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ABSTRACT

Eating disorders (ED) are severe, chronic, and complex in nature mental illnesses that are difficult
to treat. One of the ways to stave off EDs is by screening among adolescents to preempt the development of clinical
forms of ED in risk groups.

1) to investigate the prevalence of ED risk among adolescent girls and compare subgroups at high and low risk
of ED; 2) to investigate using a multidimensional approach those variables that can interact with temperament and
character traits to predict ED symptomatology.

The cross-sectional observational self-report study of a community sample of adolescent girls 12-17 years
old (n=298; M=14.77+1.13) was carried out in the city of Ryazan, Russia. The Russian versions of Eating Attitudes Test
and Cloninger's Temperament and Character Inventory-Revised were used. In addition, an original questionnaire (Risk
Factors of Eating Disorders) was developed. Regression models (to test for significant moderation) and path analysis
(to test for significant mediations) were used.

Girls at risk of developing EDs are characterized by a heightened level of concern about weight and
dissatisfaction with their body, tend to suffer from low self-directedness, higher novelty seeking and tendency to higher
harm avoidance, display high alexithymia, experience self-distrust, negative emotionality and are dissatisfied with
family relationships. They also suffer from low self-esteem and tend to be perfectionism and engage in risk behavior.
Significant moderating effects were uncovered between the following ED risk factors: (1) self-distrust/risk behavior
and BM; (2) alexithymia/negative emotionality/self-esteem and cooperativeness; and (3) negative emotionality/risk
behavior and self-transcendence. Family relationship dissatisfaction mediates the association between self-directedness/
cooperativeness/self-transcendence and disordered eating.
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There are various mutual influences between the numerous ED risk and prevention factors, which all
together determine the paths between the predictors and final outcome.

AHHOTAL WA

PacctporictBa nuwesoro nosegeHus (PMMM) ABASOTCS TAXENbIMU, XPOHNYECKUMU 1 CNOXHbBIMW MO CBOEI
nprpoae NcnxmyeckrMm 3aboneBaHnsMm, TPYAHO NOASAIOLLMMNCS NedeHno. O4HUM 13 HanpaBaeHnn NpoduaakTnKn
PN sBNSeTCS CKPUHNHT MOAPOCTKOB C LieSIbHo NpeaynpeXAeHNs pasBuTms kamHmndeckmnx ¢opm PIIT B rpynnax pucka.

1) M3y4nTb pacnpocTpaHeHHOCTb pucka P cpean AeBoYeK-NOAPOCTKOB U CPaBHUTL MOArPYMMbl BbICOKOTO
W H3KOTO PUCK3; 2) NCCNIe40BaThb C MOMOLLIbH0 MHOTOMEPHOTO MOAX0Aa Te MepeMeHHbIe, KOTOPble MOTyT B3aUMOAENCTBOBATb
C YepTamuy TeMnepaMeHTa 1 xapakTepa A1 NPOrHo31MpoBaHWUsa cMnTomaTki PIIM.

MNpoBegeHoO nonepeyHoe HabagaTenbHOe NCCAef0BaHNE HA OCHOBE CAMOOTYETOB HEKINHUYECKOM
BbIOOPKM ieBOUeK-NoApocTkoB 12-17 net (n=298; M=14,77+1,13) r. Pa3aHu. icnonb30Banncb pycckossblYHbIe BEPCUN
Tecta EAT-26 1 onpocHMK TemnepameHTa 1 xapaktepa KnoHuHrepa (TCI-R). Bbin Takke pa3zpaboTaH v nprvMeHeH
onpocHUK «®akTopsbl prcka PMM». 4na NnpoBepKmn 3HaUYMMbIX MOAepaLi NCMONb30BaNNCb PerpeccMoHHbIe MOAENN,
NS NPOBEPKM 3HAUMMbIX MeAnaLnii — aHanns nyTei.

: leBoukum ¢ puckoM PITM xapakTepur3yoTcs BbICOKOM 03ab60UYeHHOCTBH BECOM U HEYAOBNETBOPEHHOCTLHO
Te/10M, HU3KOI CaMOHamnpPaB/IeHHOCTbI0, MOBbILLEHHbLIM CTPEMAEHVIEM K HOBW3HE 1 CKJIOHHOCTBHO K M36eraHuto Bpesa,
BbICOKOV anekcUTMInein, HeBepreM B CBOM CUJTbI, HEraTUBHON SMOLIMOHAIbHOCTLH 1 HEYAOBAETBOPEHHOCTHIO CeMeNHbIMU
OTHOLLIEHWNAMU, HV3KOM CaMOOLIeHKO 1 TeHAEHLMel K MOBbILLeHHOMY NepdekLMOHN3MY 1 PUCKOBaHHOMY MOBEAEHNIO.
3HauMMble MoAepaLiv 6b1IV MOTyHeHb! Mexay credyroLLmmMm pakTopamu pycka PIM: (1) HegoBepue k cebe/prckoBaHHOE
nosegeHve n IMT; (2) anekcuTnmus/oTpuLaTeIbHasi SMOLMOHa/IbHOCTL/CaMOOLIEHKA Y FOTOBHOCTL K COTPYAHNYECTBY;
(3) HeraTMBHasA 3MOLMOHANILHOCTL/PUCKOBaHHOE NOBeAEHNE N TPaHCLEHAEHTHOCTL «f». Hey40BNeTBOPeHHOCTb
ceMeriHbIMW OTHOLLEHUSAMI OrnocpesyeT CBA3b MeXx/y caMoHanpaBleHHOCTbIO/TOTOBHOCTLIO K COTPYAHUYeCTBY/
TPaHCLEHAEHTHOCTLIO «f» 1 prckom PIIMT.

CyLLecTBYHOT pasHoO6pa3Hble B3aUMOBANSHUS MeXAY MHOMOUNCAEHHbIMU GakTopaMn puUcka
1 npoTekTopamu PIMM, KOTOpble ONPeaenstoT NyTU MeXAY NPeANKTOPaMU N KOHEUHbIM Pe3ybTaToM.

INTRODUCTION

Eating disorders (ED) such as anorexia nervosa (AN) and
bulimia nervosa (BN) are severe mental illnesses that are
difficult to treat [1, 2]. Their prevalence has not decreased,
despite the large number of studies that have looked into
the prevention and treatment of these diseases [3-5].
Both diseases are chronic and complex in nature [6, 7].
Some of the main risk factors for AN and BN are female
gender and adolescence or early adulthood [4, 8-10].
The next on the list of leading risk factors is body image
dissatisfaction [8, 11-14].

Clinical forms of ED have a pre-existing period, usually
beginning in adolescence, that is characterized by a marked
concern with body shape and weight and attempts to
try various diets or purge, as well as an intense focus
on physical fitness to avoid weight gains [7, 8,12, 15].
What's more, the risk of developing EDs increases as
a result of social pressure from family, peers, and the
media, which idealize the thinness of the female figure,
instilling the idea that a beautiful figure of a woman
is key to her success in life [16-18]. Recent cohort and
longitudinal studies have shown that symptoms of ED



that begin in adolescence, even if they do not morph into
clinical ones, persist into early adulthood and lead to
a greater risk of developing anxiety, depressive disorders,
and obesity [19, 20].

One of the ways to prevent EDs is by conducting screening
among adolescents girls especially in order to stave off
the development of clinical forms of ED in risk groups
[21, 22], even though, as recent studies have shown,
conclusive evidence that such screening has benefits or
does harm does not yet exist [4, 23]. Nevertheless, the
ability to detect early disordered eating behavior which
has not yet assumed pathological forms is of value not only
to medical staff, but also to psychologists and teachers
at secondary educational institutions. It is known that
preventive programs, among them media literacy and
healthy weight programs, cognitive-behavioral therapy,
and cognitive dissonance interventions, can significantly
reduce ED risk factors [24-26]. What we know about the
trajectory of ED symptomatology development from early
adolescence to adulthood allows us to conclude that ED
prevention should start before puberty [27].

Despite the socio-cultural pressure that all adolescent
girls, to some extent, experience, the risk of ED does not
affect many of them. This has to do with the multifactorial
nature of ED. Behavioral genetics research shows that there
is a hereditary predisposition to develop these disorders
[6, 28, 29]. Moreover, the particular environmental context
can also reduce or increase the risk of ED [30]. Among
those environmental factors, one of the most significant
is family dynamics [31-34]. Some characteristics of one's
personality may or may not predispose them to ED [35-38].

It should also be noted that biological, developmental,
psychological, and socio-cultural risks and protective
mechanisms form complex constellations that accompany
the process of individual development [35, 39-41]. The
more information we can collect on the interplay amongst
many of the factors involved in an individual's development
of a particular eating behavior, the better we will be at
understanding the mechanisms of ED genesis [42, 43].
Itis especially important to understand how the risk of ED
emerges in its preclinical stages, namely during adolescence;
which groups of adolescents become vulnerable to ED,
and if it is possible to identify those areas of mental
development and environmental context through whose
leverage we can affect the risk of ED [39, 40].

Among the psychobiological factors associated with
ED are the individual traits of temperament and character

[44-47]. Temperament is considered one of the predictors
for developing psychopathology due to its biological
background, including rather high heritability, early
manifestation, and relative stability during development
[48, 49]. For example, temperamental characteristics in
early childhood may predict body dissatisfaction and ED
symptoms in adolescence [50, 51]. Temperament is one
of the early indicators that can point to the subsequent
development of personality traits influenced by experience
and context [49].

One of the best known is Cloninger's multidimensional
psychobiological model of temperament and character,
which clinical observations have led him to develop.
This served as the basis for the development of the
Temperament and Character Inventory (TCl) [52], which
has become the go-to tool in various studies related to
the substantiation of the neurobiological foundations of
personality development, including neurobiological and
genetic studies of psychopathology [53-55].

The adequate diagnostic and differentiating properties
of TCI make it a tool that is used in the study of mental and
personality disorders, as well as in person-centered therapy
[56-58]. The TCl used in ED studies indicates significant
differences between ED patients and healthy controls
[44, 59, 60]. Using the Cloninger's seven temperament and
character dimensions as indicators and applying latent
profile analysis, significant differences among profiles and
ED diagnoses were observed [45]. There are also indications
that subclinical forms of disordered eating behavior also
show an association with TCl indicators [37, 61, 62].

Not only temperament and character traits, but also
a number of other personality traits show significant
associations with disordered eating behavior. These
include perfectionism [63, 64], alexithymia [65, 66], low
self-esteem [67, 68], personal ineffectiveness [69, 70],
negative emotionality [71, 72], and other features.

The multidimensional nature of ED, with many risk and
protective mechanisms, encourages researchers to probe
for any possible forms of interaction between these factors.
By using various methods of multivariate analysis, we are
able to assess the moderation and mediation effects of
such interactions that offer different etiological and
maintenance models of ED [41, 43, 73-76].

The main purpose of this research was to probe for
direct and indirect relationships between Cloninger’s



temperament and character traits and the risk of developing
ED in a community sample of adolescent girls. We have
used a multidimensional approach to investigate variables
that can interact with temperament and character traits
to predict ED symptomatology. In addition, we endeavored
to compare subgroups at high and low risk of ED in terms of
BMI, body dissatisfaction and weight preoccupation, as well
as a range of personality traits and satisfaction with family
relationships. We hypothesize that a multidimensional
approach has the potential to spawn valid models with
significant predictor potential of ED risk in adolescent girls.

METHODS

The cross-sectional observational self-report study of a
nonclinical sample of adolescent girls (298 participants) was
carried out in the city of Ryazan (Central region of the Russian
Federation) from November 2009 to November 2010.

Convenience sampling was adopted for the aims of this
research.

Inclusion criteria: (1) adolescent girls aged 12 to 17 years,
(2) attending Middle and High School, (3) consent of
participants and their parents, and (4) absence of indications
of diagnosed mental disorders (according to information
received from the school administration).

Exclusion criteria: (1) refusal of the girl or her parents
to participate in the study at any stage, (2) inappropriate
responses to the validation items of the Temperament
and Character Inventory, and (3) Body Mass Index (BMI)
of more than 34 or less than 13.

Prior to the start of the study, informed consent was obtained
from the girls’ parents for participation of their daughtersin
the study. Beforehand, the girls received information about
the aims and conduct of the study. They were also informed
that they could withdraw from the study at any time.

The girls were asked to fill out three paper-and-pencil
questionnaires with Likert scales: (1) The Eating Attitudes
Test (EAT-26), with 26 items; (2) The Risk Factors of Eating
Disorders (RFED) questionnaire with 55 items (Table S1in
the Supplementary); and 3) The Cloninger Temperament
and Character Inventory (TCI-R, short form), with 140 items.

The questionnaires were used to gauge eating attitudes
and behavior, weight and body concerns, temperament
and character, some personality traits, and dynamics in
the family. The girls were also asked to indicate their height
and weight and make some marks in a form with eleven
100-mm vertical lines (Dembo-Rubinstein Self-esteem
Scale) to rate their health, happiness, appearance, and
some other features (Figure S1 in the Supplementary).

The questionnaires were filled by the group of girls in
a classroom environment during two lessons of 45 minutes
with a break of 10-15 minutes.

1. Eating Attitude Test (EAT-26)

The Russian version of the Eating Attitudes Test (EAT-26)
[77,78] was used to assess the risk of ED. EAT-26 is a
widely used self-report questionnaire for screening for
symptoms of AN and BN in adults and adolescents [79].
The questionnaire includes 26 items, for all of which the
respondent can choose one of six possible answers,
from “never” to “always"”. The answers “always”, “usually”,
and “often” are scored as 3, 2, 1, respectively. The rest
of the answers — “sometimes”, “rarely”, and “never” —
are assigned a value of 0 points. Scoring for question 26
is reversed. The total scores on the questionnaire can vary
from a minimum value of 0 points to a maximum
of 78 points. Total score cutoff at or above 20 is usually
used for identifying respondents with possible ED risk.

According to the factor structure proposed by the authors,
EAT-26 has three subscales: (1) Dieting; (2) Bulimia and
Food Preoccupation; and (3) Oral Control. However, there
has been a number of studies indicating that for non-
clinical populations of adolescents or students at colleges
and universities, the three-factor model is not applicable
[80, 81]. In the present study, we have some of the scores
of the above-mentioned subscales, but also, based on
the data of exploratory factor analysis (EFA), we have
obtained new estimates in accordance with the 5-factor
model, which more adequately describes our sample (see
more details in the Statistical analysis section and in the
Supplementary Table S2).

To analyze the effects of moderation and mediation,
we used the EAT-26 total scores derived from the 6-point
scoring system, which scored the answer “always” as 5 and
answer “never” as 0 points, since EAT-26 variables have
multiple outliers in the 4-point scoring system, reducing
their fit to a normal distribution.



2. Cloninger Temperament and Character
Inventory-Revised (TCI-R, short form)

To assess the traits of temperament and character, we
used Cloninger Temperament and Character Inventory-
Revised (TCI-R, short form) [52]. The original version of
the questionnaire and permission to use it were obtained
from the lead author. The translation was done with the
help of an expert, a bilingual psychologist from the U.S.
A reverse translation was also done by an independent
translator. Currently, TCl is considered a tool for assessing
the seven dimensions of personality in terms of the
comprehensive biopsychosocial model applicable not
only to the assessment of psychopathology, but also to
the general population [55].

In accordance with Cloninger's model, temperament
involves four dimensions: Novelty Seeking (NS), Persistence
(PS), Reward Dependence (RD), and Harm Avoidance (HA).

Individual differences of a higher level associated with
the formation of personal characteristics relating to the
relationship of a person to themselves, with society, and
with the world as a whole constitute the three dimensions
of character. Self-Directedness (SD) is a personality trait
associated with the ability of an individual to be self-
sufficient, responsible, and able to calibrate their behavior
to their own goals and values; Cooperativeness (C) is
associated with individual differences that explain human
behavior in their interaction with others; for example,
empathy, willingness to help, etc.; Self-transcendence (ST)
describes individual differences in people's relationship
with the world as a whole, their identification with something
related to spirituality, and the desire to determine the
meaning of a person’s existence in the world [55].

The original questionnaire contains 240 items, the first
140 of which can be used as a short form. The authors of
the questionnaire allow the use of answers in the form of
“agreement-disagreement”, as well as in the form of a Likert
scale. We used a 3-point scoring system with the response
options “true”, “somewhat true”, and “false”. A score of 1
was assigned to “false” responses and a score of 3 to “true”
responses. Thus, the evaluation of each answer was done
in points ranging from 1 to 3. The reverse items were
evaluated in the opposite order.

3. Risk Factors of Eating Disorders (RFED)
questionnaire

To assess the typical ED risk factors, we developed an
original 55-item questionnaire (Risk Factors of Eating

Disorders, RFED), which included eight scales aimed at
assessing some personal characteristics, body dissatisfaction,
and weight concerns, as well as questions to assess family
relationships. The mentioned-above 3-point scoring system
was used. Total scores were measured for each scale. A brief
description of the mentioned scales is given below, and
the entire questionnaire is presented in Table S1 (in the
Supplementary).

Perfectionism, 7-point scale with Cronbach’s alpha 0.665
and statements such as “I love everything to be perfect”,
“l would like to be honors-student”.

Alexithymia, 6-point scale with Cronbach’s alpha 0.802
and statements such as “Sometimes | can't tell if 'm hungry
or upset”, “Sometimes | get feelings | can't define”.

Self-Distrust, 7-point scale with Cronbach'’s alpha 0.771
and statements such as “I feel like | can't achieve much
in life”, “I don't believe in myself”. This characteristic
is comparable to the “ineffectiveness” of the Eating Disorder
Inventory [82].

Negative Emotionality, 11-point scale with Cronbach’s
alpha 0.847 and statements such as “l am often depressed”,
“l always think long and hard about what is happening to
me”, “I often cry”.

Risk Behavior, 4-point scale with Cronbach’s alpha 0.643
and statements such as “l would like to experience the
thrill even at the risk of my life (for example, skydiving)”,
“If | was offered a weak drug, | would risk trying".

Body Dissatisfaction, 4-point scale with Cronbach'’s alpha
0.804 and statements such as “I don't like my body”, “l envy
the looks of other girls”.

Weight Concerns, 8-point scale with Cronbach’s alpha
0.812 and statements such as “I think | can't be happy until
| lose weight”, “Weight affects my mood, self-esteem, well-
being and self-confidence”.

Family Relationships Dissatisfaction, 8-point scale with
Cronbach’s alpha 0.789 and statements such as “I think
my family underestimates me”, “My successes at home are
scarcely encouraged”, “In the family, | am often scolded
for missteps and shortcomings”.

4. Dembo-Rubinstein method of self-esteem
measurement

The Dembo-Rubinstein method of self-esteem measurement
[83] was used. Respondents were asked to assess their own
health, mind, creativity, memory, appearance, self-belief,
will, determined character, authority among peers, level
of physical fitness, happiness. As an analyzed variable the



level of self-esteem was used as an average value from
the measurements of all characteristics obtained. This
assessment tool is presented in more detail in Figure S1
(in the Supplementary).

1. Descriptive statistics and assessment
of scale reliability
Descriptive statistics was used to extract the general
characteristics of the sample: age, body mass index, and
other categorical and continuous variables. Observations
with missing data were removed. Because a humber of
variables characterizing eating behavior had a significant
skewness and kurtosis, it was decided to prioritize methods
of nonparametric statistics.

Cronbach’s alpha was used for the assessment of the
scale’s reliability for questionnaires with Likert scales
(EAT-26, TCI-R, RFED).

2. Exploratory factor analysis (EFA)

As mentioned above, the three-factor model of EAT-26
is not applicable for adolescent nonclinical samples.
In this regard, at the first stage, we decided to conduct an
exploratory factor analysis to refine the model which could
be adequate to our sample. We used the factor extraction
method based on the method of principal component
analysis of the correlation matrix with the Varimax rotation,
with 3-, 4-, 5-, and 6-factor models tested according to an
eigenvalue level higher than 1.0 and the scree plot. Factor
loadings of less than 0.60 were discarded.

The method of principal component analysis of the
correlation matrix with the Varimax rotation was also used
to assess the reproducibility of the factor structure of TCI-R
for the temperament and character scales separately, as
well as for all seven scales. Factor models were tested in
accordance with the expected number of questionnaire
scales (Table S3 in the Supplementary).

3. Identification and comparison of contrast groups
with high and zero risk of ED

In accordance with the generally accepted cut-off criterion
for the EAT-26, groups of girls with high (EAT-26=20) and
zero (EAT-26=0) values of the total EAT-26 were identified.
The 2x2 contingency table was analyzed with the Pearson’s
chi-square test of independence of distribution of the
proportions of girls with high and zero ED risk depending
on the grade (7-8 and 9-11 grades).

4. Comparison of eating attitudes and behavior
(EAT-26) in two age groups

To account for the differences between younger and older
adolescents, the entire sample was divided into 2 age groups:
12-14years old and 15-17 years old. Since the distributions
of the EAT-26 scores do not meet the criteria of normality,
age differences were assessed using the Mann-Whitney
test.

5. Binary logistic regression analysis

The logistic regression analysis (Wald statistic) was performed
to assess the effects of independent predictors — BMI,
temperament, and character traits (TCI-R), personality traits,
and dissatisfaction with family relationships (RFED) — on
the binary dependent variable of high (EAT-26>20) vs. zero
(EAT-26=0) risk of ED. We used the Enter model of logistic
regression analysis.

6. Correlation analysis

The Spearman correlation analysis was used to estimate
how EAT-26 total, BMI, TCI-R, RFED and self-esteem
characteristics relate to each other.

7. Moderation analysis

To identify any significant moderation of the influence
of one variable on another, regression analysis with two
independent variables was used, taking into account the
multiplicative term between the independent variables.
BMI and seven traits of temperament and character (TCI-R)
were used as independent variables. The EAT-26 total score
assessed on a 6-point scale was treated as a dependent
variable and Self-Esteem and six personality measures
(RFED — Perfectionism, Alexithymia, Self-Distrust, Negative
Emotionality, Risk Behavior), as moderators.

8. Mediation analysis

Path analysis using EQS 6.4 soft was utilized to identify
any significant mediation of the influence of one variable
on another. BMI and seven traits of temperament and
character (TCI-R) were used as independent variables.
The EAT-26 total score assessed on a 6-point scale was
treated as a dependent variable, and Family Relationships
Dissatisfaction as a mediator variable.

We used the Statsoft Statistica v10.0 software for all types
of analyses, except for EFA and the moderation analysis,
which were analyzed using IBM SPSS Statistics, v.23. EQS
6.4 soft was used for mediation analysis.



RESULTS

Overall sample characteristics

The sample was made up of students from four general
secondary schools of the city of Ryazan, Russia. Two hundred
and ninety-eight girls from 12.3to 17.3 years old, students in
7-11 grades, were selected based on the inclusion-exclusion
criteria. The mean age of the participants was 14.77+1.13
years. Some 90.3% of the group had already experienced
menstruations. The mean age of menarche was 12.7+0.9
years. Most of the sample consisted of girls in 7-8 grades
(88 and 98, accordingly, for a total of 186). The smaller part
of the sample was made up of students in grades 9, 10, and
11 (28, 41, and 43 persons accordingly, for a total of 112).
BMI varied from 13.49 to 33.98. Mean BMI=19.49+3.16.

Eating attitudes and behavior characteristics
Thirty-three girls (11.1%) with total EAT-26 scores at or above
20 (risk group for ED) were identified. The contrast group
with total scores of 0 consisted of 29 girls. A comparison
of the proportion of girls with a risk and no risk of ED
depending on their grade (7-8 and 9-11 grades) yielded
significant differences by the 2x2 contingency tables: chi-
square=4.39, df=1, p=0.036 (Figure 1).

Factor analysis results confirm the impossibility of
reproducing the 3-factor structure proposed by the authors
of the questionnaire. Seven eigenvalues >1 were obtained.
In accordance with the Kaiser criterion, up to 7 independent
factors can be considered. The most realistic for our sample
seems to be a 5-factor model with the exclusion of items 2,
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Figure 1. The proportion of girls with high (EAT-26220) and low
(EAT-26=0) ED risks depending on grade (7-8 and 9-11 grades).

4,5,10, 15,19, 22, 24, 26, which have low factor loadings
(Table S2 in the Supplementary). The remaining items, all
with factor loadings of more than 0.62, form 5 factors: (1)
Drive for Thinness (items 1, 11, 12, 14, a=0.839); (2) Dieting
(items 6, 7, 16, 17, a=0.868); (3) Social Pressure to Gain
Weight (items 8, 13, 20, a=0.753); (4) Bulimia (items 9, 25,
0=0.828); and (5) Food Preoccupation (items 3, 21, a=0.554).

To statistically evaluate the differences between younger
and older adolescents, the entire sample was divided into
two age groups: 12-14 years old and 15-17 years old. Since
the distributions of the scales and the EAT-26 total score
did not meet the criteria of normality, age differences were
assessed using the Mann-Whitney test. A comparison of
EAT-26 total and its three and five subscales demonstrated
some significant differences between age groups (Table 1).

Table 1. Descriptive statistics of BMI and eating attitudes measured by the EAT-26 in two age groups of adolescent girls

Age group (years)
TG 12-14 15-17 12-14 15-17 12-14 15-17 Mann-Whitney test

(N=169) (N=129) (N=169) (N=129) (N=169) (N=129)

Min/Max Mean+SD Mean Rank U p
Age 12.3/14.9 | 15.0/17.3 | 13.9+0.60 | 15.9+0.61 | 85 234 0.0 0.0001
BMI 13.5/26.6 | 14.3/33.9 | 18.75+2.55 | 20.46+3.60 | 131.8 172.7 7912.0 0.0001
EAT-26 total 0/42 0/47 7.01£7.47 | 9.26£10.09 | 142.7 158.39 9753.5 0.119
Three factors model (EAT-26)
Dieting 0/25 0/33 4.03+5.24 | 5.88+7.12 | 140.7 161.05 9411.0 0.041
Bulimia and Food Preoccupation | 0/6 0/10 0.32£0.95 | 0.79+£1.85 | 142.5 158.6 9724.5 0.016
Oral Control 0/20 0/14 2.66+3.54 | 2.60+3.29 | 148.9 150.3 10793.0 0.881
Five factors model (EAT-26)
Drive for Thinness 0/12 0/12 2.15+3.36 | 3.44+4.07 | 137.9 164.7 8942.5 0.004
Dieting 0/12 0/12 0.72+1.93 | 0.92+2.18 | 146.0 154.1 10305.5 0.270
Social Pressure 0/9 0/9 1.69+2.50 | 1.37+2.35 | 153.3 144.5 10257.0 0.328
Bulimia 0/0 0/4 0 0.05+0.39 | 148.5 150.8 10731.5 0.106
Food Preoccupation 0/3 0/6 0.12+0.56 | 0.28+0.93 | 145.5 154.8 10221.0 0.051
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Table 2. Temperament and Character scales characteristics

Scales MeanzSD Min Max Skewness Kurtosis Cronbach’s alpha
Novelty Seeking 40.53+5.75 26 56 0.127 -0.024 0.707
Harm Avoidance 40.80+6.31 25 55 0.004 -0.480 0.754
Reward Dependence 44.4014.98 27 57 -0.483 0.178 0.584
Persistence 40.81+7.04 22 58 -0.033 0.031 0.861
Self-Directedness 45.09+6.47 25 58 -0.284 -0.157 0.789
Cooperativeness 45.98+5.33 24 59 -0.831 1.164 0.697
Self-Transcendence 31.3145.97 16 46 0.122 -0.414 0.802
( )
EAT-26 (6) B a
-1 0 1

BMI 0.12 | 0.23

TCI-NS

TC-HA  0.12 0.2

TCI-RD -0.12
TCI-PS  0.12 0.14 -0.28 [ -0.21
TCI-SD |-0.25(-0.26 -0.24 (-0.37 | 0.16
TCI-C -0.12 -0.35 0.35 | 0.19 | 0.36
TCI-ST  0.13 0.13 0.27 [ -0.33
Weight Concerns | 0.48 | 0.61 | 0.37 | 0.12 -0.24 | -0.21
Body Dissat. | 0.35 | 0.44 | 0.25 | 0.16 | 0.20 -0.44 | -0.24 0.62
Perfectionism  0.16 | 0.25 0.13 0.38 | -0.19 0.28 | 0.20
Alexithymia | 0.20 | 0.25 0.24 | 0.37 -0.53|-0.15| 0.42 | 0.24 | 0.30 | 0.29
Self-Distrust | 0.22 | 0.25 0.14 | 0.55 -0.20 | 0.35 | 0.26 | 0.41 | 0.26 | 0.72
Neg. Emotion. | 0.30 | 0.31 0.45 [-0.20 -0.20 | 0.27 | 0.29 | 0.56 | 0.28 | 0.53 | 0.61
Risk Behavior  0.14 | 0.21 | 0.16 | 0.35 |-0.16 -0.27 [-0.20 | 0.23 | 0.25 | 0.22 0.29 | 0.30 | 0.16
Family Dissat. | 0.24 | 0.31 0.23 |-0.14 -0.45(-0.26 | 0.22 | 0.26 | 0.36 | 0.24 | 0.43 | 0.50 | 0.50 | 0.25
Self-Esteem -0.16 -0.17 -0.15 -0.33( 0.18 0.19 | 0.36 | 0.23 -0.21 -0.36 -0.32 (-0.38 | -0.48 -0.31
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Figure 2. Correlation heatmap between EAT-26 total, BMI, TCI-R, RFED personality and self-esteem characteristics
in the total sample

Note: EAT-26 (4) and EAT-26 (6) - total scores of EAT-26 derived from 4-point and 6-point scoring accordingly; statistically significant coefficients
at p <0.001 are highlighted by frames.
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The incidence of EAT26 values at or above 20 is higher in
the 15-to 17-year-old group — 15.5% vs. 7.7% in the 12- to
14-year-old age group. Although the differences are not
statistically significant, there is a trend towards significance
(chi-square=3.43; p=0.064).

Basic statistics and the Cronbach'’s alpha coefficients of
seven TCI-R scales in the sample (N=298) are given in
Table 2. The procedure used in exploratory factor analysis
and factor loadings before and after rotation are presented
in Table S3 (in the Supplementary). Cross-correlations
between scales are presented in Figure 2.

Variables considered as probable and independent
predictors of ED risk — BMI, temperament and character
traits (TCI-R), personality traits, family relationship
dissatisfaction (RFED), self-esteem — were included into
the logistic regression analysis. The binary dependent
variable was high (EAT-26220) or zero (EAT-26=0) risk of ED.
The Wald statistics was used (Table 3).

Independent variables (predictors)

BMI

TCl (Temperament and Character Inventory)
Novelty Seeking

Harm Avoidance

Reward Dependence

Persistence

Self-Directedness

Cooperativeness

Self-Transcendence

RFED (Risk Factors of Eating Disorders)
Weight Concerns

Body Dissatisfaction

Perfectionism

Alexithymia

Self-Distrust

Negative Emotionality

Risk Behavior

Family Relationships Dissatisfaction

Self-Esteem

Based on the decrease Wald statistics principle,
independent predictors of ED can be presented in decreasing
order of predictive value as: (1) Weight Concerns, (2) Body
Dissatisfaction, (3) Self-Directedness, (4) Self-Distrust, (5)
Negative Emotionality, (6) Low Self-Esteem, (7) Family
Relationships Dissatisfaction, (8) Alexithymia, (9) Novelty
Seeking, and (10) BMI. Some variables with p-level <0.1
(Harm Avoidance, Perfectionism, Risk behavior) demonstrate
a tendency toward significance.

Spearman correlations between EAT-26 total, BMI, TCI-R,
RFED personality, and self-esteem characteristics were
established (Figure 2). EAT-26 total was assessed on a
4-point scale and with the same assessment, but on
a 6-point scale. The last estimation option was chosen as
preferable due to the smaller number of outliers in the
EAT-26 total distribution and was subsequently used to
test the moderation and mediation models. It can be seen
that many probable risk factors are also correlated with
each other, which confirms that it is possible to detect the
effects of moderation and mediation.

Contrast groups

N Wald

EAT=0 EAT220 statistic g

29 33 4.52 0.034
29 33 5.13 0.023
29 33 3.23 0.072
29 33 0.46 0.500
29 33 0.21 0.643
29 33 10.65 0.001
29 33 1.27 0.260
29 33 0.928 0.335
28 33 19.76 0.0001
28 33 15.05 0.0001
28 33 3.06 0.080
28 33 5.30 0.021
28 33 10.29 0.001
28 33 8.20 0.004
28 B 3.66 0.056
28 33 5.66 0.017
26 31 5.74 0.017



Table 4. Summary of the regression analysis of all significant moderator effects

Parameters B SEB t P R?
Model 1. “BMI* Self-Distrust”
Intercept 31.953 19.109 1.672 0.096
BMI -1.258 0.980 -1.284 0.200 0.180
Self-Distrust -2.493 1.618 -1.541 0.124
BMI* Self-Distrust 0.217 0.083 2.616 0.009
Model 2. “BMI* Risk Behavior”
Intercept -34.655 18.984 -1.825 0.069
BMI 2.596 0.959 2.706 0.007 0.102
Risk Behavior 5.888 2711 2172 0.031
BMI* Risk Behavior -0.218 0.135 -1.610 0.108
Model 3. “Cooperativeness* Alexithymia”
Intercept -27.780 31.495 -0.882 0.378
Cooperativeness 0.851 0.669 1.272 0.204 0,093
Alexithymia 6.141 2.539 2.419 0.016
Cooperativeness* Alexithymia -0.106 0.054 -1.943 0.053
Model 4. “Cooperativeness* Negative Emotionality”
Intercept -43.042 36.823 -1.169 0.243
Cooperativeness 1.141 0.787 1.450 0.148 0,092
Negative Emotionality 3.728 1.511 2.467 0.014
Cooperativeness* Negative Emotionality -0.065 0.033 -1.997 0.047
Model 5. “Cooperativeness* Self-Esteem”
Intercept 177.208 52.187 3.396 0.001
Cooperativeness -2.874 1.135 -2.532 0.012 0.075
Self-Esteem -1.802 0.717 -2.511 0.013
Cooperativeness* Self-Esteem 0.034 0.015 2.172 0.031
Model 6. “Self-Transcendence* Negative Emotionality”
Intercept 54.015 22.704 2.379 0.018
Self-Transcendence -1.455 0.739 -1.970 0.050
Negative Emotionality -1.337 0.947 -1.412 0.159 0.083
Self-Transcendence* Negative Emotionality 0.067 0.030 2.241 0.026
Model 7. “Self-Transcendence* Risk Behavior”
Intercept -23.853 16.830 -1.417 0.157
Self-Transcendence 1.269 0.535 2.370 0.018
Risk Behavior 6.476 2.485 2.606 0.010 0065
Self-Transcendence* Risk Behavior -0.153 0.077 -1.981 0.048
Table 5. Intercept (A0) and linear regression coefficients (A1) at low and high values of moderators
Levels of moderators and coefficients
Model | Independent variables Moderators Low High
A0 A1 A0 A1
1 BMI Self-Distrust 1212 0.47 -3.87 1.86
2 BMI Risk Behavior -6.43 1.55 16.56 0.70
3 Cooperativeness Alexithymia 24.48 -0.05 64.50 -0.73
4 Cooperativeness Negative Emotionality 23.89 -0.03 63.85 -0.72
5 Cooperativeness Self-Esteem 68.24 -0.84 25.25 -0.04
6 Self-Transcendence Negative Emotionality 30.00 -0.25 15.66 0.47
7 Self-Transcendence Risk Behavior 7.19 0.54 32.48 -0.06
30 Consortium Psychiatricum | 2023 | Volume4 | Issue?2




Over all, eight variables — BMI and seven TCI measures —
have been considered as predictors; the EAT-26 total score
assessed at a 6-point scale, as a dependent variable; and
six personality measures (Perfectionism, Alexithymia, Self-
Distrust, Negative Emotionality, Risk Behavior and Self-
Esteem), as moderators.

To test for moderator effects, with EAT-26 total as
the dependent variable, a subsequent series of linear
multiple regressions were computed. Each independent
variable, each moderator variable, and the product of the
independent and moderator variable were entered into
these regression analyses. The nature of each statistically
significant interaction was examined with high and low
representing the effects at 1 SD above the mean and 1
SD below the mean, respectively.

A total of 48 moderation models were analyzed, of
which seven cases showed significant moderation effects
(Table 4, Table 5).

There are two significant interactions between BMI as
predictor of disordered eating with such RFED parameters
as Self-Distrust and Risk Behavior.

Three moderation effects were also uncovered as
relates to the TCl character score Cooperativeness as
an independent variable and Alexithymia, Negative
Emotionality, and Self-Esteem as moderators.

The next independent variable for which significant
moderation effects were identified was the TCI character
score Self-Transcendence. For this independent variable,
two significant moderators were found: Risk Behavior
and Negative Emotionality.

BMI and seven traits of temperament and character
(TCI-R) were used as independent variables. The EAT-
26 total score assessed on a 6-point scale was treated
as the dependent variable, and Family Relationships
Dissatisfaction as the mediator variable. All 8 mediation
models were analyzed, of which three showed significant
mediation effects. Three models with the TCl character
traits SD, C, and ST as independent variables and Family
relationship dissatisfaction as the mediator showed a
good fit. The hypothesized relationships between three
dimensions of character by the Cloninger’s TCl and Family
Relationships Dissatisfaction as the mediator variable were
statistically significant. The effects of C and ST on eating
behavior (EAT-26 total scores on a 6-point assessment)

-0,197
TCl

Self-Directedness

-0,468 0,231

Family
relationships
dissatidfaction

TCI
Cooperativeness
-0,243 0,323
Family
relationships
dissatidfaction
TCl

Self-Transcend

0,223 0,323

Family
relationships
dissatidfaction

EAT-26
total

EAT-26
total

EAT-26
total



are fully mediated by Family Relationship Dissatisfaction
without the direct effects. SD demonstrates also a direct
effect on the EAT-26 level: however, the effects through
the mediation are more pronounced.

The results of the mediation analysis are presented in
Figure 3 (A, B, C) and in Table S4 (in the Supplementary).

DISCUSSION

The comparison of EAT-26 total and its three and five
subscales showed some significant differences between
age groups. There were no significant age differences in the
total EAT-26 scores, but the Dieting scale of the traditional
3-factors model had higher scores in older girls (15-17 years
old). But in the five-factor model, significant differences
were observed only on the “Drive for Thinness” scale, while
on the “Dieting” scale, which reflects the specifics of the
eating behavior, the differences were not significant. This
can be explained by the fact that the Dieting scale in the
three-factor model includes items concerning both dieting
and drive for thinness. It is likely that the age differences
in the dieting scale scores (three-factor model) are mainly
due to those items related to weight concerns and drive
for thinness.

In terms of one of the research questions concerning
the prevalence of ED risk in adolescent girls from the
community sample, the present study demonstrates
that 11.1% of girls in all samples had EAT-26 scores at or
above 20, which is evidence of a risk of ED. At the same
time, comparison between the age groups of 12-14 and
15-17 years olds showed that the risk of ED was noticeably
higher in the older age group (15.5% vs 7.7% in the younger
group). The differences are not statistically significant, but
there is a trend (p=0.064). This is consistent with the results
of other investigations dealing with EAT-26 screening in
adolescent samples [84].

The prevalence of ED risk as measured by EAT-26 varies
greatly with age, gender, and region in which the study
is conducted. Most contemporary reviews and meta-
analyses are based on samples of university and college
students [85, 86]. In the only cross-cultural study [87]
involving female students from Russia and Japan, 8.6%
of the Russian respondents and 7.9% of the Japanese
respondents appeared at risk. The differences are not
statistically significant. The results for adolescents are
lower. In many cases, the samples include not only girls,

but boys as well. For example, it is reported that in a Greek
sample of adolescent girls the occurrence of EAT scores
that exceeded the cutoff level over the years were 24.7%
(2011) [88], 19.3% (2017) [89], and 25-33% for boys and
girls, depending on the BMI level (2021) [90]. For Hong
Kong and Chinese adolescent girls, we can find estimates
of ED risk at 6.5% (1996) [91], 26.6% (2011) [92], 27.1%
(2017) [93], and 6.8% (2022) [94]. Among 15- to 19-year-
old adolescent girls from the Kingdom of Saudi Arabia,
disordered eating behaviors were established in 25.47% of
participants in the study [95]. A systematic review and meta-
analysis of child and adolescent mental health disorders
in the GCC report on the pooled prevalence of disordered
eating behavior tested by the EAT-26 as 31.55% [96].
The prevalence of disordered eating behavior in a Dutch
cohort study on mental health and social development
from preadolescence into young adulthood as reported
by F.R. Smink et al. stood at 14-22% [97].

In the few community studies of adolescents' eating
attitudes and behavior conducted in Russia, an average of
about 8-15% adolescent girls exceeded the cutoff [98, 99].
One study highlighted the significant influence of the school
type factor. The ED risk was most pronounced in students
at a prestigious linguistic gymnasium (21.4%) compared
with students at ordinary schools (6%) [98]. On the whole,
the prevalence of ED risk arrived at in this study is in line
with the existing data on Russia and is generally consistent
with the results of other studies involving high school
adolescent girls in the West.

The logistic regression analysis of a sample of two
subgroups with high (EAT-26220) and zero (EAT-26=0) risk
of ED regarded as a binary-dependent variable made it
possible to identify and rank some variables as putative
predictors of ED risk. Among them the most potent
effects were attributed to Weight Concerns and Body
Dissatisfaction. The rank correlation coefficients between
EAT-26 and the parameters of Weight Concerns and Body
Dissatisfaction are also the biggest amongst other significant
coefficients. These parameters may be considered as
dominant risk factors. This fully consists with the previously
reported data on the risk factors of ED [8,11-13, 100, 101].
In a recent umbrella review of published meta-analyses,
the risk factor of body dissatisfaction leading to ED was
graded as suggestive [14].



At the same time, the effect of BMI on eating attitudes
and behavior is much subtle and ranks last among all
mentioned effects. The correlation coefficient between
BMI and EAT-26 total is very low (0.18). This suggests
that subjective perceptions of body image and weight in
adolescent girls play a much more important role in the
risk of developing ED as measured by EAT-26 than an
objective indicator such as BMI. Generally, in studies of risk
factors for ED among adolescents with reasonable weight,
BMI shows a weak association and is not considered an
important predictor of ED. However, in overweight and
obese adolescents BMI becomes a more significant risk
factor for ED [15,90,94,102]. It should also be noted that the
relationship between BMI and ED risk should be considered
in the context of the risk of developing a specific disorder:
AN, BN or binge eating disorder (BED).

With regard to temperament and character traits,
statistically significant effects were identified for SD
(p=0.001) and NS (p=0.023). There is also a trend towards
significance in HA (p=0.072). Girls at high risk of ED have
higher NS and HA and lower SD. SD seems to have the
biggest effect. Correlations between SD and EAT-26
total are also the strongest, but they are negative. Many
previous studies regarding the comparison of Cloninger's
temperament and character traits in individuals with ED and
healthy controls have reported similar results [36, 37, 44,
60, 62, 103-105]. As a rule, low SD is not only characteristic
of ED, but also of other psychopathologies [106, 107]. As
for temperamental traits, the results of a meta-analysis
show that higher NS values are typical of a BN diagnosis,
only, while higher values of HA are characteristic of all
types of EDs [46].

Among other personal characteristics that seem to have
a significant impact, we can point to such traits as high
Alexithymia (p=0.021), Self-Distrust (p=0.001), Negative
Emotionality (p=0.004), and low Self-Esteem. (p=0.017).
For the high Perfectionism and Risk Behavior categories,
there are only tendencies towards significance (p=0.08
and p=0.056, accordingly). All of these features are among
the known risk factors of ED, which has been confirmed
by many studies [63-72].

Another variable that seems to have a significant weight
is Family Relationships Dissatisfaction (p=0.017). Girls at
risk are significantly more dissatisfied with the dynamics in
their families. They believe that their parents underestimate
them, treat them too harshly, often punish them for
misconduct, do not notice their achievements, and so on.

Itis known that family factors are also considered important
components in the system of risk and protection factors in
the development of disordered eating behavior [31, 32, 34].
For example, adolescents diagnosed with Restrictive Eating
Disorders are characterized by alexithymia, which comes
with a pattern of dysfunction in family interactions, with
a predominance of collusive alliances [33]. In a population-
based longitudinal study of adolescents in Australia, an
association was found between low levels of parental
warmth and the risk of ED. The relationship was limited
to girls, and low parental warmth was associated with
bulimic behavior. As for the relationship between the
dynamics in the family and body dissatisfaction and drive
for thinness, there was a noticeable compounding effect
between low parental warmth and low monitoring [108].
In a sample of Italian adolescent boys and girls, significant
gender differences were also uncovered in the association
between poor family dynamics and dysfunctional eating
behavior: girls perceive their families as characterized
primarily by a low level of flexibility [109].

The correlation between the EAT-26 total score and all
prediction variables, in common with the correlation
between all variables, demonstrates that many of the
hypothesized risk factors also correlate with each other.
This suggests that there may be more complex associations
between variables that only a multivariate analysis can help
reveal. Among all the moderation and mediation models
we tested, several models demonstrated a good fit.

There are two significant interactions between BMI as
a predictor of ED risk with Self-Distrust and Risk Behavior
as a moderator. Adolescent girls who score high on Self-
Distrust demonstrate a faster increase in EAT-26 total scores
with an increase in BMI, than those whose Self-Distrust
scores are on the low end. At the same time, the level of
Risk Behavior has the opposite effect on the relationship
between BMI and eating attitudes. Girls with a high level
of Risk Behavior attitude show a weaker increase in EAT-26
total scores, with an increase in BMI. As mentioned above,
BMI is a weak predictor of ED risk, in particular for people
with normal weight, but we see that, when combined with
a high degree of Self-Distrust or low level of Risk Behavior,
the role of the BMI factor increases.

As already mentioned, C is also considered as weakly
associated with ED, but its role increases in combination
with factors such as a high level of Alexithymia or Negative



Emotionality. At high levels of one or the other moderator,
there is a noticeable negative relationship between C and
EAT-26. The same effect was found for low Self-Esteem,
another moderator. These results indicate the presence
of complex relationships between psychobiological
personality predictors and the risk of ED in the context
of the moderation effects of other personality variables.
The same goes for ST, which is also considered almost
unrelated to the risk of ED. For this character trait, two
moderation effects were also found for the variables
Negative Emotionality and Risk Behavior. Girls with a high
level of Negative Emotionality show a positive relationship
between ST and EAT-26 total scores, whereas with a low
level of Negative Emotionality we see an opposite consistent
pattern. At a low level of Risk Behavior, there is an evident
positive relationship between ST and EAT-26, while at
a high level there is no relationship.

The C and ST items were also shown to be indirectly
associated with ED risk through the mediation variable
Family Relationships Dissatisfaction. This variable as
a mediator also increases the positive association between
low SD and ED risk.

The moderation and mediation models we have
uncovered suggest that we are dealing with a complex
system of interactions between many factors that can
increase or decrease the risk of ED in adolescents. Evidence
is accumulating pointing to the complex effects of risk-
protection interactions in relation to the study of the genesis
of adolescent ED. For example, high self-esteem appears to
be a protective factor when the girls possess a high degree
of perfectionism [110]; self-oriented perfectionism partially
mediates the relationship between body dissatisfaction
and disordered eating behavior [111]; body shame partially
mediates the relationship between body dissatisfaction
and eating behavior [112]; stress and attachment anxiety
predict emotional eating through rumination [113];
gender significantly moderates the relationship between
anxiety symptoms and EAT bulimia subscale scores, but
BMI does not [114]; perceived peer support seems to
have a moderation effect on the relationship between
a father’s psychological control and negative eating
attitudes and behaviors [115]; daytime sleepiness mediates
the relationship between internalizing symptoms and
disordered eating [116]; emotional eating and cognitive
restraint mediates the relationship between difficulties in
emotion regulation and perfectionism and ED symptoms
[117]; and many more. Indeed, further research into

the moderators or mediators involved in the system of
risk or protective factors regarding adolescent ED risk
is required.

Unfortunately, there are no similar studies on the
effects of moderation and mediation of the relationship
between temperament and character traits and adolescent
eating behavior. However, there is some information
regarding studies with adult participants. Serial mediation
analyses showed that association between HA and body
dissatisfaction in women with BN is fully mediated by two
significant, indirect effects through low self-esteem and
through depression and low self-esteem in serial [118].
It was also shown that the association of high HA and low
SD with ED severity is mediated by difficulties in emotion
regulation [119]. In one of the studies, it was found that
temperamental traits seem to play a full mediating role in
the relationship between puberty and ED severity: age of
puberty increases the level of HA, which in turn increases
the severity of ED [120].

In modern research, network-based methods for
psychometric data are increasingly used, including
in ED studies. In the network model, symptoms are
conceptualized as interacting and mutually reinforcing
elements in a complex network [2, 121, 122]. In one of these
studies, performed in a sample of 2,302 treatment-seeking
ED patients with different diagnoses, seven Cloninger's TCI-R
scales were also included among of the 32 features related
to ED diagnoses [123]. The authors indicated that among
all the symptoms of ED in question overvigilance, excessive
focus on inhibiting emotions and feelings, interoceptive
awareness, and perfectionism were critical. However,
it should be pointed out that with this approach, when
patients with fundamentally different diagnoses such as
AN and BED are mixed, information is lost as regards the
specifics of a particular disorder.

In the present study, for the first time in Russia, a
multidimensional approach was applied to the study of the
risk factors of eating disorders in adolescent girls, based on
the psychobiological model of temperament and character
of Robert Cloninger. In addition, an original questionnaire
(Risk Factors of Eating Disorders) was developed. As
a result, it was possible to identify several risk factors for
ED associated with psychobiological, personal, and family
factors, taking into account the effects of moderation and
mediation.



One of the limitations of this study is its cross-sectional
design, which does not allow for establishing a definitive
relationship between the presence of one or the other risk
factor and long-term consequences such as disordered
eating. The second limitation is the absence of a standard
validation procedure for some of the measuring
instruments used in this study. In addition, it can be
noted that all variables were obtained as a result of girls’
self-reporting, which could lead to inaccuracies in the
estimates. Therefore, the results obtained can only be
regarded as preliminary.

One of the possible directions to continuing this study
may be the introduction of other anthropometric variables
(not only BMI), which can be associated with an adolescent's
eating habits and reflect not only the actual values, but also
the deviation of individual anthropometric measurements
from their normalized values (percentiles, z-scores).

CONCLUSION

In general, it can be concluded that there are various
interrelated influences amongst the numerous possible
ED risk and prevention factors, which determines the
paths between the predictor and the outcome. The better
we understand these pathways, the more effectively it
will be possible to plan the prevention and treatment
of ED. It is of utmost importance to think about ways
to stave off the risk of ED starting from childhood and
adolescence.
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