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Objectives: Personality traits should be taken into account when diagnosing
individuals with disordered eating behaviors in the hope of better understanding
their etiology and symptom progression and when planning treatment. The
objective of this study was to attempt to determine the moderating role of self-
esteem in the relationships between personality traits included in the Big Five
model among Polish women and estimated risk of eating disorders.

Methods: The study was conducted among 556 Polish women from
Zachodniopomorskie Voivodeship. The average age of the women under study
was 34 years. A diagnostic survey was used as the research method, and the
empirical data were collected using the following research tools: The NEO Five-
Factor Inventory (NEO-FFI), Rosenberg Self-Esteem Scale (SES), ORTO - 15
Questionnaire, The Three-Factor Eating Questionnaire (TFEQ-13), and the authors’
original questionnaire. A multivariate linear regression analysis was conducted to
examine the influence of selected independent variables. The assumptions for
the linear regression model were satisfied, as indicated by the Ramsey Regression
Equation Specification Error Test, White's test, and the Jarque-Bera test.

Results: Only the personality trait of neuroticism exhibits a statistically significant
effect on the “Cognitive Restraint of Eating,” “Uncontrolled Eating,” and “Emotional
Eating” scores (p < 0.001). The moderation effect was demonstrated between self-
esteem and the personality trait of conscientiousness on the “Cognitive Restraint
of Eating” scale score. There is a moderation effect between self-esteem and
the personality trait of extraversion on the “Uncontrolled Eating” subscale score.
There is a moderation effect between self-esteem and the personality trait of
conscientiousness on the “Uncontrolled Eating” scale score.

Conclusion: Self-esteem was not a predictor of the occurrence of risk of
eating disorders while playing a moderating role in the relationship between
certain personality traits and estimated risk of eating disorders. A higher level
of neuroticism was identified as an important predictor of higher results for
orthorexia, Cognitive Restraint of Eating, Uncontrolled Eating, and Emotional
Eating. It was also demonstrated that the orthorexia risk index decreased with
increased extraversion and openness to experience. The results of this study
suggest that eating behaviors and psychological factors should be included in
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psychological interventions in the treatment of eating disorders. The clinical goal
can be considered to be an improvement in non-normative eating behaviors,
such as a reduction in overeating episodes or eating less frequently in the absence
of a hunger feeling. In order to assist these individuals in their attempts to achieve
healthy behaviors, variables related to mental functioning can be then identified as
important goals to support individuals in their efforts to change health behaviors
by achieving better mental well-being.

KEYWORDS

behaviors, eating disorders, orthorexia nervosa, personality traits, self-esteem

1. Introduction

Eating behavior is a complex construct determined by a number
of factors: from sex, age, body weight, climatic, sociocultural, and
religious factors to individual lifestyle preferences, psychological
factors and habits (1, 2). From an early age, the individual acquires
specific food consumption behaviors (3). Eating food begins to play
many roles in people’s lives, including those related to the psychological
sphere (4). Disordered eating refers to troublesome eating behaviors
such as the use of restrictive diets, overeating, emotional eating, or the
use of laxatives. These disorders are less severe than those required to
meet the full DSM V criteria. They can be considered as a result of
complex problems such as random, unfavorable life events, family
situations, failures at work, or abnormalities in feeling and expressing
emotions. Eating disorders can be determined by numerous family,
cultural, and individual factors (3). Eating food can replace the need
for love or help relieve boredom. Anger, sadness, fear, happiness or
loneliness can change the existing eating behaviors and direct a
particular individual’s eating choices differently (5). A lack of ability
to control one’s own emotions and stress can adversely affect the
individual. Attempting to reduce tension by eating often results in
overweight and even obesity (6). Emotional eating is associated with
increased food consumption under the influence of emotions (7).
Under the influence of strong emotions, both positive and negative,
an individual’s control over the amount of food they eat can
be reduced. The lack of restrictions on the amount of food consumed
results in the disturbance of proper eating habits, which may adversely
affect the health of a particular individual (8). In population studies,
one can only track the occurrence of the initial symptoms of abnormal
eating behaviors which may or may not lead to the clinical
manifestation of serious health problems such as overweight or
obesity, anorexia, or bulimia (7, 8). As emphasized in the title, the
current study is focused on disordered eating regarded as a behavior
and not a disease.

Orthorexia nervosa is also considered a part of eating behaviors.
The central point in the occurrence of orthorexia is the attempt to
achieve optimal health through strict dietary control (9). Individuals
affected by orthorexia focus on the quality of the products they
consume instead of the quantity and spend a lot of time checking the
sources of food, meal preparation methods, food processing, the
content of preservatives, and materials used for food packaging. Other
important aspects of orthorexia include the need to collect foodstuffs,
paying attention to weighing and measuring them, planning meals in
advance, and the occurrence of intrusive thoughts during the time not
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devoted to nutrition-related activities (10). The daily routine of
patients, divided into four phases, has been described. The first of
them is excessive thinking about what food will be eaten today or the
next day. The next phase involves collecting individual food
ingredients with a very critical approach and considerable control. The
third phase involves the preparation of meals in the healthiest way
possible. The last phase is a feeling of satisfaction or guilt, depending
on the course of the preceding phases (11).

To date, orthorexia nervosa (ON) has not been included in any of
the official diagnostic classifications (12-14). It is debated whether ON
is a separate set of symptoms or is linked to existing clinical
syndromes. Some authors assume that ON symptoms are not a
consequence of other mental disorders (15-17) or the process of
treating somatic conditions (18). At the same time, there are
suggestions that ON is associated with features of obsessive-
compulsive disorder (OCD) (19), eating disorders (ED) (20), and
anxiety disorders (21). Most studies indicate that sex does not increase
the severity of orthorexia features (22). Some authors, however, report
a higher prevalence of orthorexia symptoms among women (23).

An assessment of eating behaviors and the related factors, based
on self-report tools, can be distorted due to the desire to be perceived
by society as attractive, i.e., a tendency to avoid criticism and provide
more socially acceptable answers (24). This may result in
overestimating healthy behaviors and underestimating undesirable
ones (25, 26). Knowledge of the effect of social desirability on self-
reported eating behaviors and their links with other factors may
be useful in improving the accuracy of dietary assessment and
developing effective strategies for preventing eating and body
weight disorders.

Previous studies conducted in European countries demonstrated
that the levels of eating behavior dimensions varied depending on the
sex (27). In general, research demonstrated that women score higher
in terms of cognitive restraint uncontrolled eating than men. Recent
studies also confirm that sex, age and educational background are
linked to cognitive restraint uncontrolled eating and emotional
eating (28).

Many women consciously try to limit their food intake to achieve
or maintain their desired body weight. This is called Cognitive
Restraint of Eating and is a type of eating behavior that is regulated by
cognitive processes and not physiological mechanisms such as hunger
and satiety (29). Although there are several scales for the assessment
of Cognitive Restraint of Eating, the Three-Factor Eating
Questionnaire (TFEQ) scale (30) is regarded as being robust and
exhibits good psychometric properties (31). Usually, women with high
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Cognitive Restraint of Eating scores are very conscious of the amount
and type of the foods they consume, although reports vary as to
whether their energy intake is actually lower than that in women with
low Restraint of Eating scores (32).

Women usually tend to be more concerned about body weight
and may be more prone to restrict their food intake to control their
weight. They are also more likely to eat in response to stress and
negative emotions. The results suggest that men appear to be more
likely to eat large amounts of food, which may be due to the palatability
of food, hunger, and social signals (2). Similar sex differences in the
TFEQ subscale results were identified among French adolescents and
adults, with the exception of Uncontrolled Eating in middle-aged
adults (33). Higher scores for the Emotional and Cognitive Restraint
of Eating among female students were also noted in Portugal (27).
Studies conducted among Lebanese and Chilean students also
demonstrated that women scored higher on Emotional Eating (34). In
contrast, a study conducted among adult Germans demonstrated that
women scored higher on all three dimensions of eating behaviors
(TFEQ subscales) (35). de Castro (36) observed sex differences in
factors motivating cognitive dietary restrictions. In women, cognitive
restraint appeared to be related to the fear of gaining weight, while the
actual attempt to lose weight would motivate restrictive behavior in
men (28).

Some researchers argued that personality traits should be taken
into account when diagnosing individuals with disordered eating
behaviors in the hope of better understanding their etiology and
symptom progression and when planning treatment (37). According
to Bollen and Wojciechowski (38), very few studies used the Five-
Factor Model in this field of research. However, it was suggested that
this model could provide a lot of relevant information regarding the
diagnosis of eating disorders (39). In addition, as previously asserted
by Elfhag and Morey (40), further research is needed on larger samples
of women who are preoccupied with their body weight. This is because
individuals who seek help from professionals appear to be more
emotionally depressed and dissatisfied with their body image than
others (15). Therefore, mental and behavioral problems in the female
population should be studied more extensively.

Eating disorders are an important mental health issue due to their
overall prevalence. Low self-esteem is considered, like others, to
be one of the risk factors for the development of these disorders, with
no explanation of the actual impact of low self-esteem on the
development of eating disorders (16). Measurement of personality
traits and sel-esteem can be useful to identify women who can
be prone to non-normative eating behaviors, which, in turn, may
hinder their attempts to control their body weight. Eating behaviors
and psychological factors should be included in psychological
interventions in the treatment of eating disorders. The clinical goal can
be considered to be an improvement in non-normative eating
behaviors, such as a reduction in overeating episodes or eating less
frequently in the absence of a hunger feeling. In order to assist these
individuals in their attempts to achieve healthy behaviors, variables
related to mental functioning can be then identified as important goals
to support individuals in their efforts to change health behaviors by
achieving better mental well-being. The main objective of the study
was to attempt to determine the moderative role of self-esteem in the
relationships between personality traits included in the five-factor
model known as the Big Five model among Polish women and
estimated risk of eating disorders.
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2. Materials and methods
2.1. Research design

The study was conducted among 556 women from
Zachodniopomorskie Voivodeship (Poland). When selecting the
sample for the study, a sample size calculator from the statistical
software program STATISTICA version for Windows 13.1 by TIBCO
Software Inc. — StatSoft, Poland, was used with a 95% confidence
interval. This ensured that the sample is representative. Based on the
data regarding the number of women residing in the West Pomeranian
Voivodeship, the minimum patient group that should be included in
the study is 384 individuals. The selection of the group was random.
No randomizing tool was used. It was based on self-reported
participants who met the inclusion criteria as described in the
limitations. The criteria for inclusion in the study were as follows: the
age >18years, female sex, place of residence in Zachodniopomorskie
Voivodeship, no diagnosed mental disorders, granting informed,
written consent to participate in the study, and the completion of the
provided set of questionnaires. The criteria for exclusion were as
follows: the age <18years, place of residence other than West
Pomeranien Voivodeship, diagnosed mental disorders, failure to
provide written consent and not filling out the form completely. A
total of 605 women were invited to participate in the survey. Only 556
women correctly completed the surveys (completion rate: 92%).
Before the commencement of the project, the approval of the Research
Ethics Committee of the Pomeranian Medical University in Szczecin
was obtained (Resolution No KB-0012/518/12/16). After obtaining
permission to conduct the study, pre-prepared research tool sheets
were distributed personally by the author of the article to the women
who had read the above-mentioned information and agreed to
participate in the project. The female participants were informed of
the objective of the study and anonymity and had the opportunity to
ask questions and receive comprehensive explanations. The
participants could opt out of the study at any time without giving a
reason. The research and trained interviewers were carried out using
the traditional method, by disseminating paper versions of
questionnaires among women from the West Pomeranian
Voivodeship. The study is part of a larger research project.

2.2. Surveys

The study was conducted by the diagnostic survey method using
a questionnaire technique. In order to analyse the role of self-esteem
in relationships between the personality traits included in the five-
factor model and among Polish women and estimated risk of eating
disorders, both the following standardized tools adapted to the Polish
conditions and the original authors’ questionnaire were used.

2.2.1. The NEO five-factor inventory

The patients’ personality traits were assessed using the NEO five-
factor inventory (NEO-FFI) questionnaire developed by Costa and
McCrae (17). The questionnaire was adapted to the Polish conditions
by Zawadzki et al. (41). This method includes 60 statements. The
participant is asked to refer to each of them by indicating on a 5-point
scale (from 1 - “I strongly disagree” to 5 - “I strongly agree”) the
answer that is most in line with their beliefs. The raw scores are
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converted into sten scores and expressed by five factors according to
the so-called Big Five model, which measures neuroticism (N)
(Cronbach’s alpha 0.890), extraversion (E) (Cronbach’s alpha 0.807),
openness to experience (O) (Cronbach’s alpha 0.798), agreeableness
(A) (Cronbach’s alpha 0.763), and conscientiousness (C) (Cronbach’s
alpha 0.855). The obtained value of Cronbach’s « statistics is 0.924.

2.2.2. Rosenberg self-esteem scale

Itis a tool for assessing the level of general self-esteem, understood
as a conscious attitude toward one’s own self and a belief in one’s own
worth, revealed in a self-report and regarded as a relatively constant
characteristic of a particular individual. The scale comprises 10
diagnostic statements, and the participant indicates, using a four-point
scale, the extent to which they agree with each statement. The Polish
self-esteem scale (SES) adaptation is adequate, as confirmed by the
results obtained, e.g., by the application of the exploratory and
confirmatory factor analysis and the correlation of SES with
questionnaires that measure other constructs (such as temperament,
locus of control, social competence, etc.). The scale was adapted to the
Polish conditions by Laguna et al. (42) and (43). Alpha-Cronbach’s
internal consistency coefficient was 0.888.

2.2.3. ORTO-15 questionnaire

The ORTO-15 questionnaire developed by Donini et al. (19) is the
most commonly used research tool to assess the intensity of the
orthorexia nervosa (ON) symptoms - the Orthorexia Risk Index
(ORI). Its questions refer to the cognitive, emotional, and clinical
aspects of ON. The validation of ORTO-15 under Polish conditions
was conducted by a team headed by Stochel et al. (44). The obtained
value of Cronbach’s a statistics is 0.627.

2.2.4. The three-factor eating questionnaire

The questions provided in the TFEQ-13 questionnaire are indexed
in three subscales that measure the cognitive-behavioral and
emotional aspects of eating behaviors. The first subscale measures
behaviors related to restricting the quantity or type of food in order to
control body weight and body image. The second one measures the
tendency to eat more than usual due to loss of control over eating or
an incontrollable feeling of hunger that triggers overeating binges. The
third subscale measures overeating episodes caused by feelings of
depressed mood and anxiety. The questions of the TFEQ-13 scale
concern three factors: (1) Cognitive Restraint of Eating, (2)
Uncontrolled Eating, and (3) Emotional Eating. The validation of
ORTO-15 under Polish conditions was conducted by Stunkard and
Messick (30) and Dzielska et al. (45). Alpha-Cronbach’s internal
consistency coefficient was 0.821.

2.2.5. The original authors’ questionnaire

The authors’ survey questionnaire included closed and semi-
open-ended questions aimed at acquiring selected sociodemographic
data for the participants, i.e., age, educational level, marital status,
place of residence, and professional activity.

2.3. Statistical analysis

Descriptive statistics, including the mean (M), standard deviation
(SD), median (Me), quartile range (Q1-Q3), and range (Min-Max),
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were computed for each variable. The skewness of the distribution was
also assessed by calculating the asymmetry coeflicient, as a regression
model was employed in subsequent stages of the analysis.

A multivariate linear regression analysis was conducted to
examine the influence of selected independent variables, namely the
severity of five distinct personality traits and self-esteem, on the
orthorexia risk index and the cognitive-behavioral and emotional
aspects of eating behaviors. The assumptions for the linear regression
model were satisfied, as indicated by the Ramsey Regression Equation
Specification Error Test, White’s test, and the Jarque-Bera test. The
presence of autocorrelation was also evaluated by calculating the
variance inflation factor (VIF).

The moderation effect was analyzed, with self-esteem serving as a
moderator in the relationship between the selected personality trait
and the cognitive-behavioral and emotional aspects of eating
behaviors. A moderator describes the level of change between the
independent and dependent variables, and it is quantified by the linear
regression coeflicient of the product term.

The parameters of the regression models were estimated using the
least squares method, and a standardized regression coefficient with a
95% confidence interval was determined for each independent variable.

Statistical significance was set at a p-value less than 0.05. All
analyses were performed using STATISTICA 13.3 software (TIBCO
Software, Palo Alto, California, United States).

3. Results

The study involved 556 female from

Zachodniopomorskie Voivodeship. The average age of the women

participants

under study was 34 years. Slightly more than half of the participants
had lower education (51.6%) and resided in a locality with a
population of less than 100,000 inhabitants (52.3%). Most women
reported being in a relationship (66.5%) and being professionally
active (89.2%) (Table S1). The orthorexia risk index was assessed using
the ORTO-15. The mean score was 37.45+5.395. On the other hand,
the TFEQ-13 questionnaire assessed the following factors: Cognitive
Restraint of Eating - the mean score was 6.2 £2.9, Uncontrolled Eating
(5.6+2.7) and Emotional Eating (3.8 + 1.6). The average self-esteem
score according to Morris Rosenberg Self-Esteem Scale was 20.5+4.7.
The data acquired on the basis of the NEO-FFI Personality Inventory
study demonstrated that the highest mean trait intensity was
demonstrated in the subscale of conscientiousness (33.3+7.2)
followed by agreeableness (30.3+6.2) and extraversion (29.1£6.9),
while the lowest intensity was demonstrated for neuroticism
(22.3+9.3) (Table 1).

Considering the extensiveness of the analyses conducted and for
the sake of clarity of the study results presented in the article, the
following is limited to the presentation of the statistically
significant results.

3.1. Associations of the personality traits
with risk of eating disorders

Three out of five personality traits exhibit a statistically significant

effect on ORI. This effect is negative, which means that the ORI value
(p<0.001) decreases with an increase in the personality traits under
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TABLE 1 Descriptive characteristics of psychological variables in the study group of women.

Psychological variables Min—Max
1. Personality according to NEO-FFI
Neuroticism 22.30 21.00 1.0-48.00 15.00-28.00 9.30
Extraversion 29.10 29.00 8.0-48.00 24.00-34.00 6.90
Openness to experience 27.20 26.00 6.0-47.00 23.00-31.00 6.10
Agreeableness 30.30 30.00 8.0-48.00 27.00-34.00 6.20
Conscientiousness 33.30 34.00 4.0-48.00 29.00-38.00 7.20
2. Self-esteem according to SES 20.50 20.00 4.0-30.00 18.00-23.50 4.70
3. ORTO-15 38.00 37.50 15.0-55.00 35.00-41.00 5.40
4. TFEQ-13
Cognitive Restraint of Eating 6.20 6.00 0.00-15.00 4.00-8.00 2.90
Uncontrolled Eating 5.60 5.50 0.00-15.00 4.00-7.00 2.70
Emotional Eating 3.80 4.00 0.00-9.00 3.00-5.00 1.60

M, mean; Me, median; Q,, lower quartile; Qs, upper quartile; SD, standard deviation; SES, Rosenberg Self Esteem Scale; ORTO-15, ORTO-15 questionnaire; TFEQ-13, The Three-Factor Eating

Questionnaire.

study (N stens, E stens, and O stens). Only the personality trait of
exhibits a statistically significant effect on the “Cognitive Restraint of

»

Eating “Uncontrolled Eating, and “Emotional Eating” scores
(p<0.001). This effect is positive, which means that score on the
TFEQ-13 subscales (Table 2) increases with an increase in the

personality trait under study (N stens).

3.2. Associations of the level of self-esteem
with risk of eating disorders

Analysis of the authors’ own research demonstrated no effect of
self-esteem on ORI or on scores on the “Cognitive Restraint of Eating,”
“Uncontrolled Eating,” and “Emotional Eating” scales.

3.3. The mediating role of self-esteem

In the next step, in order to check whether the relationships
between women’s personality traits and the occurrence of risk of
eating disorders are modified by the women’ self-esteem, a series of
linear regression analyses were conducted (Figures 1, 2). Considering
the extensiveness of the analyses conducted and for the sake of clarity
of the study results presented in the article, the following is limited to
the presentation of the statistically significant results. No moderation
effect was demonstrated between self-esteem and personality traits in
the effect on ORI and “Emotional Eating”” There is no moderation
effect between self-esteem and personality traits (N, E, A, O) in the
effect on the “Cognitive Restraint of Eating” However, the moderation
effect was demonstrated between self-esteem and the personality trait
of conscientiousness in the effect on the “Cognitive Restraint of
Eating” subscale score. Self-esteem was analyzed as a moderator in the
relationship between conscientiousness and the “Cognitive Restraint
of Eating” (Table 3, Figure 3).

Analysis of the authors’ own study demonstrated no moderation
effect between self-esteem and personality traits (N, O, A) in the effect
on “Uncontrolled Eating” There is a moderation effect between self-
esteem and the personality trait of extraversion in the effect on the
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“Uncontrolled Eating” subscale score. Self-esteem was analyzed as a
moderator in the relationship between extraversion and “Uncontrolled
Eating” (Table 4, Figure 4).

There is a moderation effect between self-esteem and the
personality trait of conscientiousness in the effect on the “Uncontrolled
Eating” scale score. Self-esteem was analyzed as a moderator in the
relationship between conscientiousness and “Uncontrolled Eating”
(Table 5, Figure 5).

4. Discussion

Eating disorders (ED) are psychological problems, although their
effects also extend to the physical and social spheres. ED represent an
increasingly common problem, especially in the Western culture,
which promotes a slim body image, while the pace of life, demands,
and peer pressure are increasing (46). Men tend to suppress their
emotions more than women. Women tend to eat emotionally more
often than men; they are also more likely to control the eating process.
Individuals with a low BMI exhibit a greater degree of emotional
suppression than individuals of normal or high body weight.
Therefore, mental and behavioral problems in the female population
should be studied more extensively. In order to deepen our
understanding of these findings, we should start by highlighting that
sex appears to be an important determinant of non-normative eating
behaviors (28).

To the best of our knowledge, this is the first study to investigate
the moderating role of self-esteem in the relationships between
personality traits and the occurrence of risk of eating disorders. The
results obtained in this study provided the following contribution to
the literature.

Low self-esteem, defined as attitudes toward and evaluation of
one’s own self-worth, is a central risk for disturbances in eating and
body image. The authors’ own study demonstrated no effect of self-
esteem on the occurrence of risk of eating disorders while
indicating that self-esteem modifies the relationships between
certain Big Five model personality traits and the occurrence of risk
of eating disorders. Analysis of the authors’ own research showed
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TABLE 2 The relationship between the personality type of the women
involved in the study and the Orthorexia Risk Index, Cognitive Restraint
of Eating, Uncontrolled Eating, and Emotional Eating.

-95%  +95% Cl
Cl

Orthorexia risk index
Intercept
N stens —182.60 0.042 —0.167 —-0.250 —0.084
E stens —212.88 0.048 —0.180 -0.274 —0.085
O stens —178.61 0.043 —0.138 -0.223 —-0.053
A stens —82.72 0.046 —0.072 —-0.161 0.018
C stens 23.70 0.049 0.020 -0.077 0.117
Cognitive Restraint of Eating
Intercept
N stens 0.19 0.042 0.234 0.152 0.317
E stens —0.02 0.048 —0.029 —0.123 0.066
O stens 0.00 0.043 0.004 —0.081 0.089
A stens —0.06 0.046 —0.068 —-0.157 0.022
C stens —0.07 0.050 —0.084 —0.181 0.014
Uncontrolled Eating
Intercept
N stens 0.11 0.043
E stens —0.06 0.049 0.131 0.047 0.215
O stens 0.00 0.044 —0.065 —0.162 0.031
A stens —0.06 0.046 0.002 —0.084 0.089
C stens —0.09 0.050 —0.067 —-0.158 0.024
Emotional Eating
Intercept
N stens 0.07 0.044 0.129 0.043 0.214
E stens —0.06 0.050 —0.092 —-0.190 0.005
O stens 0.05 0.045 0.081 —0.006 0.169
A stens 0.04 0.047 0.071 —0.022 0.163
C stens —0.02 0.051 —0.030 —0.131 0.070

B, unstandardized regression coefficient; SE, standard error; , standardized regression

coefficient; CI, confidence interval; p, significance level; N, Neuroticism; E, Extraversio;

O, Openness to experience; A, Agreeableness; C, Conscientiousness.

10.3389/fpsyt.2023.1281898

the existence of moderation between self-esteem and
conscientiousness in the effect on Uncontrolled Eating and
Cognitive Restraint of Eating, and extraversion in the effect on
Uncontrolled Eating. The study demonstrated a lack of moderating
role of self-esteem between personality traits and ORI and
Emotional Eating, between neuroticism, extraversion,
agreeableness, and openness to experience in the effect on
Cognitive Restraint of Eating, and between neurotics, openness to
experience, and agreeableness in the effect on Uncontrolled Eating.
Low self-esteem, pessimism about life, a sense of helplessness, and
an excessive need for achievements, and striving for perfectionism
trigger negative emotions and the need for comfort, often satisfied
by eating food. In neurotic individuals who are prone to
experiencing negative emotions and in introverted individuals who
isolate themselves from others, eating may serve the function of
alleviating unpleasant emotional states and the feeling of loneliness
(47). Individuals with eating disorders may also encounter
difficulties in managing their eating behavior if the basic
psychological factors, such as lower self-esteem, are ignored or
repressed. In order to effectively address the issue of changes in
eating behaviors, mental functioning variables appear to
be important proximal clinical targets as compared to the
personality traits that are more difficult to modify. Interventions
that focus directly on body esteem and mood regulation can
be part of an interdisciplinary nutrition management model (48).

The analysis results showed that certain personality dimensions
are reflected in eating behaviors. A higher level of neuroticism was
identified as an important predictor of higher results for orthorexia,
Cognitive Restraint of Eating, Uncontrolled Eating, and Emotional
Eating. It was also demonstrated that the orthorexia risk index
decreased with increased extraversion and openness to experience.
Conscientiousness was also positively linked to the moderation effect
between self-esteem in the effect on uncontrolled eating. What is
more, the results of this study stress the effect of psychological factors
in the observed links between personality traits and certain, but not
all, eating behaviors measured. The earlier studies confirm the results
of our study. Many authors identified the personality aspects related
to neuroticism as important predictors of Uncontrolled Eating and
Cognitive Restraint of Eating (49, 50). The study by Forester identified
a significant negative correlation between the ORTO-15 results and
Neuroticism, as well as a negative correlation between the ORTO-15
results and openness to experience. However, no correlation was

Personality traits

FIGURE 1

Self-esteem

Moderation model Personality traits (NEO-FFI), Self-esteem (SES), Orthorexia Risk Index (ORTO-15).

Orthorexia Risk Index
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Self-esteem

TFEQ-13:

Personality traits

FIGURE 2

Moderation model Personality traits (NEO-FFI), Self-esteem (SES), Cognitive Restraint of Eating, Uncontrolled Eating, Emotional Eating (TFEQ-13).

Cognitive Restraint of Eating
Uncontrolled Eating

Emotional Eating

TABLE 3 Analysis and the moderation effect between self-esteem and the
personality trait of conscientiousness in the effect on the “Cognitive
Restraint of Eating” subscale score.

95%
confidence
interval
Lower Upper V4
C stens —0.150 —0.220 —0.080 —4214 <0.001
Rsbrg —0.001 —0.022 0.020 —-0.097 0.923
Cstens * Rsbrg | 0.010 0.000 0.019 2.040 0.041
Low (~1SD) —0.221 —0.320 —0.122 —4.380 <0.001
Average —0.150 —0.220 —0.080 —4.200 <0.001
High (+1SD) —-0.079 —0.176 0.018 —1.590 0.111

b, unstandardized regression coefficient; CI, confidence interval.
*Moderation effect. Shows the effect of the predictor (conscientiousness) on the dependent
variable (Cognitive Restraint of Eating) at different levels of the moderator (Rsbrg).

found between the ORTO-15 results and conscientiousness,
extraversion, and agreeableness (51).

As for neuroticism, the hypothesis can be formulated that a high
degree of susceptibility to stress and pronounced sensitivity to negative
effects that characterize this trait can, at least partially, act as a “trigger”
for eating disorders. Therefore, such behavior will become a “releaser
of emotional distress” and a way of coping with stress. Following this
line of argument, even timidly, the possible route of influence could
be negative emotionality—stress—eating disorders. As demonstrated
in the literature, women characterized by a high level of neuroticism
may exhibit difficulties related to their general psychosocial
functioning (52) and present eating disorders (53). It can therefore
be suggested that neuroticism may predispose to certain mental health
difficulties, such as dissatisfaction with one’s appearance. These
psychological traits may eventually be associated with non-normative
eating behaviors. According to the previous studies (28, 50), it appears
important that in order to maintain conscious control over the intake
of food, the presence of conscientiousness may be necessary, which is
in line with the definition of Cognitive Restraint of Eating, which
implies self-control. To support this explanation, it is worth stressing
that neuroticism was consistently observed in women with eating
disorders (54).

Frontiers in Psychiatry

Agreeableness had previously been identified as a less important
personality trait when compared to conscientiousness and neuroticism
in understanding eating behaviors (51), as confirmed by the authors’
own study. In contrast, a meta-analysis showed a negative relationship
between different psychological symptoms and agreeableness (52),
which may suggest that a higher level of agreeableness can be beneficial
for mental health and therefore be associated with healthier behavioral
factors. However, the women in the study sample were characterized
by a moderately high agreeableness result as compared to the standard
reference group of women (17). This peculiarity limits the
generalization of the results observed, but it may emphasize that a
higher level of agreeableness appears to be an important trait in
women with selected eating disorders (28).

In addition to physiological or social functions, eating food also
has a psychological dimension, particularly in terms of regulating
emotional states (eating food in moments of sadness, joy, or boredom).
An important role is also served here by the cultural messages,
especially media coverage—the need to control the food consumed
and, consequently, control over one’s body and its weight and
dimensions. Higher results for Emotional Eating were observed in
individuals with lower self-esteem, who perceived themselves as not
very physically fit, and when the study subjects were on a diet. In the
Uncontrolled Eating subscale, higher results were noted in individuals
who perceived themselves to be in poor physical condition (55). As
the above study show, not only is Emotional Eating related to the
quality and quantity of the food consumed but also to the lack of
ability to cope with stress, the image of one’s body, and overall self-
esteem (56).

The earlier studies confirm the relationships between personality
traits and eating behavior. A higher neuroticism level and a lower
conscientiousness level (51), as well as the presence of emotional
instability (57), were associated with Emotional Eating. Similar results
were observed in eating behaviors where neuroticism explains 17% of
Uncontrolled Eating (49). Meanwhile, mental functioning traits such
as self-esteem and the perception of body image were previously
related to body weight status (56) and may be significant correlates of
eating behaviors (57). Moreover, relationships were noted between
personality traits, particularly neuroticism, and body image
disturbances (58), which is in line with the definition of neuroticism,
i.e., a tendency to experience negative emotions. Following these
observations, it appears important to consider specific psychological
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FIGURE 3
The relationship between Conscientiousness and the “Cognitive
Restraint of Eating”.

TABLE 4 Analysis and the moderation effect between self-esteem and
the personality trait of extraversion in the effect on the “Uncontrolled
Eating” subscale score.

95%
confidence
interval
Lower Upper V4
E stens —0.151 -0.225 —0.077 —4.005 <0.001
Rsbrg —0.005 —0.027 0.016 —0.492 0.623
Estens * Rsbrg = 0.014 0.004 0.025 2.638 0.008
Low (~1SD) ~0.256 ~0.367 —0.144 —4.479 <0.001
Average —-0.151 —-0.225 —-0.077 —3.978 <0.001
High (+1 D) —0.046 —0.150 0.058 —0.872 0.383

b, unstandardized regression coefficient; CI, confidence interval.
*Moderation effect. Shows the effect of the predictor (extraversion) on the dependent
variable (No control_trans) at different levels of the moderator (Rsbrg).
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FIGURE 4
The relationship between Extraversion and the "Uncontrolled Eating”.

variables in the study into relationships between personality traits,
self-esteem, and eating behaviors.

The present findings highlight the most important factors to
be taken into account when assessing the indices of orthorexia,
Uncontrolled Eating and Emotional Eating in future research. In
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TABLE 5 Analysis and the effect of moderation between self-esteem and
the personality trait of conscientiousness in the effect on the
Uncontrolled Eating subscale score.

95%
confidence
interval
Lower Upper V4
C stens —0.168 —0.240 —0.096 —4.547 <0.001
Rsbrg —0.011 —0.032 0.011 —0.990 0.322
Cstens * Rsbrg |~ 0.012 0.003 0.022 2.506 0.012
Low (—1SD) —0.259 —0.362 —0.156 —4.930 <0.001
Average —0.168 —0.241 —0.095 —4.520 <0.001
High (+1 D) —-0.077 —0.178 0.024 —1.500 0.133

b, unstandardized regression coefficient; CI, confidence interval.
*Moderation effect. Shows the effect of the predictor (conscientiousness) on the dependent
variable (No control_trans) at different levels of the moderator (Rsbrg).
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FIGURE 5
The relationship between Conscientiousness and the “Uncontrolled
Eating”.

addition to the several factors considered in this study based on the
literature, future research may take into account other factors related
to eating behavior dimensions, i.e., satisfaction with body weight,
nutritional knowledge, and one’s body image. In order to better
understand the links between the eating behavior dimensions and
their causal factors, longitudinal studies are needed (59).

The results of this study may pave the way for clients to deal with
eating disorders. Since determining personality type in many cases
explains the causes of mental illness and how it spreads, it may also
be helpful to take into account this issue regarding unhealthy eating
behaviors (60).

5. Limitations

The analyses presented in this study identified certain limitations
and implications for professional practice. This study represents one
of the first such large-scale studies conducted among women in
Poland. The main strengths of the study were the large sample size
and the consideration of important and reliable psychometric tools.
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Moreover, the use of standardized tools enriched the data presented.
In view of the direct impact of neuroticism on the pattern of
behavior, it seems appropriate to design interventions aimed at
reducing the impact of this personality trait on psychosocial
functioning and non-normative eating behaviors. This study also
shows certain potential limitations, which, hopefully, will
be overcome by future research, including the lack of data on the
occurrence of risk of disorders in psychosocial functioning, which
could be of importance for differentiating the effect of variables on
the occurrence of risk of non-normative eating behaviors. The use
of larger samples from different socio-cultural contexts and paying
attention to other interesting variables (e.g., income level or social
class) are only some of the aspects to be considered in the future.
Another limitation may be problems with the generalizability of the
data to other cultures. The limitation is also a cross-sectional,
correlational nature of our project, with moderation analyses based
on the data collected, and limits the ability to identify causal
relationships. Limitations can also refer to the use of standardized
clinical interviews in accordance with official manuals for future
studies. The study was based solely on measurements of self-
descriptive constructs. Autobiographically derived information can
be essential to gain an overall picture of a particular person’s
behavior. Despite its limitations, this study provides important
findings and can be a starting point for broader research aimed at
determining the moderating role of self-esteem in the relationships
between personality traits among Polish women and the occurrence
of risk of eating disorders.

6. Recommendations for further
research

An assessment of eating behaviors and the related factors, based
on self-report tools, can be distorted due to the desire to be perceived
by society as attractive, i.e., a tendency to avoid criticism and provide
more socially acceptable answers. This may result in overestimating
healthy behaviors and underestimating undesirable ones. Knowledge
of the effect of social desirability on self-reported eating behaviors and
their links with other factors may be useful in improving the accuracy
of dietary assessment and developing effective strategies for preventing
eating and body weight disorders. This study provides important
findings and can be a starting point for broader research aimed at
determining the moderating role of self-esteem in the relationships
between personality traits among Polish women and the occurrence
of risk of eating disorders.

7. Conclusion

Self-esteem was not a predictor of the occurrence of risk of
eating disorders and plays a moderating role in the relationship
between certain Big Five model personality traits and the
occurrence of risk of eating disorders. A higher level of neuroticism
was identified as an important predictor of higher results for
orthorexia, Cognitive Restraint of Eating, Uncontrolled Eating,
and Emotional Eating. It was also demonstrated that the orthorexia
risk index decreased with increased extraversion and openness to
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experience. The results of this study suggest that neuroticism,
conscientiousness, agreeableness, and mental functioning are
important factors that contribute to a better understanding of
eating behaviors. Measurement of personality traits can be useful
to identify women who can be prone to non-normative eating
behaviors, which, in turn, may hinder their attempts to control
their body weight. In addition, the results of this study suggest that
eating behaviors and psychological factors should be included in
psychological interventions in the treatment of eating disorders.
The clinical goal can be considered to be an improvement in
non-normative eating behaviors, such as a reduction in overeating
episodes or eating less frequently in the absence of a hunger
feeling. In order to assist these individuals in their attempts to
achieve healthy behaviors, variables related to mental functioning
can be then identified as important goals to support individuals in
their efforts to change health behaviors by achieving better mental
well-being.
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