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Abstract

Purpose There is little investigation into the causes of food addiction. The aim of this study was to determine the impact of
early life influences on the development of food addiction in college-attending young adults aged 18-29.

Methods This study utilized a sequential explanatory mixed-methods research design. College-attending young adults
were invited to complete an online survey measuring Adverse Childhood Experiences (ACEs), food addiction, depression,
anxiety, stress, and demographic information. Correlations between food addiction and the other variables were analyzed
and significant variables were placed into a nominal logistic regression model to predict the development of food addiction.
Participants who met the criteria for food addiction were invited to participate in interviews to examine their childhood eating
environment and when their symptoms emerged. Interviews were transcribed and thematically analyzed. Quantitative analysis
was conducted using JMP Pro Version 16.0 and qualitative analysis was conducted using NVIVO Software Version 12.0.
Results Survey respondents (n=1645) had an overall 21.9% prevalence of food addiction. Significant correlations were
observed between food addiction and ACEs, depression, anxiety, stress, and sex (p <.01 for all). Depression was the only
significant predictor of the development of food addiction (OR =3.33 95% CI 2.19, 5.05). The most common eating environ-
ment described by interview participants (n=36) was an emphasis on diet culture, ideal body image, and restrictive environ-
ments. Symptoms frequently emerged after transitioning into college and having the ability to make their own food choices.
Conclusion These results show the impact of early life eating environments and young adulthood mental health on the devel-
opment of food addiction. These findings contribute to the understanding of underlying causes of food addiction.

Level of evidence: Level V, Opinions of authorities, based on descriptive studies, narrative reviews, clinical experience, or
reports of expert committees.

Keywords Food addiction - College student - Young adult - Mixed-methods - ACEs

Introduction

Within the United States, approximately 42.4% of individu-
als are overweight or obese [1]. Despite decades of research
on treating obesity, little progress has been made on reduc-
ing its prevalence [2]. Obesity is a health problem of concern
as it increases an individual’s risk of developing type 2 dia-
betes, coronary heart disease, end-stage renal disease, and
facing psychosocial complications such as weight-related
stigma [1, 3]. The focal cause of obesity has been an excess
intake of calories through overeating, but more recently the
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focus has been on biological and environmental factors, or
psychosocial factors [2]. Today’s food environment is char-
acterized by the widespread prevalence of highly-palatable
foods [4], such as foods with added sugars or highly pro-
cessed or refined foods, and an increase in the consump-
tion of foods for pleasure rather than sustenance [5]. These
societal trends co-occurring with the rise in obesity has led
to the examination of the potential addictive properties of
food, or the study of food addiction.

Food addiction can be defined as “a chronic and relaps-
ing condition caused by the interaction of many complex
variables that increase cravings for certain specific foods
in order to achieve a state of high please, energy, or excite-
ment, or to relieve negative emotional or physical states” [6].
Food addiction has shown multiple neurological similarities
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to drug addiction. Individuals with food addiction display
high activation of reward systems when anticipating intake
of highly palatable foods. Illicit drugs and food have been
shown to cause the same feelings of gratification through
activation of the dopamine neurons in the ventral tegmental
area followed by release of dopamine in the nucleus accum-
bens [7]. Emotionally, there are similarities between popula-
tions with substance use disorder (SUD) and food addiction,
including a lack of emotional clarity, poor impulse control,
higher emotional dysregulation, and higher non-acceptance
of emotional responses [8].

Within examination of psychosocial causes of obesity,
there is a strong body of evidence on adverse childhood
experiences (ACEs), which can take the form of emotional,
physical, or sexual abuse, neglect, or household dysfunc-
tion. [9-13] Additionally, other methods of measuring child-
hood abuse and trauma have been associated with adulthood
obesity [14—-16]. From this research, it has been shown that
individuals with ACEs can develop mal-adaptive coping
strategies to stress and other negative emotions, includ-
ing overeating [12, 17]. ACEs can disrupt an individual’s
chronic stress response by altering the function of the hypo-
thalamic—pituitary—adrenal (HPA) axis, leaving these indi-
viduals more vulnerable to high stress and subsequently
higher risk for negative coping mechanisms [9]. ACEs have
also been shown to lead to adulthood SUD [18, 19]. There
are similarities between the populations with SUD and obe-
sity, including reduced sensitivity to reward [20, 21], which
can lead to addictive behavior [13]. The growth in food
addiction research rapidly increased in 2009 after Gearhardt
et al. developed the Yale Food Addiction Scale (YFAS) to
diagnose food addiction [22]. It has been investigated as
a possible mediator between childhood trauma and adult-
hood obesity [23]. However, there is still little known about
the causes of food addiction. Overall, research on childhood
trauma and food addiction has found interesting outcomes in
the clinical population, such as bariatric surgery candidates
[10, 24] and individuals with eating disorders [25], and in
the population of females over age 35 [3, 20]. While this
is important, more non-clinical investigations are needed
in at-risk populations. Additionally, there is evidence of
ACEs leading to the development of eating disorders [26,
27]. Although food addiction is similar to other eating dis-
orders, it is still not entirely the same construct, [7] and
therefore needs separate investigation. Additionally, there
are other influences on eating behavior and obesity, such
as parental feeding style [28] and general parenting style
[29]. For example, in order to help their children have a
healthy relationship with food, parents are supposed to trust
children to determine how much food they should eat and
decide to eat from what parents provide [28]. Conversely,
too much parental control over child food intake can lead to
unhealthy eating patterns and higher weight [30]. Therefore,
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investigating other early life influences on eating behavior
is integral to understanding how food addiction can occur.

College-attending young adults are at a formative period
of their lives during which lifelong lifestyle behaviors are
established [31-33]. This period can be characterized by
high stress, weight gain, and the development of behavioral
disorders. Young adults are heavily influenced by the food
environment [5] and consistently show unhealthy eating
habits [34]. There is a risk of developing food addiction
as a response to stress or to cope with negative emotions.
Although there have been several investigations into food
addiction among college students [5, 34-36], there is little
investigation into possible contributing factors. The aim of
this study is to determine the impact of ACEs and other early
life experiences on the development of food addiction in
college-attending young adults. Because it was anticipated
that the quantitative data would not entirely capture early
life influences on food addiction, qualitative data was also
collected to investigate other potential influences.

Methods
Study design

This mixed-methods study used a sequential explanatory
analysis approach in which quantitative data is collected
first, analyzed, and then used to collect qualitative data to
contribute to explanation of findings from the quantitative
study [37]. This design was chosen in order to be able to
further explain potential influences on food addiction that
were not explained by quantitative data. To achieve this, a
cross-sectional study was first conducted to examine a sam-
ple of young adults aged 18-29 attending a large, Appa-
lachian university in fall 2021. Participants were currently
enrolled college students. Following quantitative analysis,
participants with food addiction were invited to complete
in the qualitative portion of semi-structured open-ended
interviews to elucidate other causes or contributing factors
to their development of food addiction. All subjects gave
their written informed consent for inclusion before they par-
ticipated in the study. The study was conducted in accord-
ance with the Declaration of Helsinki, and the protocol was
approved by the Institutional Review Board at West Virginia
University (#2106344268).

Participants and procedures

A convenience sample of undergraduate and graduate stu-
dents attending a large, land-grant university in central
Appalachia was recruited during the fall 2021 semester. A
list of emails of all active and registered students during the
fall 2021 semester was obtained and students were emailed
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an invitation to participate that included a Qualtrics link, an
online survey platform (Qualtrics, Provo, IT, USA). Exclu-
sion criteria included not being within the young adult age
group (ages 18 to 29). Participants were instructed to read
the informed consent and if they agreed to participate, they
proceeded to complete the survey. Students who denied par-
ticipation were thanked for their time and exited from the
survey. After completing the survey, students were informed
that the primary outcome of the study was food addiction
and were asked if they would be willing to be contacted
again to participate in an interview if they are diagnosed
with food addiction based on their responses. If they agreed,
participants provided their email for future contact. Students
were incentivized to complete the survey by a chance to win
one of three $100 American Express gift cards by entering
their contact information following survey completion.

Ethical considerations

Due to the sensitive nature of the survey and interview ques-
tions, participants were provided with a counseling services
referral list multiple times throughout the investigation.
Additionally, participants could choose to end the interview
at any time if they were uncomfortable.

Quantitative approach
Survey design

This 97-item survey was developed by the Lifestyle Inter-
vention Research Lab at West Virginia University using
validated tools to investigate a breadth of psychosocial and
behavioral characteristics of college-attending young adults.
The variables utilized for this study were food addiction
using the Yale Food Addiction Scale 2.0 (YFAS 2.0) [38],
childhood trauma using the Adverse Childhood Experiences
(ACE) Questionnaire [39], depression using the Patient-
Health Questionnaire-9 Item (PHQ-9) [40], anxiety using
the Generalized Anxiety Disorder-7 Item (GAD-7) [41], and
stress using Cohen’s Perceived Stress Scale-10 Item (PSS-
10) [42]. Demographic information was also collected. The
estimated time to complete the survey was 35 min.

Dependent variable

Food addiction The YFAS 2.0 is a 35-item validated tool
used to diagnose food addiction. It was designed to reflect
the diagnostic criteria for substance use disorder in the
DSM-5. The YFAS 2.0 measures symptoms of food addic-
tion, such as “I spent a lot of time eating certain foods
throughout the day” or “I avoided work, school, or social
activities because I was afraid I would overeat there”. Using
the diagnostic scoring method, symptom totals are counted.

Importantly, the presence of clinically significant impair-
ment or distress is necessary to be diagnosed with food
addiction. Using this method, individuals are designated
as having no food addiction (1 or fewer symptoms and/or
no clinical significance), mild food addiction (2 or 3 symp-
toms and clinical significance), moderate food addiction
(4 or 5 symptoms and clinical significance), or severe food
addiction (6 or more symptoms and clinical significance).
For analysis, both the symptom count and diagnostic meth-
ods were used for descriptive data, and only the diagnostic
method was used for correlation analysis and nominal logis-
tic regression. (Cronbach’s a=0.94).

Independent variables

Childhood trauma The ACE questionnaire is a 10-item
tool that measures an individual’s experience of childhood
trauma, such as emotional neglect, physical or sexual abuse,
or household dysfunction, during their first 18 years of life.
Participants can answer either “yes” or “no” if they experi-
enced each of the 10 events. Affirmative responses are scored
as 1 and summed to indicate total ACE scores. Responses
can be analyzed in a continuous manner or by using a cut-
off of 4 or more ACEs indicating a high number of ACEs.
Both methods were computed for descriptive statistics and
for correlation and nominal logistic regression analyses,
continuous scores were used. (Cronbach’s a=0.77).

Depression The PHQ-9 is a 9-item tool used to measure an
individual’s depression symptoms over the prior 2 weeks.
Symptoms include “feeling tired or having little energy”,
“little interest or pleasure in doing things”, and “trouble
concentrating on things, such as reading the newspaper or
watching television” with response options of “Not at all”,
“Several days”, “More than half the days”, and “Nearly
every day”. Scores can be summed and scored from 0 to 27
with higher scores indicating higher symptoms of depres-
sion. (Cronbach’s a=0.90).

Anxiety The GAD-7 is a 7-item tool that asks respondents
questions on their experience of anxiety symptoms over
the prior 2 weeks. Symptoms include items such as “feel-
ing nervous, anxious, or on edge”, “trouble relaxing”, and
“becoming easily annoyed or irritable”. Response options
include “Not at all”, “Several days”, “More than half the
days”, and “Nearly every day”. Scores can be summed for
a total of 0 to 21 with higher scores indicating more symp-
toms of anxiety. (Cronbach’s @ =0.92).

Stress The PSS-10 is a scale that contains 10 items on
perceived stress over the past month. Items include ques-
tions such as “How often have you been upset because of
something that happened unexpectedly?” and “How often

@ Springer



14 Page 4 of 13

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2023) 28:14

have you felt that you could not cope with all the things that
you had to do?”” with response options of “Never”, “Almost
never”’, “Sometimes”, “Fairly often”, and “Very often”.
Scores are summed for a total of 0 to 40 with higher scores
indicating higher stress. (Cronbach’s a=0.86).

Demographic variables included assigned sex at birth,
gender, age, race/ethnicity, year in school, and height and
weight.

Statistical analysis

Descriptive statistics were computed for all demographic
variables as well as for food addiction, ACEs, depres-
sion, anxiety, and stress. BMI (body mass index, kg/m2)
was calculated from participants’ self-reported height and
weight and categorized using the World Health Organiza-
tion (WHO) BMI classification guide [43]. For descrip-
tive statistics, YFAS was scored both in a continuous and
ordinal fashion. For example, YFAS symptom counts, and
diagnoses were computed according to protocol, and diag-
noses of mild, moderate, and severe food addiction were
computed. Distributions were checked for skewness and
kurtosis and variables were log transformed if necessary.
The only variable that violated rules for skewness and kurto-
sis was BMI (skewness = 1.61, kurtosis = 3.67, transformed
skewness =0.79, kurtosis =0.88), When reporting means,
untransformed means were used to reflect the meaningful
values of the BMI scale.

For bivariate analysis, a diagnosis of no food addiction
was computed as 0, and diagnoses of mild, moderate, and
severe food addiction were grouped together and designated
as 1. Simple logistic fit was used to determine significant
associations between food addiction and continuous soci-
odemographic and psychosocial variables and Chi-square
was used for significant associations between categorical
sociodemographic variables. All significant variables from
this analysis were placed into a full logistic regression model
to predict food addiction. Data were analyzed using JMP
Pro Version 16.0. Significance criterion alpha for all tests
was 0.05.

Qualitative approach
Development of interview questions

Interview questions were developed by the Lifestyle Interven-
tion Research Lab at West Virginia University. The question-
naire followed a semi-structured, open-ended question format.
Questions were generated based on aspects of the survey that
needed further exploration. The entire questionnaire contained
13 questions with 9 probes. The questions analyzed for this
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study were under the topic of “Early Life Influences” and
“Emergence of Symptoms”. Below are the questions used for
this analysis.

1. Please describe to me your eating environment growing
up, family attitudes towards food, family meal practices,
or anything related to that.

2. Around what time in your life did you notice these
symptoms start to appear?

a. Probe: What was going on around that time that
you feel could have contributed to the emergence of
these symptoms?

Participants and conducting of interviews

Participants who had a diagnosis of food addiction from their
survey responses and who indicated they would be willing to be
contacted to participate in another interview were emailed the
invitation to participate and schedule an interview via Zoom,
a virtual meeting platform. Individuals who agreed to partici-
pate signed additional consent before completing the interview.
Interviews were audio recorded for transcription purposes.

Data analysis

Thematic analysis, which is gleaning major themes and sub-
themes from qualitative data [44], was used to analyze data.
Interviews were transcribed verbatim from the audio record-
ings. All interviews were reviewed multiple times before coding
began. To code data, responses to the questions under the topic
of Early Life Influences were reviewed and codes were assigned
to responses that had similar qualities. Codes were based on sub-
jective assessment. After coding all transcripts, the codes were
reviewed, and additional codes were added if deemed necessary.
Similar codes were grouped together to generate themes and
subthemes. Review of themes and subthemes then occurred and
necessary changes were made. A secondary reviewer reviewed
all themes and subthemes, and agreement was reached between
both reviewers to generate a final list of themes and subthemes.
All themes and subthemes were described and example quotes
illustrating the theme were chosen. Qualitative analysis followed
a traditional generic thematic analysis approach.[44].

Results
Quantitative
Respondents [n=1645] had an overall 21.9% prevalence of

food addiction, with 5.7% of that being mild, 4.7% being
moderate, and 11.5% being severe. Respondents were
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primarily female (76.8%), identified as a woman (74.1%),
White (84.4%), had a normal-weight BMI (52.9%), and were
most commonly in graduate/professional school (27.2%). The
mean age of respondents was 22.03 +5.15 years. The mean
number of YFAS symptoms was 2.01 +2.84 and the mean
ACE score was 2.05+2.20. There was an Tables 1 and 2
below summarize demographic and psychosocial information.

Simple logistic fit showed that ACE scores, depression,
anxiety, stress, and sex were significantly associated with
food addiction status (p < 0.0001 for all), but age, grade,
and race were not significant. All significant variables were
placed into a full logistic regression model to predict any
food addiction from all significant variables from Pearson’s
r analysis. Depression was the only significant predictor of
the development of food addiction, with each point increase
on the depression scale increasing the odds of food addiction

Table 1 Distributions of all demographic variables

by 233% (OR=3.33 95% CI 2.19, 5.05). Being female was
trending towards significance. Results are shown in Table 3.

Qualitative results

Of the 360 participants in the survey who had a diagnosis
of food addiction, 241 agreed to be contacted for an inter-
view. Of the 241 emails sent, 40 responded to schedule an
interview time. Four participants did not show up for their
interviews, resulting in 36 interviews being conducted.

Interview participant characteristics

Interview participants were mostly diagnosed as having severe
food addiction (72.2%), with 11.1% having moderate and

Variable Frequency (N) (%)
Sex
Male 361 (23.2)
Female 1196 (76.8)
Gender Identity
Man 352 (22.6)
‘Woman 1153 (74.1)
Nonbinary 45 (2.9)
Other/Self-describe 7(0.5)
Race
White/Caucasian 1313 (84.4)
Black/African American 40 (2.6)
Asian or Pacific Islander 62 (4.0)
Hispanic or Latino 34 (2.1)
Multiracial or Biracial 91 (5.9)
Native American or Alaska Native 2(0.1)
Race/ethnicity not listed here 13 (0.8)
Grade
Freshman 275 (17.7)
Sophomore 256 (16.4)
Junior 285 (18.3)
Senior 317 (20.4)
Graduate/Professional School 424 (27.2)
BMI Categories
Underweight [< 18.5 kg/mz] 82 (5.3)
Normal range [18.5-24.9 kg/m2] 821 (52.9)
Overweight [25.0-29.9 kg/m?] 365 (23.5)
Obese [30.0+kg/m?] 284 (18.3)

Variable

Mean +SD [95% CI]

Age [Years]
BMI (kg/m?)

22.03+5.15(21.8,22.3)
25.4+6.1 (25.09, 25.67)

Demographic data represented in frequencies and percentages for categorical variables and in means and standard deviations for continuous vari-

ables. BMI body mass index (kg/m?)
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Table 2 Distributions of all psychosocial variables

Variable

Frequency (N) (%)

Food addiction

None (<1 symptom or no CS) 1285 (78.1)
Mild (2-3 symptoms and CS) 93 (5.7)
Moderate (4-5 symptoms and CS) 78 (4.7)
Severe (6 + symptoms and CS) 189 (11.5)
ACE Levels
Low (<4) 1175 (75.8)
High (>4) 376 (24.2)
Variable Mean +SD (95% CI)

YFAS symptoms
ACE score
PHQ-9 score
GAD-7 score
PSS-10 score

2.01+2.84 (1.87, 2.15)
2.05+2.20 (1.94, 2.16)
9.46+6.57 (9.14, 9.77)
8.60+6.07 (8.31, 8.89)
20.3+7.07 (19.98, 20.68)

Psychosocial data represented in frequencies and percentages for categorical variables and in means and standard deviations for continuous vari-
ables. SD standard deviation, YFAS Yale Food Addiction Scale, CS Clinical Significance, ACE Adverse Childhood Experiences, PHQ-9 Patient
Health Questionnaire 9-Item, GAD-7 Generalized Anxiety Disorder-7 Item, PSS-10 Perceived Stress Scale-10 Item, CI Confidence Interval

Table 3 Logistic regression model predicting food addiction

Variable Odds ratio 95% Confidence  P-value
interval

ACE Score 1.05 (0.82, 1.35) 0.6770

Depression 3.33 (2.19, 5.05) <0.0001*

Anxiety 0.98 (0.69, 1.38) 0.8974

Stress 1.03 (0.99, 1.07) 0.1758

Sex 1.59 (0.99, 2.55) 0.0572

Selection criteria for the model entry was p<0.05. Variables from
simple analyses were entered into a nominal logistic regression
model. Depression remained a significant predictor of the develop-
ment of food addiction, with being female trending towards signifi-
cance. ACE score, anxiety, and stress were not significant predictors.
* denotes significance

16.7% having mild. The mean ACE score was 2.61 +2.16,
with 30.6% having a high number of ACEs, and the mean
number of YFAS symptoms was 6.75+2.71. Most partici-
pants were female (80.6%), White (88.9%) and in graduate/
professional school (30.6%). The mean age of participants was
22.14+4.63 years, and the mean BMI was 29.7 +8.30 kg/mz,
with most (36.1%) falling into the obese category. Interview
participant characteristics are reported in Table 4.

Themes: early life influences and emergence
of symptoms

The topic of “Early Life Influences” generated 4 themes.

Participants were asked about their eating environment
growing up, including their family meal practices and
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attitudes towards food. Participants were asked around what
time in their life their symptoms started to occur and what
was going on in their life around that time. Responses to
these questions under the topic of “Emergence of Symp-
toms” generated 5 themes and 1 subtheme. All themes are
described with example quotes given in Table 5.

Discussion

The aim of this study was to determine the impact of ACEs
and other childhood influences on the development of food
addiction in college-attending young adults. There was an
overall 21.9% prevalence of food addiction in this sample,
which is higher than some other studies examining food
addiction in this population [5, 35]. Jahrami et al. found a
20.3% prevalence in females and 17.4% prevalence in males
[45], and Sengor and Gezer found a 21.1% prevalence of
high YFAS scores [34], which are more similar to the find-
ings of the present study. There was a 24.2% prevalence of
high ACEs in this study, which is again higher than other
studies on the college-attending young adult population
[46-49]. In previous investigations of psychosocial factors at
the university used in this study, rates of mental health disor-
ders and ACEs have been higher than other college popula-
tions [50-52]. This population resides in Appalachia, an area
plagued by health disparities [53], which could provide an
explanation for this trend.

Quantitative analysis showed that although ACEs were
significantly correlated with food addiction. However, when
controlling for other potential influences, ACEs did not
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Table 4 Distributions of demographic and psychosocial variables of interview participants

Variable

Frequency (N) (%)

Food addiction

Mild (2-3 symptoms and CS) 6 (16.7)
Moderate (4-5 symptoms and CS) 4 (11.1)
Severe (6 + symptoms and CS) 26 (72.2)
Sex
Male 7(19.4)
Female 29 (80.6)
Race
White/Caucasian 32 (88.9)
Asian or Pacific Islander 2(5.6)
Hispanic or Latino 1(2.8)
Native American or Alaska Native 1(2.8)
Grade
Freshman 4 (11.1)
Sophomore 10 (27.8)
Junior 3(8.3)
Senior 8(22.2)
Graduate/Professional School 11 (30.6)
BMI Category
Underweight (< 18.5 kg/m? 2(5.6)
Normal range (18.5-24.9 kg/m?) 9(25.0)
Overweight (25.0-29.9 kg/m?) 12 (33.3)
Obese (30.0+kg/m?) 13 (26.1)
ACE Levels
Low (<4) 69.4
High (>4) 30.6
Variable Mean + SD (95% CI)

YFAS Symptoms
Age (years)

ACE Score

BMI [kg/m?]

6.75+2.71 (5.83,7.67)
22.1+4.63 (20.5, 23.76)
2.61+2.16 (1.88, 3.34)
29.7+8.30[26.90, 32.51]

Demographic and psychosocial data represented in frequencies and percentages for categorical variables and in means and standard deviations
for continuous variables. SD standard deviation, YFAS Yale Food Addiction Scale, CS Clinical Significance, ACE Adverse Childhood Experi-

ences, CI Confidence Interval, BMI Body Mass Index

significantly predict food addiction. The impact of ACEs
on the development of food addiction in clinical popula-
tions has been found to be significant [10, 11, 18, 20]. ACEs
have also been found to be a significant predictor of the
development of eating disorders in the clinical population
[26, 27] and emotional eating in the general population [12].
Comorbidities of depression or other mental health disor-
ders are common in the food addiction population [8] and
eating disorder population [26]. Depression caused a 233%
increased risk of developing food addiction, adding evidence
of mental health’s significant influence on eating behaviors.
Depression, but not ACEs, being a significant predictor of
the development of food addiction in this population was
partially explained by qualitative results.

When participants were asked about their eating environ-
ment growing up, a variety of themes emerged. Many par-
ticipants described a pressure to be healthy, which was char-
acterized by an emphasis on diet culture, being conscious
of weight, and maintaining a certain physique. There were
many descriptions of restrictive eating environments, where
parents or caregivers would limit the types of food allowed
in the home, with some even putting locks on pantries so
that participants could not access them. Some participants
reflected that they believe this contributed to their current
symptoms, where they now overindulged in certain foods
due to being deprived of them in childhood. Participants
who discussed diet culture and restrictive eating environ-
ments commonly brought up their mothers’ eating habits.
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Research has shown that maternal eating habits are a sig-
nificant influence on child eating habits [54], especially on
their daughters [55]. Additionally, Birch and Fisher found
that when parents strictly control children’s food intake, this
can cause the child to have strong preferences for high-fat,
energy-dense foods [30]. A qualitative study on food addic-
tion by Paterson et al. found similar participant descriptions
of restrictive eating environments during childhood [56].
The effects of this environment were further elucidated
in the present study when asked about their emergence of
symptoms, where participants described entering college
was when their symptoms appeared or worsened. This was
credited to the newfound freedom of making their own food
choices, especially by those who had been restricted grow-
ing up. Participants also cited the stress of the transition to
college as being a contributing factor to their symptoms. The
college environment has a widespread availability of hyper-
palatable food [34] and the life-stage of emerging adulthood
in this population has been shown to worsen mental health
symptoms, especially since COVID-19 [51, 57]. This, com-
bined with a restrictive eating environment in childhood, is
one way that food addiction was shown to develop in this
study.

Participants also described positive eating environments
growing up, with an importance of family mealtime, and
associated positive memories tied to food and eating. The
possibility that individuals with food addiction turn to food
due to its association with positive memories needs further
exploration. Other eating environments described by partici-
pants were characterized by unhealthy and processed foods,
and these findings were consistent with the findings from
Paterson et al. [56]. Research has shown that early child-
hood eating habits can extend into adulthood [58]. This
study shows that when combined with other factors, these
unhealthy eating practices can develop into food addiction.
Further, participants described a lack of guidance on healthy
eating from parents or caretakers, which has been shown to
be correlated with obesity [28]. Participants also described
negative associations with family dinner, and the possibility
of food becoming a source of anxiety for these participants
needs further exploration. The worsening of mental health
was another reason for the emergence of symptoms, which
aligns with depression being a significant predictor in the
quantitative results. Depression and anxiety are shown to
be correlated with poorer diet quality [50, 59] as well as
overweight and obesity [60]. These findings contribute to
research on these topics, but also show that depression can
cause the more severe outcome of food addiction, when
combined with other influences.

There were several other themes developed from the
emergence of symptoms. Participants described noticing
their behaviors once they felt pressure from school and

@ Springer

relationships, largely due to body image pressures. Stud-
ies have found that body image pressures and consistent
comments about weight and shape a significant contribut-
ing factor to the development of eating disorders [61, 62].
Participants also discussed their symptoms emerging after
triggering events, including parental divorce, moving homes,
relationships ending, or other familial distress. The ACE
questionnaire captures the experience of childhood trauma,
containing items such as sexual or physical abuse, neglect,
and household substance use disorders. These findings
show that certain events, that are not captured by the ACE
questionnaire, can contribute to the development of food
addiction. Participants cited that food provided them stabil-
ity or something to cope with during these stressful times,
contributing to the understanding of why food addiction can
develop after these life events. It is possible that the evidence
for ACEs leading to substance use disorder is consistently
seen because ACEs contain more severe instances of trauma.
The lack of evidence on ACEs being a significant predic-
tor of food addiction in this study points to the potential
that less severe childhood events can cause food addiction,
because food is readily available and needed to survive. In
other words, it is a more accessible coping mechanism that
may require less adverse life events to become dependent
on. The other influences captured by qualitative analysis also
point to this. However, this needs further exploration.

The impact of the COVID-19 pandemic on eating behav-
iors in a variety of populations is substantial [63]. Investi-
gations on its impact on food addiction rates have consist-
ently shown higher prevalence of food addiction [64, 65]
and that food addiction symptoms and comorbidities were
exacerbated during the pandemic [66]. Although the impact
of COVID-19 was not measured within this study, future
investigations can ask participants about its impact on their
food addiction symptoms or eating behaviors.

Strengths and limits

This study has several limitations. The use of cross-sectional
data from one university cannot be generalized to the entire
college-attending young adult population. Additionally,
data was self-reported, which can result in respondent bias.
Respondents to the survey were primarily female, and so
were interview participants, although food addiction and
eating disorders have been shown to occur in higher rates
in females than males [45, 67]. This study also showed
that being female was trending towards being a significant
predictor of the development of food addiction. However,
more investigation into food addiction in males is needed.
This study also has several strengths. This is one of the few
studies examining food addiction in the college-attending
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young adult population, which as in at-risk population. To
our knowledge, this is the first mixed-methods study on food
addiction in the non-clinical population, and one of the few
that examines food addiction qualitatively in any popula-
tion. Qualitative analysis in this study allowed for further
exploration of contributing factors to the development of
food addiction.

What is already known on this subject?

ACEs are significant contributor to the development of food
addiction in the clinical population. Some qualitative stud-
ies have investigated influences on the development of food
addiction and found childhood exposure to diet culture to
be a significant theme. College students have shown high
rates of food addiction but investigations into causes in this
population are minimal.

What this study adds?

This study demonstrated that there are many factors con-
tributing to the development of food addiction in the non-
clinical population. Although ACEs contribute to the
development of obesity and substance use disorder, other
childhood influences, such as restrictive eating environ-
ments, are potential contributing factors to young adulthood
food addiction. Further, the college environment, charac-
terized by high stress and widespread availability of food,
is when most participants’ symptoms developed. This adds
evidence to the risk of development of food addiction in this
population and highlights those resources and treatments for
food addiction are needed on university campuses. Providing
accessible counseling with therapists and dietitians is one
potential way to treat this issue.

Acknowledgements This work is Scientific Article No. 3448 supported
by the West Virginia Agricultural and Forestry Experiment Station
(#WVA00689 and #WVA00721).

Author contributions All authors contributed to the study concep-
tion and design. Material preparations, data collection, and analysis
were performed by RW, MO, RH-H, and MB. The first draft of the
Manuscript was written by RW and all authors commented on previ-
ous versions of the manuscript. All authors read and approved the final
manuscript.

Funding This was supported by West Virginia Agricultural and For-
estry Experiment Station (#WVAO00689 and #WVA00721).

Data availability Data can be made available upon request to the cor-
responding author.

Declarations

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical approval This study was performed in line with the principles
of the Declaration of Helsinki. Approval was granted by the Institu-
tional Review Board at West Virginia University (#2106344268).

Informed consent Informed consent was obtained from all individual
participants included in the study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Prevalence of obesity and severe obesity among adults: United
States, 2017-2018. National Center for Health Statistics (2020).
https://www.cdc.gov/nchs/products/databriefs/db360.htm

2. Pedram P, Wadden D, Amini P, Gulliver W, Randell E, Cahill
F et al (2013) Food addiction: its prevalence and significant
association with obesity in the general population. PLoS ONE
8(9):e74832

3. Pursey K, Stanwell P, Gearhardt A, Collins C, Burrows T (2014)
The prevalence of food addiction as assessed by the yale food
addiction scale: a systematic review. Obes Res Clin Pract.
8(Supplement 1):80-81

4. Gearhardt AN, Grilo CM, DiLeone RJ, Brownell KD, Potenza
MN (2011) Can food be addictive? Public health and policy
implications. Addiction (Abingdon, England) 106(7):1208-1212

5. Romero-Blanco C, Hernandez-Martinez A, Parra-Ferniandez
ML, Onieva-Zafra MD, Prado-Laguna MDC, Rodriguez-
Almagro J (2021) Food addiction and lifestyle habits among
university students. Nutrients 13(4):1352

6. Rodrigue C, Ouellette AS, Lemieux S, Tchernof A, Biertho L,
Bégin C (2018) Executive functioning and psychological symp-
toms in food addiction: a study among individuals with severe
obesity. Eat Weight Disord 23(4):469-478

7. di Giacomo E, Aliberti F, Pescatore F, Santorelli M, Pessina
R, Placenti V et al (2022) Disentangling binge eating disorder
and food addiction: a systematic review and meta-analysis. Eat
Weight Disord. https://doi.org/10.1007/s40519-021-01354-7

8. Hardy R, Fani N, Jovanovic T, Michopoulos V (2018) Food
addiction and substance addiction in women: common clinical
characteristics. Appetite 120:367-373

9. Wiss DA, Brewerton TD (2020) Adverse childhood experiences
and adult obesity: a systematic review of plausible mechanisms
and meta-analysis of cross-sectional studies. Physiol Behav.
https://doi.org/10.1016/j.physbeh.2020.112964

10. Holgerson AA, Clark MM, Ames GE, Collazo-Clavell
ML, Kellogg TA, Graszer KM et al (2018) Association of

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://www.cdc.gov/nchs/products/databriefs/db360.htm
https://doi.org/10.1007/s40519-021-01354-7
https://doi.org/10.1016/j.physbeh.2020.112964

14

Page 12 of 13

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2023) 28:14

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

adverse childhood experiences and food addiction to bariat-
ric surgery completion and weight loss outcome. Obes Surg
28(11):3386-3392

Imperatori C, Innamorati M, Lamis DA, Farina B, Pompili M,
Contardi A et al (2016) Childhood trauma in obese and over-
weight women with food addiction and clinical-level of binge
eating. Child Abuse Negl 58:180-190

Michopoulos V, Powers A, Moore C, Villarreal S, Ressler KJ,
Bradley B (2015) The mediating role of emotion dysregulation
and depression on the relationship between childhood trauma
exposure and emotional eating. Appetite 91:129-136

Mason SM, Bryn Austin S, Bakalar JL., Boynton-Jarrett R, Field
AE, Gooding HC et al (2016) Child maltreatment’s heavy toll:
the need for trauma-informed obesity prevention. Am J Prev
Med 50(5):646-649

Mason SM, Frazier PA, Renner LM, Fulkerson JA, Rich-
Edwards JW (2022) Childhood abuse-related weight gain: an
investigation of potential resilience factors. Am J Prev Med
62(1):77-86

Ziobrowski HN, Buka SL, Austin SB, Duncan AE, Sullivan AJ,
Horton NJ et al (2022) Child and adolescent abuse patterns and
incident obesity risk in young adulthood. Am J Prev Med. https://
doi.org/10.1016/j.amepre.2022.06.008

Legendre M, Sabourin S, Bégin C (2022) Childhood sexual abuse
and food addiction severity in a clinical sample of individuals with
overweight or obesity. Eat Weight Disord. https://doi.org/10.1007/
$40519-022-01441-3

Young D, Limbers CA (2017) Avoidant coping moderates the
relationship between stress and depressive emotional eating in
adolescents. Eat Weight Disord 22(4):683-691

Stojek MM, Maples-Keller JL, Dixon HD, Umpierrez GE,
Gillespie CF, Michopoulos V (2019) Associations of childhood
trauma with food addiction and insulin resistance in African-
American women with diabetes mellitus. Appetite 141:104317
Leza L, Siria S, Lépez-Goiii JJ, Fernandez-Montalvo J (2021)
Adverse childhood experiences (ACEs) and substance use disor-
der (SUD): a scoping review. Drug Alcohol Depend 221:108563
Mason SM, Flint AJ, Field AE, Austin SB, Rich-Edwards JW
(2013) Abuse victimization in childhood or adolescence and
risk of food addiction in adult women. Obesity (Silver Spring)
21(12):E775-E781

Liu Y, von Deneen KM, Kobeissy FH, Gold MS (2010) Food
addiction and obesity: evidence from bench to bedside. J Psycho-
active Drugs 42(2):133-145

Gearhardt AN, Corbin WR, Brownell KD (2009) Preliminary vali-
dation of the yale food addiction scale. Appetite 52(2):430-436
Offer S, Alexander E, Barbara K, Hemmingsson E, Flint SW, Law-
rence BJ (2022) The association between childhood trauma and
overweight and obesity in young adults: the mediating role of food
addiction. Eat Weight Disord 27(8):3257-3266

Pepino MY, Stein RI, Eagon JC, Klein S (2014) Bariatric surgery-
induced weight loss causes remission of food addiction in extreme
obesity. Obesity (Silver Spring) 22(8):1792-1798

Gearhardt AN, White MA, Masheb RM, Morgan PT, Crosby RD,
Grilo CM (2012) An examination of the food addiction construct
in obese patients with binge eating disorder. Int J Eat Disord
45(5):657-663

Guillaume S, Jaussent I, Maimoun L, Ryst A, Seneque M, Villain
L et al (2016) Associations between adverse childhood experi-
ences and clinical characteristics of eating disorders. Sci Rep
6:35761

Kong S, Bernstein K (2009) Childhood trauma as a predictor of
eating psychopathology and its mediating variables in patients
with eating disorders. J Clin Nurs 18(13):1897-1907

Borloz S, Bucher Della Torre S, Collet TH, Jotterand Chaparro C.
Consumption of ultraprocessed foods in a sample of adolescents

@ Springer

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

with obesity and its association with the food educational
style of their parent: observational study. JMIR Pediatr Parent.
2021;4(4):28608.

Watson A, Dumuid D, Maher C, Fraysse F, Mauch C, Tomkinson
GR et al (2022) Parenting styles and their associations with chil-
dren’s body composition, activity patterns, fitness, diet, health,
and academic achievement. Child Obes. https://doi.org/10.1089/
chi.2022.0054

Birch LL, Fisher JO (1998) Development of eating behaviors
among children and adolescents. Pediatrics 101(3 Pt 2):539-549
Jang SM, Hong S (2018) Do addictive behaviors matter for college
students’ depression and suicidal ideation? Int J Ment Heal Addict
16(5):1095-1112

Hanson AJ, Kattelmann KK, McCormack LA, Zhou W, Brown
ON, Horacek TM et al (2019) Cooking and meal planning as pre-
dictors of fruit and vegetable intake and bmi in first-year college
students. Int J Environ Res Public Health 16(14):2462

Sharkey CM, Bakula DM, Gamwell KL, Mullins AJ, Chaney JM,
Mullins LL (2017) The role of grit in college student health care
management skills and health-related quality of life. J Pediatr Psy-
chol 42(9):952-961

Sengor G, Gezer C (2019) Food addiction and its relationship
with disordered eating behaviours and obesity. Eat Weight Disord
24(6):1031-1039

Hauck C, WeiB3 A, Schulte EM, Meule A, Ellrott T (2017) Preva-
lence of “food addiction” as measured with the yale food addiction
scale 20 in a representative German sample and its association
with sex. Age and Weight Categories. Obes Facts. 10(1):12-24
Meule A, Miiller A, Gearhardt AN, Blechert J (2017) German
version of the Yale food addiction scale 2.0: prevalence and cor-
relates of “food addiction” in students and obese individuals.
Appetite 115:54-61

Ivankova NV, Creswell JW, Stick SL (2006) Using mixed-meth-
ods sequential explanatory design: from theory to practice. Field
Methods 18(1):3-20

Gearhardt AN, Corbin WR, Brownell KD (2016) Development of
the yale food addiction scale version 2.0. Psychol Addict Behav.
30(1):113-121

Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM,
Edwards V et al (1998) Relationship of childhood abuse and
household dysfunction to many of the leading causes of death in
adults. The Adverse Childhood Experiences (ACE) Study. Am J
Prev Med. 14(4):245-258

Kroenke K, Spitzer RL, Williams JB (2001) The PHQ-9: valid-
ity of a brief depression severity measure. J] Gen Intern Med
16(9):606-613

Spitzer RL, Kroenke K, Williams JB, Lowe B (2006) A brief
measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 166(10):1092-1097

Cohen S. Perceived stress in a probability sample of the United
States. The social psychology of health. The Claremont Sympo-
sium on Applied Social Psychology. Thousand Oaks: Sage Pub-
lications Inc; 1988. p. 31-67.

Obesity: preventing and managing the global epidemic. Report
of a WHO consultation. World Health Organ Tech Rep Ser.
2000;894:i-xii, 1-253.

Creswell JW, Poth CN (2016) Qualitative inquiry and research
design: choosing among five approaches. SAGE Publications,
Thousand Oaks

Jahrami H, Abdelaziz A, Binsanad L, Alhaj OA, Buheji M, Bra-
gazzi NL et al (2021) The association between symptoms of
nomophobia, insomnia and food addiction among young adults:
findings of an exploratory cross-sectional survey. Int J Environ
Res Public Health 18(2):711

Forster M, Rogers CJ, Benjamin SM, Grigsby T, Lust K, Eisen-
berg ME (2019) Adverse childhood experiences, ethnicity, and


https://doi.org/10.1016/j.amepre.2022.06.008
https://doi.org/10.1016/j.amepre.2022.06.008
https://doi.org/10.1007/s40519-022-01441-3
https://doi.org/10.1007/s40519-022-01441-3
https://doi.org/10.1089/chi.2022.0054
https://doi.org/10.1089/chi.2022.0054

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

(2023) 28:14

Page130f13 14

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

substance use among college students: findings from a two-state
sample. Subst Use Misuse 54(14):2368-2379

Grigsby TJ, Rogers CJ, Albers LD, Benjamin SM, Lust K, Eisen-
berg ME et al (2020) Adverse childhood experiences and health
indicators in a young adult, college student sample: differences
by gender. Int J Behav Med 27(6):660-667

Karatekin C (2018) Adverse childhood experiences (ACEs), stress
and mental health in college students. Stress Health 34(1):36-45
Kim YH (2017) Associations of adverse childhood experiences
with depression and alcohol abuse among Korean college stu-
dents. Child Abuse Negl 67:338-348

Rachel AW, Rebecca LH, Melissa DO (2018) Relationship
between diet and mental health in a young adult appalachian col-
lege population. Nutrients. https://doi.org/10.3390/nu10080957
Wattick RA, Hagedorn RL, Olfert MD (2021) Impact of resilience
on college student mental health during COVID-19. J Am Coll
Health. https://doi.org/10.1080/07448481.2021.1965145
Wattick RA, Olfert IM, Olfert MD (2021) Psychosocial factors
associated with E-cigarette use among young adults in a 4-year
university in appalachia. Subst Use Misuse 56(8):1182-1189
Behringer B, Friedell GH (2006) Appalachia: Where Place Mat-
ters in Health. Prev Chronic Dis. 3(4):A113

Drucker RR, Hammer LD, Agras WS, Bryson S (1999) Can moth-
ers influence their child’s eating behavior? J Dev Behav Pediatr
20(2):88-92

Posluszny H, Quick V, Worobey J (2022) Disordered eating in
college women: associations with the mother-daughter relation-
ship and family weight-related conversations. Eat Weight Disord
27(1):243-251

Paterson C, Lacroix E, von Ranson KM (2019) Conceptualizing
addictive-like eating: a qualitative analysis. Appetite 141:104326
Son C, Hegde S, Smith A, Wang X, Sasangohar F (2020) Effects
of COVID-19 on college students’ mental health in the united
states: interview survey study. ] Med Internet Res 22(9):e21279
Keller KL, Kling SMR, Fuchs B, Pearce AL, Reigh NA, Mas-
terson T et al (2019) A biopsychosocial model of sex differences
in children’s eating behaviors. Nutrients. https://doi.org/10.3390/
nul1030682

Dharmayani PNA, Juergens M, Allman-Farinelli M, Mihrshahi S
(2021) Association between fruit and vegetable consumption and

Authors and Affiliations

Rachel A. Wattick' - Melissa D. Olfert’

Cassie Brode®

Rachel A. Wattick
rawattick @mix.wvu.edu

Elizabeth Claydon
Elizabeth.claydon@hsc.wvu.edu

Rebecca L. Hagedorn-Hatfield
rlhagedorn @meredith.edu

Makenzie L. Barr
Makenzie.barr@uky.edu

Cassie Brode
cassie.brode @hsc.wvu.edu

Division of Animal and Nutritional Sciences, Davis
College of Agriculture, Natural Resources, and Design,
West Virginia University, G25 4100 Agricultural Sciences

60.

61.

62.

63.

64.

65.

66.

67.

depression symptoms in young people and adults aged 15-45:
a systematic review of cohort studies. Int J Environ Res Public
Health 18(2):780

Abiri B, Hosseinpanah F, Banihashem S, Madinehzad SA, Vali-
zadeh M (2022) Mental health and quality of life in different obe-
sity phenotypes: a systematic review. Health Qual Life Outcomes.
https://doi.org/10.1186/s12955-022-01974-2

Tetzlaff A, Hilbert A (2014) The role of the family in childhood
and adolescent binge eating—a systematic review. Z Kinder
Jugendpsychiatr Psychother 42(1):61-70

De Coen J, Verbeken S, Goossens L (2021) Media influence
components as predictors of children’s body image and eating
problems: a longitudinal study of boys and girls during middle
childhood. Body Image 37:204-213

Burnatowska E, Surma S, Olszanecka-Glinianowicz M (2022)
Relationship between mental health and emotional eating during
the COVID-19 pandemic: a systematic review. Nutrients. https://
doi.org/10.3390/nu14193989

Borisenkov MF, Popov SV, Smirnov VV, Gubin DG, Petrov IM,
Vasilkova TN et al (2022) Association between food addiction and
time perspective during COVID-19 isolation. Eat Weight Disord
27(5):1585-1591

Zielinska M, Luszczki E, Bartosiewicz A, Wyszynska J, Deren K
(2021) The prevalence of “food addiction” during the COVID-19
pandemic measured using the yale food addiction scale 2.0 (YFAS
2.0) among the adult population of poland. Nutrients. https://doi.
org/10.3390/nu13114115

Schulte EM, Kral TVE, Allison KC (2022) A cross-sectional
examination of reported changes to weight, eating, and activity
behaviors during the COVID-19 pandemic among United States
adults with food addiction. Appetite 168:105740

Li Y, LiJ (2022) The boundary conditions by which body-esteem
leads to eating disorders risk among adolescents. J Gen Psychol
149(1):97-115

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

- Elizabeth Claydon? - Rebecca L. Hagedorn-Hatfield® - Makenzie L. Barr? -

Building, 1194 Evansdale Dr., P.O. Box 6108, Morgantown,
WV 26505-6108, USA

Department of Social and Behavioral Sciences, School
of Public Health, West Virginia University, 64 Medical
Center Dr., Morgantown, WV 26505-9190, USA

Department of Nutrition, Health and Human Performance,
School of Education Health and Human Sciences, Meredith
College, 3800 Hillsborough Street, Raleigh, NC 27607-5298,
USA

Department of Dietetics and Human Nutrition, University
of Kentucky, 212 Funkhouser Building, Lexington,
KY 40514, USA

Department of Behavioral Medicine and Psychiatry, West
Virginia University School of Medicine, Morgantown, WV,
USA

@ Springer


https://doi.org/10.3390/nu10080957
https://doi.org/10.1080/07448481.2021.1965145
https://doi.org/10.3390/nu11030682
https://doi.org/10.3390/nu11030682
https://doi.org/10.1186/s12955-022-01974-2
https://doi.org/10.3390/nu14193989
https://doi.org/10.3390/nu14193989
https://doi.org/10.3390/nu13114115
https://doi.org/10.3390/nu13114115
http://orcid.org/0000-0002-6686-3891

	Early life influences on the development of food addiction in college attending young adults
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Participants and procedures
	Ethical considerations
	Quantitative approach
	Survey design
	Dependent variable
	Food addiction 

	Independent variables
	Childhood trauma 
	Depression 
	Anxiety 
	Stress 

	Statistical analysis

	Qualitative approach
	Development of interview questions
	Participants and conducting of interviews
	Data analysis


	Results
	Quantitative
	Qualitative results
	Interview participant characteristics

	Themes: early life influences and emergence of symptoms
	Discussion
	Strengths and limits
	What is already known on this subject?
	What this study adds?

	Acknowledgements 
	References


