E.; Coppini, A.; Franchini, C.; Dalle Grave, R. The
Eating Disorder Examination Questionnaire: Reliability and validity of the Italian version. Eat. Weight Disord. 2017, 22, 509-514.
[CrossRef] [PubMed]

Gideon, N.; Hawkes, N.; Mond, J.; Saunders, R.; Tchanturia, K.; Serpell, L. Development and Psychometric Validation of the
EDE-QS, a 12 Item Short Form of the Eating Disorder Examination Questionnaire (EDE-Q). PLoS ONE 2016, 11, e0152744, Erratum
in PLoS ONE 2018, 13, e0207256. [CrossRef] [PubMed]

Prnjak, K.; Mitchison, D.; Griffiths, S.; Mond, J.; Gideon, N.; Serpell, L.; Hay, P. Further development of the 12-item EDE-QS:
Identifying a cut-off for screening purposes. BMC Psychiatry 2020, 20, 146. [CrossRef]

Lorini, C.; Santomauro, F.; Grazzini, M.; Mantwill, S.; Vettori, V.; Lastrucci, V.; Bechini, A.; Boccalini, S.; Bussotti, A.; Bonaccorsi, G.
Health literacy in Italy: A cross-sectional study protocol to assess the health literacy level in a population-based sample, and to
validate health literacy measures in the Italian language. BMJ Open 2017, 7, €017812. [CrossRef]

Bonaccorsi, G.; Zanobini, P.; Biagi, C.; Volpi, M.; Possenti, V.; Minardi, V.; Masocco, M.; Mereu, G.; Cecconi, R.; Garofalo, G.; et al.
Measuring Health Literacy among seniors: Validation of the European Health Literacy Survey Questionnaire 6 in the Tuscan
PASSI sample. Ann. Ig. 2025, 37, 512-522. [CrossRef]

Finbréten, H.S.; Wilde-Larsson, B.; Nordstrom, G.; Pettersen, K.S.; Trollvik, A.; Guttersrud, &. Establishing the HLS-Q12 short
version of the European Health Literacy Survey Questionnaire: Latent trait analyses applying Rasch modelling and confirmatory
factor analysis. BMC Health Serv. Res. 2018, 18, 506. [CrossRef] [PubMed]

Duong, T.V,; Aringazina, A.; Baisunova, G.; Nurjanah, N.; Pham, T.V.; Pham, K.M.; Truong, T.Q.; Nguyen, K.T.; Oo, WM.; Su, T.T;
et al. Development and validation of a new short-form health literacy instrument (HLS-SF12) for the general public in six Asian
countries. Health Lit. Res. Pract. 2019, 3, €91-e102. [CrossRef]

Serensen, K.; Van den Broucke, S.; Pelikan, ].M.; Fullam, ].; Doyle, G.; Slonska, Z.; Kondilis, B.; Stoffels, V.; Osborne, R.H.; Brand,
H. Measuring health literacy in populations: Illuminating the design and development process of the European health literacy
survey questionnaire (HLS-EU-Q). BMC Public Health 2013, 13, 948. [CrossRef] [PubMed]

Duong, T.V,; Pham, K.M.; Do, B.N.; Kim, G.B.; Dam, H.T.B.; Le, V.-T.T.; Nguyen, T.T.P.; Nguyen, H.T.; Nguyen, T.T.; Le, T.T.; et al.
Digital Healthy Diet Literacy and Self-Perceived Eating Behavior Change during COVID-19 Pandemic among Undergraduate
Nursing and Medical Students: A Rapid Online Survey. Int. J. Environ. Res. Public Health 2020, 17, 7185. [CrossRef]

Magnavita, N. Two tools for health surveillance of job stress: The Karasek Job Content Questionnaire and the Siegrist Effort
Reward Imbalance Questionnaire. G. Ital. Med. Lav. Ergon. 2007, 29, 667—670. [PubMed]

Siegrist, . Adverse health effects of high-effort/low-reward conditions. J. Occup. Health Psychol. 1996, 1, 27—41. [CrossRef]
Magnavita, N.; Garbarino, S.; Siegrist, J. The use of parsimonious questionnaires in occupational health surveillance. Psychometric
properties of the short Italian version of the Effort/Reward Imbalance questionnaire. TSW] Sci. World . 2012, 2012, 372852.
[CrossRef]

Buysse, D.J.; Reynolds, C.F.; Monk, T.H.; Berman, S.R.; Kupfer, D.]. The Pittsburgh Sleep Quality Index (PSQI): A new instrument
for psychiatric research and practice. Psychiatry Res. 1989, 28, 193-213. [CrossRef]

Curcio, G.; Tempesta, D.; Scarlata, S.; Marzano, C.; Moroni, E; Rossini, PM.; Ferrara, M.; De Gennaro, L. Validity of the Italian
version of the Pittsburgh Sleep Quality Index (PSQI). Neurol. Sci. 2013, 34, 511-519. [CrossRef]

Magnavita, N. Anxiety and depression at work. the A/D Goldberg Questionnaire. G. Ital. Med. Lav. Ergon. 2007, 29, 670-671.
Goldberg, D.; Bridges, K.; Duncan-Jones, P.; Grayson, D. Detecting anxiety and depression in general medical settings. BM] 1988,
297, 897-899. [CrossRef] [PubMed]

Abdel-Khalek, A.M. Measuring happiness with a single-item scale. In Social Behavior and Personality: An International Journal;
Scientific Journal Publishers: Palmerston North, New Zealand, 2006; pp. 139-150. [CrossRef]

Lukoseviciaite, J.; Argustaité-Zailskiené, G.; émigelskas, K. Measuring Happiness in Adolescent Samples: A Systematic Review.
Children 2022, 9, 227. [CrossRef] [PubMed]

Petri, C.; Campa, F.; Holway, F,; Pengue, L.; Arrones, L.S. ISAK-Based Anthropometric Standards for Elite Male and Female
Soccer Players. Sports 2024, 12, 69. [CrossRef] [PubMed]


https://doi.org/10.5114/hpr.2020.98734
https://www.ncbi.nlm.nih.gov/pubmed/38084309
https://doi.org/10.3357/AMHP.5349.2019
https://doi.org/10.1186/s40337-021-00525-2
https://doi.org/10.3390/ijerph20043659
https://doi.org/10.1002/1098-108X(199412)16:4%3C363::AID-EAT2260160405%3E3.0.CO;2-%23
https://doi.org/10.1007/s40519-016-0276-6
https://www.ncbi.nlm.nih.gov/pubmed/27039107
https://doi.org/10.1371/journal.pone.0207256
https://www.ncbi.nlm.nih.gov/pubmed/30395641
https://doi.org/10.1186/s12888-020-02565-5
https://doi.org/10.1136/bmjopen-2017-017812
https://doi.org/10.7416/ai.2025.2704
https://doi.org/10.1186/s12913-018-3275-7
https://www.ncbi.nlm.nih.gov/pubmed/29954382
https://doi.org/10.3928/24748307-20190225-01
https://doi.org/10.1186/1471-2458-13-948
https://www.ncbi.nlm.nih.gov/pubmed/24112855
https://doi.org/10.3390/ijerph17197185
https://www.ncbi.nlm.nih.gov/pubmed/18409896
https://doi.org/10.1037/1076-8998.1.1.27
https://doi.org/10.1100/2012/372852
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1007/s10072-012-1085-y
https://doi.org/10.1136/bmj.297.6653.897
https://www.ncbi.nlm.nih.gov/pubmed/3140969
https://doi.org/10.2224/sbp.2006.34.2.139
https://doi.org/10.3390/children9020227
https://www.ncbi.nlm.nih.gov/pubmed/35204948
https://doi.org/10.3390/sports12030069
https://www.ncbi.nlm.nih.gov/pubmed/38535732

Nutrients 2025, 17, 2300 20 of 23

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

European Society of Hypertension. 2023 ESH Guidelines for the Management of Arterial Hypertension. Available online:
https:/ /www.eshonline.org/guidelines /2023-guidelines/ (accessed on 22 May 2025).

American College of Cardiology. 2023 ESH Hypertension Guideline Update: Bringing Us Closer Together Across the Pond.
Available online: https://www.acc.org/latest-in-cardiology/articles/2024/02/05/11/43/2023-esh-hypertension-guideline-
update (accessed on 20 May 2025).

The IDF Consensus Worldwide Definition of the Metabolic Syndrome. Available online: https://sites.pitt.edu/~superl
/Metabolic/IDF1.pdf (accessed on 7 July 2025).

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Executive summary of the third
report of the National Cholesterol Education Program (NCEP) expert panel on detection, evaluation, and treatment of high blood
cholesterol in adults (adult treatment panel III). JAMA 2001, 285, 2486-2497. [CrossRef]

Einhorn, D.; Reaven, G.M.; Cobin, R.H.; Ford, E.; Ganda, O.P.; Handelsman, Y.; Hellman, R.; Jellinger, P.S.; Kendall, D.; Krauss,
R.M.; et al. American College of Endocrinology position statement on the insulin resistance syndrome. Endocr. Pract. 2003, 9,
237-252. [CrossRef]

Grundy, S.M.; Stone, N.J.; Bailey, A.L.; Beam, C.; Birtcher, K.K.; Blumenthal, R.S.; Braun, L.T.; de Ferranti, S.; Faiella-Tommasino,
J.; Forman, D.E.; et al. 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on
the Management of Blood Cholesterol: A Report of the American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines. Circulation 2019, 139, e1082—-e1143, Erratum in Circulation 2019, 139, e1182—e1186; Erratum in
Circulation 2023, 148, e5. [CrossRef]

Yuge, H.; Okada, H.; Hamaguchi, M.; Kurogi, K.; Murata, H.; Ito, M.; Fukui, M. Triglycerides/HDL cholesterol ratio and type 2
diabetes incidence: Panasonic Cohort Study 10. Cardiovasc. Diabetol. 2023, 22, 308. [CrossRef]

Lumley, T.; Diehr, P.; Emerson, S.; Chen, L. The importance of the normality assumption in large public health data sets. Annu.
Rev. Public Health 2002, 23, 151-169. [CrossRef]

Clopper, C.; Pearson, E.S. The use of confidence or fiducial limits illustrated in the case of the binomial. Biometrika 1934, 26,
404-413. [CrossRef]

Cummings, G.; Finch, S. Inference by eye: Confidence intervals and how to read pictures of data. Am. Psychol. 2005, 60, 170-180.
[CrossRef]

Newcombe, R.G. Confidence Intervals for Proportions and Related Measures of Effect Size; CRC Press: Boca Raton, FL, USA, 2013.
Norman, G.R.; Steiner, D.L. Do CIs give you confidence? Chest 2012, 141, 17-19. [CrossRef]

Belsley, D.A.; Kuh, E.; Welsch, R.E. Regression Diagnostics: Identifying Influential Data and Sources of Collinearity; Wiley: New York,
NY, USA; Chichester, UK, 1980; Volume 292, p. 23.

Hooper, S.C.; Espinoza, S.E.; Marshall, V.B.; Kilpela, L.S. The Clinical Phenotype of Binge Eating Disorder among Postmenopausal
Women: A Pilot Study. Nutrients 2023, 15, 2087. [CrossRef]

Ku, B.; Phillips, K.E; Fitzpatrick, J.J. The relationship of body mass index (BMI) to job performance, absenteeism and risk of
eating disorder among hospital-based nurses. Appl. Nurs. Res. 2019, 49, 77-79. [CrossRef]

Striegel, R.H.; Bedrosian, R.; Wang, C. Comparing work productivity in obesity and binge eating. Int. J. Eat. Disord. 2012, 45,
995-998. [CrossRef] [PubMed]

Pawaskar, M.; Witt, E.A_; Supina, D.; Herman, B.K.; Wadden, T.A. Impact of binge eating disorder on functional impairment and
work productivity in an adult community sample in the United States. Int. J. Clin. Pract. 2017, 71, €12970. [CrossRef] [PubMed]
Filipova, A.A.; Stoffel, C.L. The prevalence of binge eating disorder and its relationship to work and classroom productivity and
activity impairment. J. Am. Coll. Health 2016, 64, 349-361. [CrossRef]

Silén, Y.; Keski-Rahkonen, A. Worldwide prevalence of DSM-5 eating disorders among young people. Curr. Opin. Psychiatry 2022,
35, 362-371. [CrossRef] [PubMed]

Ward, Z.]J.; Rodriguez, P.; Wright, D.R.; Austin, S.B.; Long, M.W. Estimation of Eating Disorders Prevalence by Age and
Associations With Mortality in a Simulated Nationally Representative US Cohort. JAMA Netw. Open 2019, 2, €1912925. [CrossRef]
Bullivant, B.; Rhydderch, S.; Griffiths, S.; Mitchison, D.; Mond, ].M. Eating disorders “mental health literacy”: A scoping review. J.
Ment. Health 2020, 29, 336-349. [CrossRef]

Jirgensen, LN.; Koch, P; Otto, R.; Nock, A.M.; Petersen-Ewert, C. Subjective Health Status, Health-Related Behavior, and Health
Literacy of Health Professional Students: Results from a Cross-Sectional Study. Healthcare 2024, 12, 277. [CrossRef]

Konig, L.; Schroder, R.; Hamer, T.; Suhr, R. Eating disorders and health literacy in Germany: Results from two representative
samples of adolescents and adults. Front. Psychol. 2024, 15, 1464651. [CrossRef] [PubMed]

Nagata, ].M,; Stuart, E.; Hur, J.O.; Panchal, S.; Low, P.; Chaphekar, A.V.; Ganson, K.T.; Lavender, ].M. Eating Disorders in Sexual
and Gender Minority Adolescents. Curr. Psychiatry Rep. 2024, 26, 340-350. [CrossRef]

Keski-Rahkonen, A. Eating disorders in transgender and gender diverse people: Characteristics, assessment, and management.
Curr. Opin. Psychiatry 2023, 36, 412-418. [CrossRef]


https://www.eshonline.org/guidelines/2023-guidelines/
https://www.acc.org/latest-in-cardiology/articles/2024/02/05/11/43/2023-esh-hypertension-guideline-update
https://www.acc.org/latest-in-cardiology/articles/2024/02/05/11/43/2023-esh-hypertension-guideline-update
https://sites.pitt.edu/~super1/Metabolic/IDF1.pdf
https://sites.pitt.edu/~super1/Metabolic/IDF1.pdf
https://doi.org/10.1001/jama.285.19.2486
https://doi.org/10.4158/EP.9.S2.5
https://doi.org/10.1161/CIR.0000000000001172
https://doi.org/10.1186/s12933-023-02046-5
https://doi.org/10.1146/annurev.publhealth.23.100901.140546
https://doi.org/10.1093/biomet/26.4.404
https://doi.org/10.1037/0003-066X.60.2.170
https://doi.org/10.1378/chest.11-2193
https://doi.org/10.3390/nu15092087
https://doi.org/10.1016/j.apnr.2019.05.021
https://doi.org/10.1002/eat.22069
https://www.ncbi.nlm.nih.gov/pubmed/23044632
https://doi.org/10.1111/ijcp.12970
https://www.ncbi.nlm.nih.gov/pubmed/28741812
https://doi.org/10.1080/07448481.2016.1150283
https://doi.org/10.1097/YCO.0000000000000818
https://www.ncbi.nlm.nih.gov/pubmed/36125216
https://doi.org/10.1001/jamanetworkopen.2019.12925
https://doi.org/10.1080/09638237.2020.1713996
https://doi.org/10.3390/healthcare12020277
https://doi.org/10.3389/fpsyg.2024.1464651
https://www.ncbi.nlm.nih.gov/pubmed/39351107
https://doi.org/10.1007/s11920-024-01508-1
https://doi.org/10.1097/YCO.0000000000000902

Nutrients 2025, 17, 2300 21 of 23

123.
124.
125.
126.
127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

Milano, W.; Ambrosio, P.; Carizzone, E.; De Biasio, V.; Foggia, G.; Capasso, A. Gender Dysphoria, Eating Disorders and Body
Image: An Overview. Endocr. Metab. Immune Disord. Drug Targets 2020, 20, 518-524. [CrossRef] [PubMed]

Salman, E.J.; Kabir, R. Night Eating Syndrome. In StatPearls [Internet]; StatPearls Publishing: Treasure Island, FL, USA, 2022.
Townsend, A.B. Night eating syndrome. Holist. Nurs. Pract. 2007, 21, 217-221. [CrossRef]

Kaur, J; Dang, A.B.; Gan, J.; An, Z.; Krug, I. Night Eating Syndrome in Patients With Obesity and Binge Eating Disorder: A
Systematic Review. Front. Psychol. 2022, 12, 766827. [CrossRef] [PubMed]

Qian, J.; Vujovic, N.; Nguyen, H.; Rahman, N.; Heng, S.W.; Amira, S.; Scheer, F.A.J.L.; Chellappa, S.L. Daytime eating prevents
mood vulnerability in night work. Proc. Natl. Acad. Sci. USA 2022, 119, e2206348119. [CrossRef]

Chellappa, S.L.; Gao, L.; Qian, J.; Vujovic, N.; Li, P,; Hu, K.; Scheer, F.A J.L. Daytime eating during simulated night work mitigates
changes in cardiovascular risk factors: Secondary analyses of a randomized controlled trial. Nat. Commun. 2025, 16, 3186.
[CrossRef]

Faris, M.E.; Vitiello, M.V.; Abdelrahim, D.N.; Cheikh Ismail, L.; Jahrami, H.A.; Khaleel, S.; Khan, M.S.; Shakir, A.Z.; Yusuf, AM.;
Masaad, A.A.; et al. Eating habits are associated with subjective sleep quality outcomes among university students: Findings of a
cross-sectional study. Sleep Breath. 2022, 26, 1365-1376. [CrossRef]

Sasawaki, Y.; Inokawa, H.; Obata, Y.; Nagao, S.; Yagita, K. Association of social jetlag and eating patterns with sleep quality and
daytime sleepiness in Japanese high school students. J. Sleep Res. 2023, 32, e13661. [CrossRef]

Marta, O.ED.; Kuo, S.Y.; Bloomfield, J.; Lee, H.C.; Ruhyanudin, F.; Poynor, M.Y.; Brahmadhi, A.; Pratiwi, I.D.; Aini, N.; Mashfufa,
E.W,; et al. Gender differences in the relationships between sleep disturbances and academic performance among nursing
students: A cross-sectional study. Nurse Educ. Today 2020, 85, 104270. [CrossRef] [PubMed]

Gianfredi, V.; Nucci, D.; Tonzani, A.; Amodeo, R.; Benvenuti, A.L.; Villarini, M.; Moretti, M. Sleep disorder, Mediterranean Diet
and learning performance among nursing students: inSOMNIA, a cross-sectional study. Ann. Ig. 2018, 30, 470-481. [CrossRef]
Suna, G.; Ayaz, A. Is poor sleep quality related to disordered eating behavior and mental health among university students? Sleep
Biol. Rhythms 2022, 20, 345-352. [CrossRef]

Hasan, H.; Shihab, K.A.; Mohammad, Z.; Jahan, H.; Coussa, A.; Faris, M.E. Associations of smartphone addiction, chronotype,
sleep quality, and risk of eating disorders among university students: A cross-sectional study from Sharjah/United Arab Emirates.
Heliyon 2023, 9, €12882. [CrossRef]

Barnes, R.D.; Palmer, B.; Hanson, S.K.; Lawson, J.L. Sleep is the best medicine: Assessing sleep, disordered eating, and weight-
related functioning. Eat. Weight Disord. 2023, 28, 98. [CrossRef]

Katagiri, R.; Asakura, K.; Kobayashi, S.; Suga, H.; Sasaki, S. Low intake of vegetables, high intake of confectionary, and unhealthy
eating habits are associated with poor sleep quality among middle-aged female Japanese workers. J. Occup. Health 2014, 56,
359-368. [CrossRef] [PubMed]

Hemio, K.; Lindstrom, J.; Peltonen, M.; Harma, M.; Viitasalo, K.; Puttonen, S. High need for recovery from work and sleep
problems are associated with workers” unhealthy dietary habits. Public Health Nutr. 2021, 24, 2185-2194. [CrossRef] [PubMed]
King, K.A.; Vidourek, R.; Schwiebert, M. Disordered eating and job stress among nurses. |. Nurs. Manag. 2009, 17, 861-869.
[CrossRef]

Juvanhol, L.L; Silva-Costa, A.; Rotenberg, L.; Moreno, A.B.; Melo, E.C.P; Santos, L.S.; Nunes, M.A.A.; Toivanen, S.; Chor, D.;
Griep, R.H. Is work-family conflict a pathway between job strain components and binge eating? A cross-sectional analysis from
the ELSA-Brasil study. J. Eat. Disord. 2022, 10, 16. [CrossRef]

Peleg, O.; Idan, M.; Katz, R. Exploring the relationship between binge eating and differentiation of self: The mediating role of
emotional distress and work stress. Front. Nutr. 2024, 11, 1368995. [CrossRef]

Hussenoeder, ES.; Conrad, I.; Lobner, M.; Engel, C.; Reyes, N.; Yahiaoui-Doktor, M.; Glaesmer, H.; Hinz, A.; Witte, V.; Schroeter,
M.L,; et al. The different areas of chronic stress and food addiction: Results from the LIFE-Adult-Study. Stress Health 2024, 40,
€3348. [CrossRef] [PubMed]

Woropay-Hordziejewicz, N.A.; Buzniak, A.; Lawendowski, R.; Atroszko, P.A. Compulsive Study Behaviors Are Associated with
Eating Disorders and Have Independent Negative Effects on Well-Being: A Structural Equation Model Study among Young
Musicians. Sustainability 2022, 14, 8617. [CrossRef]

Restrepo, J.; Lemos, M. Addressing psychosocial work-related stress interventions: A systematic review. Work 2021, 70, 53-62.
[CrossRef]

Nicolas, C.; Chawky, N.; Jourdan-Ionescu, C.; Drouin, M.S.; Page, C.; Houlfort, N.; Beauchamp, G.; Séguin, M. Stresseurs
professionnels et troubles mentaux courants: Quels liens de causalité ? Professional stressors and common mental health
disorders: Causal links? Encephale 2018, 44, 200-207. [CrossRef] [PubMed]

de Medeiros, M.A.; Zangirolani, L.T.; Cordeiro, R.C.; da Costa, P.R.; Diez-Garcia, R.W. Nutritional variables and work-related
accidents: A case-control study. Work 2014, 49, 619-626. [CrossRef]

Braden, A.; Musher-Eizenman, D.; Watford, T.; Emley, E. Eating when depressed, anxious, bored, or happy: Are emotional eating
types associated with unique psychological and physical health correlates? Appetite 2018, 125, 410-417. [CrossRef]


https://doi.org/10.2174/1871530319666191015193120
https://www.ncbi.nlm.nih.gov/pubmed/31644411
https://doi.org/10.1097/01.HNP.0000287984.09720.59
https://doi.org/10.3389/fpsyg.2021.766827
https://www.ncbi.nlm.nih.gov/pubmed/35069340
https://doi.org/10.1073/pnas.2206348119
https://doi.org/10.1038/s41467-025-57846-y
https://doi.org/10.1007/s11325-021-02506-w
https://doi.org/10.1111/jsr.13661
https://doi.org/10.1016/j.nedt.2019.104270
https://www.ncbi.nlm.nih.gov/pubmed/31786485
https://doi.org/10.7416/ai.2018.2247
https://doi.org/10.1007/s41105-022-00374-9
https://doi.org/10.1016/j.heliyon.2023.e12882
https://doi.org/10.1007/s40519-023-01610-y
https://doi.org/10.1539/joh.14-0051-OA
https://www.ncbi.nlm.nih.gov/pubmed/25168926
https://doi.org/10.1017/S1368980020000063
https://www.ncbi.nlm.nih.gov/pubmed/32404233
https://doi.org/10.1111/j.1365-2834.2009.00969.x
https://doi.org/10.1186/s40337-022-00540-x
https://doi.org/10.3389/fnut.2024.1368995
https://doi.org/10.1002/smi.3348
https://www.ncbi.nlm.nih.gov/pubmed/37994391
https://doi.org/10.3390/su14148617
https://doi.org/10.3233/WOR-213577
https://doi.org/10.1016/j.encep.2017.01.004
https://www.ncbi.nlm.nih.gov/pubmed/28342535
https://doi.org/10.3233/WOR-131704
https://doi.org/10.1016/j.appet.2018.02.022

Nutrients 2025, 17, 2300 22 of 23

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

Reichenberger, ].; Schnepper, R.; Arend, A.K; Richard, A.; Voderholzer, U.; Naab, S.; Blechert, ]. Emotional eating across different
eating disorders and the role of body mass, restriction, and binge eating. Int. . Eat. Disord. 2021, 54, 773-784. [CrossRef]
French, M.N.; Chen, E.Y. Emotion and Psychophysiological Responses During Emotion-Eliciting Film Clips in an Eating Disorders
Sample. Front. Psychol. 2021, 12, 630426. [CrossRef] [PubMed]

Romero-Mesa, ].; Peldez-Fernandez, M.A.; Extremera, N. Emotional intelligence and eating disorders: A systematic review. Eat.
Weight Disord. 2021, 26, 1287-1301. [CrossRef]

Sloan, E.; Hall, K.; Moulding, R.; Bryce, S.; Mildred, H.; Staiger, P.X. Emotion regulation as a transdiagnostic treatment construct
across anxiety, depression, substance, eating and borderline personality disorders: A systematic review. Clin. Psychol. Rev. 2017,
57,141-163. [CrossRef]

Burnatowska, E.; Wikarek, A.; Oboza, P.; Ogarek, N.; Glinianowicz, M.; Kocelak, P.; Olszanecka-Glinianowicz, M. Emotional
Eating and Binge Eating Disorders and Night Eating Syndrome in Polycystic Ovary Syndrome-A Vicious Circle of Disease: A
Systematic Review. Nutrients 2023, 15, 295. [CrossRef]

Sonneville, K.R.; Thurston, I.B.; Gordon, A.R.; Richmond, T.K.; Weeks, H.M.; Lipson, S.K. Weight Stigma Associated With Mental
Health Concerns Among College Students. Am. J. Prev. Med. 2024, 66, 260-268. [CrossRef]

Flint, SSW.; Vazquez-Veldzquez, V.; Le Brocq, S.; Brown, A. The real-life experiences of people living with overweight and obesity:
A psychosocial perspective. Diabetes Obes. Metab. 2025, 27 (Suppl. S2), 35-47. [CrossRef] [PubMed]

Guy, J.; Bould, H.; Lewis, G.; Solmi, F. Stigmatising views towards individuals with eating disorders: Trends and associations
from 1998 to 2008 using a repeated cross-sectional design. Br. . Psychiatry 2021, 220, 272-278. [CrossRef] [PubMed]

Satoh, M. Clustering of health behaviors among Japanese adults and their association with socio-demographics and happiness.
PLoS ONE 2022, 17, €0266009. [CrossRef]

Walter, K.H.; Levine, J.A.; Madra, N.J.; Beltran, J.L.; Glassman, L.H.; Thomsen, C.J. Gender differences in disorders comorbid with
posttraumatic stress disorder among U.S. Sailors and Marines. J. Trauma Stress 2022, 35, 988-998. [CrossRef] [PubMed]

O’Leary, TJ.; Coombs, C.V.; Perrett, C.; Gifford, R.M.; Wardle, S.L.; Greeves, ].P. Eating Disorder Risk and Common Mental
Disorders in British Servicewomen: A Cross-Sectional Observational Study. Med. Sci. Sports Exerc. 2024, 56, 340-349. [CrossRef]
Parastouei, K.; Rostami, H.; Chambari, M. The association between a priori dietary patterns and psychological disorders in
military personnel. BMC Psychiatry 2023, 23, 203. [CrossRef]

Parker, EK.; Ashley, M.A.; Moretti, C.; Harris, D.M.; Stefoska-Needham, A. Exploring perceived training and professional
development needs of Australian dietetic students and practising dietitians in the area of eating disorders: A focus group study.
J. Eat. Disord. 2022, 10, 40. [CrossRef]

Magnavita, N. Obstacles and Future Prospects: Considerations on Health Promotion Activities for Older Workers in Europe. Int.
J. Environ. Res. Public Health 2018, 15, 1096. [CrossRef]

Ng, M,; Fleming, T.; Robinson, M.; Thomson, B.; Graetz, N.; Margono, C.; Mullany, E.C.; Biryukov, S.; Abbafati, C.; Abera, S.F;
et al. Global, regional, and national prevalence of overweight and obesity in children and adults during 1980-2013: A systematic
analysis for the Global Burden of Disease Study 2013. Lancet 2014, 384, 766-781, Erratum in Lancet 2014, 384, 746. [CrossRef]
[PubMed]

Hauck, C.; Cook, B.; Ellrott, T. Food addiction, eating addiction and eating disorders. Proc. Nutr. Soc. 2020, 79, 103-112. [CrossRef]
[PubMed]

Heriseanu, A.L; Hay, P; Corbit, L.; Touyz, S. Grazing in adults with obesity and eating disorders: A systematic review of
associated clinical features and meta-analysis of prevalence. Clin. Psychol. Rev. 2017, 58, 16-32. [CrossRef]

Gardizy, A.; Lindenfeldar, G.; Paul, A.; Chao, A.M. Binge-Spectrum Eating Disorders, Mood, and Food Insecurity in Young
Adults With Obesity. J. Am. Psychiatr. Nurses Assoc. 2024, 30, 603-612. [CrossRef] [PubMed]

Galler, A.; Thonnes, A.; Joas, |.; Joisten, C.; Korner, A.; Reinehr, T.; Robl, M.; Schauerte, G.; Siegfried, W.; Weghuber, D.; et al.
Clinical characteristics and outcomes of children, adolescents and young adults with overweight or obesity and mental health
disorders. Int. J. Obes. 2024, 48, 423-432. [CrossRef]

Nagata, ].M.; Chaphekar, A.V,; Vargas, R.; Nguyen, A.; Downey, A.E.; Patel, K.P.; Ganson, K.T.; Stuart, E.; Vendlinski, S.; Buckelew,
S.M.; et al. Sex differences in cholesterol and triglyceride levels among hospitalized adolescents and young adults with eating
disorders. Int. |. Eat. Disord. 2024, 57, 184-194. [CrossRef]

Matzkin, V.B.; Geissler, C.; Coniglio, R.; Selles, J.; Bello, M. Cholesterol concentrations in patients with Anorexia Nervosa and in
healthy controls. Int. J. Psychiatr. Nurs. Res. 2006, 11, 1283-1293.

Gill, S.K; Kaplan, A.S. A retrospective chart review study of symptom onset, diagnosis, comorbidities, and treatment in patients
with binge eating disorder in Canadian clinical practice. Eat. Weight Disord. 2021, 26, 1233-1242. [CrossRef]

Vintré-Alcaraz, C.; Baenas, 1.; Lozano-Madrid, M.; Granero, R.; Ruiz-Canela, M.; Babio, N.; Corella, D.; Fit6, M.; Martinez, J.A.;
Alonso-Gémez, AM.; et al. Psychological and metabolic risk factors in older adults with a previous history of eating disorder: A
cross-sectional study from the Predimed-Plus study. Eur. Eat. Disord. Rev. 2021, 29, 575-587. [CrossRef]


https://doi.org/10.1002/eat.23477
https://doi.org/10.3389/fpsyg.2021.630426
https://www.ncbi.nlm.nih.gov/pubmed/34366957
https://doi.org/10.1007/s40519-020-00968-7
https://doi.org/10.1016/j.cpr.2017.09.002
https://doi.org/10.3390/nu15020295
https://doi.org/10.1016/j.amepre.2023.09.021
https://doi.org/10.1111/dom.16255
https://www.ncbi.nlm.nih.gov/pubmed/39931901
https://doi.org/10.1192/bjp.2021.175
https://www.ncbi.nlm.nih.gov/pubmed/35049485
https://doi.org/10.1371/journal.pone.0266009
https://doi.org/10.1002/jts.22807
https://www.ncbi.nlm.nih.gov/pubmed/35218250
https://doi.org/10.1249/MSS.0000000000003309
https://doi.org/10.1186/s12888-023-04650-x
https://doi.org/10.1186/s40337-022-00567-0
https://doi.org/10.3390/ijerph15061096
https://doi.org/10.1016/S0140-6736(14)60460-8
https://www.ncbi.nlm.nih.gov/pubmed/24880830
https://doi.org/10.1017/S0029665119001162
https://www.ncbi.nlm.nih.gov/pubmed/31744566
https://doi.org/10.1016/j.cpr.2017.09.004
https://doi.org/10.1177/10783903221147930
https://www.ncbi.nlm.nih.gov/pubmed/36600469
https://doi.org/10.1038/s41366-023-01449-4
https://doi.org/10.1002/eat.24072
https://doi.org/10.1007/s40519-020-01026-y
https://doi.org/10.1002/erv.2833

Nutrients 2025, 17, 2300 23 of 23

170.

171.

172.

173.

174.

175.

176.

177.

Shah, V.N.; Wu, M.; Polsky, S.; Snell-Bergeon, ].K.; Sherr, J.L.; Cengiz, E.; DiMeglio, L.A.; Pop-Busui, R.; Mizokami-Stout, K,;
Foster, N.C.; et al. Gender differences in diabetes self-care in adults with type 1 diabetes: Findings from the T1D Exchange clinic
registry. J. Diabetes Complicat. 2018, 32, 961-965. [CrossRef]

Priesterroth, L.; Grammes, J.; Clauter, M.; Kubiak, T. Diabetes technologies in people with type 1 diabetes mellitus and disordered
eating: A systematic review on continuous subcutaneous insulin infusion, continuous glucose monitoring and automated insulin
delivery. Diabet. Med. 2021, 38, €14581. [CrossRef] [PubMed]

Udo, T.; Grilo, C.M. Psychiatric and medical correlates of DSM-5 eating disorders in a nationally representative sample of adults
in the United States. Int. |. Eat. Disord. 2019, 52, 42-50. [CrossRef]

Stein, D.J.; Aguilar-Gaxiola, S.; Alonso, J.; Bruffaerts, R.; de Jonge, P;; Liu, Z.; Caldas-De-Almeida, ].M.; O'nEill, S.; Viana, M.C,;
Al-Hamzawi, A.O.; et al. Associations between mental disorders and subsequent onset of hypertension. Gen. Hosp. Psychiatry
2014, 36, 142-149. [CrossRef] [PubMed]

Zhou, J.C.; Rifas-Shiman, S.L.; Haines, J.; Jones, K.; Oken, E. Adolescent overeating and binge eating behavior in relation to
subsequent cardiometabolic risk outcomes: A prospective cohort study. J. Eat. Disord. 2022, 10, 140. [CrossRef] [PubMed]
Solmi, E; Moreno, A.B.; Lewis, G.; Angélica Nunes, M.; de Jesus Mendes da Fonseca, M.; Harter Griep, R. Longitudinal association
between binge eating and metabolic syndrome in adults: Findings from the ELSA-Brasil cohort. Acta Psychiatr. Scand. 2021, 144,
464-474. [CrossRef]

Hudson, ].I; Lalonde, ].K.; Coit, C.E.; Tsuang, M.T.; McElroy, S.L.; Crow, S.J.; Bulik, C.M.; Hudson, M.S.; Yanovski, J.A.; Rosenthal,
N.R.; et al. Longitudinal study of the diagnosis of components of the metabolic syndrome in individuals with binge-eating
disorder. Am. J. Clin. Nutr. 2010, 91, 1568-1573. [CrossRef]

Alagha, M.; Al-Alam, F.; Saroufine, K.; Elias, L.; Klaimi, M.; Nabbout, G.; Harb, F,; Azar, S.; Nahas, N.; Ghadieh, H.E. Binge Eating
Disorder and Metabolic Syndrome: Shared Mechanisms and Clinical Implications. Healthcare 2025, 13, 482. [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.jdiacomp.2018.08.009
https://doi.org/10.1111/dme.14581
https://www.ncbi.nlm.nih.gov/pubmed/33826771
https://doi.org/10.1002/eat.23004
https://doi.org/10.1016/j.genhosppsych.2013.11.002
https://www.ncbi.nlm.nih.gov/pubmed/24342112
https://doi.org/10.1186/s40337-022-00660-4
https://www.ncbi.nlm.nih.gov/pubmed/36100924
https://doi.org/10.1111/acps.13356
https://doi.org/10.3945/ajcn.2010.29203
https://doi.org/10.3390/healthcare13050482

	Introduction 
	Materials and Methods 
	Population 
	Questionnaire 
	Statistics 

	Results 
	Discussion 
	Conclusions 
	References

