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BACKGROUND

Subclinical symptoms of eating disorders (ED) appear
early, and adolescents still represent a specific risk group.
Are there strategies of self-regulation which can protect
adolescents against severe symptoms? We investigated
differential mediators between subclinical eating disorder
symptoms and negative vs. positive affect in adolescents.

PARTICIPANTS AND PROCEDURE

Data were collected twice. Adolescents (ages 17-18, N = 98)
filled in the Eating Disorders Inventory (EDI-2), the Voli-
tional Competences Questionnaire (VCQ), the Personality
Style and Disorders Inventory (PSDI) and the Positive and
Negative Affect Schedules (PANAS). We postulated two
different serial multiple mediation models originating in
eating disorders, one leading to negative affect (through
depressive personality style and self-motivation) and the
other leading to positive affect (through self-regulation
competences: self-relaxation and self-motivation).

RESULTS
The serial multiple mediation models were confirmed, with
the postulated variables serving as mediators of positive

and negative affect. In addition to body dissatisfaction,
there were two additional predictors for positive affect (in-
effectiveness and social insecurity) and five predictors for
negative affect (drive for thinness, bulimia, perfectionism,
interoceptive awareness, asceticism).

CONCLUSIONS

These experiences of eating disorders are associated with
affect, through self-regulation of emotion (self-motiva-
tion), which along with depression or self-relaxation leads
to either a decrease in the negative affect or an increase in
the positive affect. Self-regulation is an important factor
in preventing eating disorders and protecting the overall
emotional well-being in high school students.
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BACKGROUND

It is well known that symptoms of eating disorders
(ED) appear early; however, especially adolescents
still represent a specific risk group. According to the
BELLA-Study 23% of adolescents between 14 and
17 years old self-reported eating disorder behaviors
(Herpetz-Dahlmann, Wille, Holling, Vloet, & Ra-
vens-Sieberer, 2008) which should not be compared
to eating disorders in their appropriate sense. These
findings confirm a former study showing that 20%
of maturing girls experience subclinical eating prob-
lems giving symptoms of bulimia behaviors such as
self-induced vomiting and unhealthy diet (Graber,
Tyrka, & Brooks-Gunn, 2003). The study carried out
by Nishizawa et al. (2003) by means of the EAT-26
Questionnaire on Japanese adolescents aged 15-17
years showed that 11.2% of girls and 2.4% of boys
experience subclinical eating disorder symptoms.
Around 40% of all anorexia diseases refer to the early
and middle adolescent stage whereas bulimia nervosa
occurs in middle and late adolescence (Hoek, 2006).

Eating disorders affect young adults and adoles-
cents all over the world, and countries that are higher
or lower developed. The statistics show that in Po-
land (Zidtkowska, 2005), 0.5-1% of adolescents and
0.2-0.8% of adults suffer from anorexia. Specialists
prove that the problem is currently affecting children
as young as 9 years old. Research and statistics show
that bulimia is more common than anorexia; it can
affect 1.1-8% of the population of women. Even 1/3 of
patients are in a chronic condition.

Thus, adolescents may be recognized as an at-risk
group particularly vulnerable to eating disorder oc-
currence, which might suggest that this age group
should be provided with particular protection, pre-
vention and control of the development of eating dis-
orders. It has been proved that eating disorders in-
clude such behaviors as dietary restraint, binge eating
and self-induced vomiting different from the clinical
picture of an eating disorder in the severity, and not
in the type of the symptoms. Several authors have
suggested that disordered eating behaviors occur on
a continuum, with asymptomatic, unrestrained eating
at one end and clinical eating disorders on the other
(Dancyger & Garfinkel, 1995; Graber et al., 2003). Nu-
merous studies have found support for the validity of
the eating disorder continuum (Dancyger & Garfin-
kel, 1995; Graber et al., 2003). These studies attempted
to investigate the risk factors for ED, i.e. psycho-
logical distress, low self-esteem, neuroticism (Tylka
& Subich, 1999), depression (Dancyger & Garfinkel,
1995), perfectionism and affect lability (Levander
et al., 2016), and body dissatisfaction (Tuschen-Caf-
fier, Vogele, Bracht, & Hilbert, 2003; Vocks, Wachter,
Wucherer, & Kosfelder, 2008; Forbes et al., 2012;
Blasczyk-Schiep, Sokota, Fila-Witecka, & Kazén, 2016;
Czepczor, Koscicka, & Brytek-Matera, 2016).

The predictive role of body dissatisfaction for eat-
ing disorders in adolescents and young adults is well
investigated. Blasczyk-Schiep et al. (2016) showed
that “negative body and self-esteem was related to
the ambitious/narcissistic personality style in a non-
clinical population of young fashion models and con-
trols”. Other authors showed in a sample of Polish
adolescents that females reported significantly great-
er dissatisfaction with their appearance than their
male counterparts and significantly greater media
pressure to change their body shape. However, men
reported higher values on internalization of the ath-
letic-ideal body shape than women. In both groups
(female and male) body dissatisfaction was related
to body mass index. The authors indicate that it is
necessary to create effective programs to increase
awareness of body image among people in late ado-
lescence (Czepczor et al., 2016).

Symptoms of eating disorders are related to nega-
tive affect, fear of gaining weight and body dissat-
isfaction. Body dissatisfaction is a growing phe-
nomenon in America, with at least 80% of girls and
young women reporting being unhappy with their
bodies (Forbes et al., 2012). The cognitive-affective
component of a disordered body image is marked
by dysfunctional thoughts and negative feelings to-
wards one’s own body (Vocks et al., 2008). Research-
ers found that women with eating disorders display
negative emotions and cognitions to a greater extent
when looking at their own bodies than do healthy
controls (Tuschen-Caffier et al., 2003).

Negative emotions also play a huge role in pro-
voking and sustaining binge eating. A lot of studies
show that negative affect occurs prior to binge eat-
ing (Greno, Wing, & Shiffman, 2000; Waters, Hill,
& Waller, 2001; Wegner et al., 2002). Despite dietary
restraint and dysfunctional cognitive processes, emo-
tional regulation is among factors sustaining eating
disorders. Studies indicate that intensive emotional
states as well as problems with their regulation and
maladaptive regulation strategies (Gross, 2002; Sval-
di, Griepenstroh, Tuschen-Caffier, & Ehring, 2012),
and problems with identification of emotions (Harri-
son, Sulivan, Tchantria, & Treasure, 2010) are typical
for eating disorders.

Fewer studies examine preventive factors of eat-
ing disorders and emotional well-being in adoles-
cents. In this context, the following question would
be interesting: If every fourth adolescent experiences
subclinical symptoms of eating disorders (and only
1% of the population is suffering), what protects ado-
lescents against the development of these symptoms
and provides emotional well-being? However, re-
searchers note that affect and affect regulation strat-
egies connected with self-regulation abilities and
action vs. state orientation (Kuhl, 2001; Legenbauer
& Vocks, 2014) play a significant role in eating disor-
ders’ treatment and their prevention.
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Affect and affect regulation in eating disorders
are tested in different studies. Cardi, Leppanen, and
Treasure (2015) in their meta-analysis quantified
the effect of induced negative and positive mood
on meal consumption in healthy participants and
patients with eating and weight disorders. These
findings support the relationship between nega-
tive affect and increased food intake, especially
in restrained eaters and binge eaters. Preliminary
evidence indicates that strategies to improve posi-
tive affect might be beneficial for people suffering
from anorexia nervosa and bulimia nervosa. Kit-
santas, Gilligan, and Kamata (2003) examined the
self-regulatory strategies and subjective well-being
of students who had recently been diagnosed with
eating disorders, students in the group of risk, and
individuals not diagnosed with eating disorders. As
it was assumed, students with eating disorders re-
ported a lower level of life satisfaction, more self-
regulated strategies for keeping their weight at the
same level, and higher levels of negative affect than
reported by at-risk students or individuals with nor-
mal weight. At-risk students reported higher levels
of self-regulation and negative affect than the stu-
dents with normal weight.

Baumann, Kaschel, and Kuhl (2007) verified in-
teractions between two types of affect in relation
to emotional well-being and psychosomatic symp-
toms. As hypothesized, low sensitivity to positive
affect and high sensitivity to negative affect were
expected to become maladaptive when self-mo-
tivation and self-relaxation are low, respectively.
The findings indicate that low sensitivity to posi-
tive affect (i.e. passive, depressive-like personality)
was associated with reduced emotional well-being
when self-motivation was low. It was also found
that high sensitivity to positive affect (i.e. agree-
able, histrionic-like personality) was associated
with emotional well-being for participants low and
high in self-motivation. When self-relaxation was
low (self-regulation), high sensitivity to negative
affect (i.e. passive, depressive-like personality) was
associated with psychosomatic symptoms and not
when self-relaxation was high. The findings support
the distinction between affect sensitivity and affect
regulation in relation to emotional well-being and
appearance of psychosomatic symptoms. Research-
ers showed that affect regulation can be differen-
tiated into two self-regulatory competences: self-
motivation and self-relaxation.

The ability to self-regulate one’s feelings and
thoughts is another important aspect of personal-
ity functioning in relation to eating disorders. Per-
sonality System Interaction Theory (PSI-Theory;
Kuhl, 2001) differentiates the ability to reduce feel-
ings of hopelessness or anxiety (i.e., self-relaxation)
and to overcome feelings of listlessness or sadness
(i.e., self-motivation). These self-regulatory abilities
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are assessed by two dimensions of state versus ac-
tion orientation (Kuhl, 1994; Baumann et al., 2007).
Failure related action orientation (AOF) is conceived
of as the ability to reduce (downregulate) nega-
tive affect (self-relaxation) once it is aroused and
to maintain or even increase self-access (self-de-
termination) in the face of threatening and pain-
ful experiences. Decision-related action orientation
(AOD) is conceived of as the ability to self-generate
(upregulate) positive affect in the face of difficulties
and problems (self-motivation) which should result
in behavioral facilitation (i.e. striving and achieving
one’s own goals) (Kuhl & Kazén, 1999). Similarly,
self-regulation can be differentiated into the abil-
ity to overcome a lack of positive affect (AOD, self-
motivation) and the ability to reduce negative affect
(AOF, self-relaxation).

In this theoretical context, we can formulate two
questions: Are there strategies of self-regulation
which can protect adolescents against the severity of
the symptoms and severity of negative affect (asso-
ciated with the occurrence of ED symptoms)? Can,
despite the reported symptoms of eating disorders,
adolescents with competences of self-regulation feel
and increase positive affect and relive the emotional
well-being?

We postulate that ED symptoms, for example
Body Dissatisfaction (BD), are positively associated
with negative affect (NA). Eating disorders (e.g. BD)
are associated with NA through depressive person-
ality style (DPS), they increase negative affect and
additionally ED (e.g. BD) are associated with self-
motivation (SM), which in parallel reduce negative
affect. We assume that negative affect (NA) is medi-
ated through both variables: depressive personality
style (DPS) and self-motivation competences (SM).
Finally, through this path with depressive personal-
ity style (DPS) and self-motivation (SM), the nega-
tive affect (NA) associated with eating disorders
(ED, BD) will be reduced in the nonclinical adoles-
cent sample.

Also, we postulate that ED symptoms (e.g. BD)
are negatively associated with positive affect (PA).
Additionally, we assume that emotional well-being
(positive affect) is mediated through both self-regula-
tory competences: self-relaxation (SR) which reduces
negative affect and self-motivation (SM) which acti-
vates positive affect. These two self-regulatory com-
petences probably reduce symptoms of ED (e.g. BD)
in adolescents and increase positive affectivity (PA).
We assume that despite the symptoms of eating disor-
ders, self-regulation increases and provides emotional
well-being in adolescents.

In this study we carried out serial multiple media-
tion analyses (Hayes, 2012, 2013), which allow one to
analyze a chain of multiple mediators between pre-
dictor and outcome variables. Specifically, we aimed
to investigate in a nonclinical sample of adolescents
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(who are the most vulnerable age group to the oc-
currence of ED symptoms), the chain of variables
starting with different aspects of reported eating dis-
order symptoms comparing two different pathways,
one leading towards negative affect, and the second
resulting in positive affect. Firstly, it was hypothe-
sized that depression (DPS) and self-motivation (SM)
would mediate the relationship between ED symp-
toms (e.g. BD) and negative affect (NA). In conclu-
sion, the postulated serial multiple mediator model
describes the following chain: BD > DPS > SM > NA.
Secondly, it was hypothesized that the association
between ED symptoms (e.g. BD) and positive affect
(PA) would be mediated by self-relaxation (SR) and
self-motivation (SM). In conclusion, our assumed se-
rial multiple mediator model 2 describes the follow-
ing chain: BD > SR > SM > PA.

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

At Time 1 (T1) 98 adolescents (71.42% were girls) par-
ticipated in the study. They were 17 to 18 years old
(M = 17.65, SD = 0.47; BMI M = 22.7 kg/m?, SD = 23.0).

Ninety-one individuals (92.34%) took part in the
study at Time 2 (T2) three months later. The study
was conducted during school hours. Students were
informed about the objectives and the procedure of
the study. At T1 each participant voluntarily filled in
a questionnaire. After three months at T2, students
again filled in the same questionnaire (without PSDI).
All participants provided their consent to participate
in the study. The study was approved by the Institu-
tional Review Board.

SELF-REPORT MEASURES
Eating disorder symptoms

Eating Disorders Inventory-2 (EDI-2; Garner, 1991)
was used to assess symptoms of eating disorders. The
Eating Disorder Inventory (EDI) comprises 91 ques-
tions, divided into eleven subscales. Each question
is on a 6-point scale (ranging from always to never),
rated 0-3. The 11 subscale scores on the EDI are:
Drive for Thinness, Bulimia, Body Dissatisfaction,
Ineffectiveness, Perfectionism, Interpersonal Dis-
trust, Interoceptive Awareness, Maturity Fears, As-
ceticism, Impulse Regulation, Social Insecurity. The
most relevant EDI-2 scales for the research were the
8-item Body Dissatisfaction (BD) subscale, which
measures individuals’ attitudes, feelings and behav-
iors related to their bodies, Drive for Thinness (DT):
an excessive concern with dieting, preoccupation
with weight, and fear of weight gain, Bulimia (BL):

episodes of binge eating and purging. The EDI-2 has
been shown to have good construct validity in both
clinical and non-clinical populations, as well as high
internal consistency, in the present study for the Pol-
ish version (Cronbach’s o between .79 and .89).

Self-regulation

Self-regulation competences were assessed with
the Volitional Components Inventory (VCQ; Kuhl
& Fuhrmann, 1998) in the Polish adaptation (Blas-
czyk-Schiep, 2004). Responses to the items of this
inventory are given on 4-point Likert scales. Scores
of the subscales range from 0 to 12. They include
the following: (a) Self-relaxation (action orienta-
tion after threat or failure, AOF), which relates to
self-regulation of negative affect. People low in self-
relaxation (state oriented) report uncontrollable ru-
mination after failure or other aversive experiences,
whereas people high in self-relaxation (action ori-
ented) are able to disengage from such rumination
whenever they want to focus on something else.
(b) Self-motivation (action orientation related to de-
mands, AOD), which relates to the recruitment of
positive affect to carry out one’s intentions in dif-
ficult or demanding situations. People low in self-
motivation (state oriented) need external help and
encouragement to avoid procrastination, whereas
people high in self-motivation (action oriented) are
able to motivate themselves (i.e., upregulate positive
affect) to enact their intentions. The Cronbach’s o
values for the Polish version of Self-relaxation and
Self-motivation are .78 and .80, respectively (Bla-
sczyk-Schiep, 2004).

Personality styles

We applied the Personality Styles and Disorders In-
ventory (PSDI; Kuhl & Kazen, 2009) in the Polish ad-
aptation (Blasczyk-Schiep, 2004). The PSDI is a stan-
dardized and normalized measure designed to assess
personality styles in the non-pathological range which
are analogous to the personality disorders described
in psychiatric diagnostic manuals, such as the DSM-5
(American Psychiatric Association, 2014). It was con-
structed on the basis of Personality Systems Interac-
tions (PSI) theory (Kuhl, 2001), and on the symptoms
described in the DSM-4 Axis I, related to personality
disorders. The scales of the PSDI are (Style/disorder):
Ambitious/narcissistic, Assertive/antisocial, Charm-
ing/histrionic, Conscientious/compulsive, Critical/
passive aggressive, Intuitive/schizotypal, Loyal/de-
pendent, Optimistic/thapsodic, Passive/depressive,
Reserved/schizoid, Self-Critical/avoidant, Spontane-
ous/borderline, Unselfish/self-sacrificing, and Willful/
paranoid. Responses are given using a 4-point Likert
scale. The most relevant PSDI-S scales for this re-
search were personality styles with high sensitivity
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to negative affect: Passive/depressive (Style/disorder).
Reliability of the scales (Cronbach’s a for the Polish
version lies between o = .74 and a = .86) (Blasczyk-
Schiep, 2004).

Affect

Affect was assessed with the Positive and Negative
Affect Schedules (PANAS; Watson, Clar, & Tellegen,
1988). Participants are presented with a list of posi-
tive and negative emotions, and are asked to indicate
the extent to which they are currently experiencing
each emotion using a 5-point scale. The measure
consists of two 10-item mood scales: positive affect
(PA) — active, alert, attentive, determined, enthusi-
astic, excited, inspired, interested, proud, strong and
10-item for negative affect (NA) - afraid, scared, ner-
vous, jittery, irritable, hostile, guilty, ashamed, upset,
distressed. The PANAS is a widely used instrument
in studies investigating state affect in a variety of
time frames. Studies have confirmed good reliability
of the PANAS, with average Cronbach’s a of .87 for
PA and .90 for NA, along with evidence of strong
construct validity (Fajkowska & Marszal-Wisniew-
ska, 2009).

PROCEDURE

High school students were recruited in two high
schools in Poland and were asked to fill in the battery
of questionnaires. Their participation was voluntary.
The alleged purpose of the study was to investigate
the factors related to their affect in association with
eating disorder symptoms and self-regulation. Partic-
ipants were asked questions about their age, weight
and height. The adolescents answered the question-
naires in the following order: PANAS; VCQ, EDI-2,
and PSDI at Time 1. After three months at T2, stu-
dents again filled in the PANAS; VCQ, EDI-2. Com-
pletion of the survey took about 35-30 min.

DATA ANALYSIS

To examine our assumed serial multiple-mediator
models, we applied the SPSS macro PROCESS devel-
oped by Hayes (2012). This macro includes a formal
test of indirect effects using bootstrapping. In this
study, bias-corrected bootstrap confidence intervals
were calculated, based on 5000 bootstrap resamples.
An indirect effect is statistically significant when the
95% bootstrap confidence interval does not include
zero (Hayes, 2013). As suggested by MacKinnon
(2008), the independent variable, the mediator, and the
dependent variable in the respective equations were
measured at two different time points (T1 and T2) to
establish temporal precedence.
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RESULTS

Descriptive statistics and inter-correlations among
the variables measured in this study are listed in
Table 1. Almost all of the variables included in the
two serial multiple regression analyses correlate sig-
nificantly with each other. Note that Body Dissatis-
faction correlates significantly with all mediator and
outcome variables included in the two serial mul-
tiple regression analyses. Eating disorder symptoms
(measured at T1 and T2) from EDI-2 (Drive for Thin-
ness, Bulimia, Body Dissatisfaction, Ineffectiveness,
Perfectionism, Interoceptive Awareness, Asceticism,
Impulse Regulation, Social Insecurity) correlate sig-
nificantly with Negative Affect (T1 and T2). The only
exceptions are Interpersonal Distrust and Maturity
Fears. High level of ED symptoms was strongly as-
sociated with high level of Negative Affect.

Eating disorders symptoms (Body Dissatisfaction,
Ineffectiveness, Interoceptive Awareness, Impulse
Regulation, Social Insecurity) correlate significantly
with Positive Affect (T1 and T2). High levels of ED
symptoms were associated with low level of Positive
Affect. Additionally, high levels of self-regulatory
competences (Self-relaxation and Self-motivation)
were strongly associated with a low level of Negative
Affect (T1 and T2) and high level of Self-motivation
was strongly associated with high level of Positive
Affect (T1 and T2). High level of Self-motivation and
Self-relaxation was associated with low level of ED
symptoms (Drive for Thinness, Body Dissatisfaction,
Ineffectiveness, Interpersonal Distrust, Interoceptive
Awareness, Social Insecurity, Impulse Regulation),
which can be expected (see Table 1).

TESTING THE MEDIATING ROLE
OF SELF-REGULATION

Results of the first serial multiple mediation model with
Body Dissatisfaction (BD, T1) as a predictor, depres-
sive personality style (DPS, T1) and Self-motivation
(SM, T1) as mediators, and Negative Affect (NA, T2)
as outcome, are shown in Table 2 and Figure 1. The
results listed in Table 2 revealed a significant direct
effect of BD (T1) on NA (T2; c1). Most importantly, the
indirect effect involving all four variables (M2) was
significant (i.e., the lower and upper limit CI do not
include zero). This means that both DPS (T1) and SM
(T1) serve as mediators of the relationship between
BD (T1) and NA (T2), in that order. This is in line with
the serial chain postulated in the first hypothesis. The
other indirect effects (M1 and M3) were also signifi-
cant (see Table 2). Noteworthy in Figure 1 is that the
sign of the path from SM (T1) to NA (T2) is negative
(b2 = —0.64), which means that SM (with depression)
relates negatively to Negative Affect, as a protection
factor, whereas DPS (T1) has the opposite sign in the
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Table 1

Descriptive statistics (means and standard deviations for EDI-2 predictor variables) and inter-correlations among
the predictors (T1) and mediating variables (T1) and dependent variables (T1 and T2) of the study (N = 98)

M SD DPS SR SM NAT1 NAT2 PAT1 PAT2
1. DT 18.11 8.52 .30% -.26" -.20" 207 28" -.16" -.22"
2. BL 12.83 5.93 447 -.13% -.10 277 .25% -.21% -.08
3. BD 29.92 11.32 .34* -.27" -.40* 20" .29* -.30% -.38"
4. | 28.52 8.01 66" -.29* o 407" 43" -.52* -.40""
5 P 17.21 5.22 25" -.10 .02 .18 27" .05 17
6. ID 23.94 6.46 .19 -.17 -.19 .09 .14 -.37" -.35%
7. 1A 25.93 8.45 .65 -.30% -.26" 357 447 -.32% -.24%
8. MF 28.92 6.71 .19 -.20% -.227 .16 .01 -.12 -.09
9. AS 20.22 5.43 4177 -.13 -.11 26" 327 -.05 -.15
10. IR 26.54 9.53 66" -.34% -.26" Ny .38%" -.30% -.14
11. Sl 26.71 6.52 43%F -.30% —.43*" 317 46" —.42%* .48
12. DPS 4.76 2.71 1 -.19 -.35"" A7 48 -.34" -.28"
13. SR 4.24 2.62 -.33" 1 677 -.40% -.33% .33% .19
14. SM 5.32 2.23 -.35% 677" 1 -.35% -.34 54 .39%
Note. DT — Drive for Thinness, BL - Bulimia, BD - Body Dissatisfaction, | - Ineffectiveness, P — Perfectionism, ID — Interpersonal
Distrust, 1A — Interoceptive Awareness, MF — Maturity Fears, A — Asceticism, | - Impulse Regulation, SI - Social Insecurity, DPS —

Depressive Personality Style, SR — Self-relaxation, SM — Self-motivation, NAT1 — Negative Affect at T1, NAT2 — Negative Affect at
T2, PAT1 - Positive Affect at T1, PAT2 — Positive Affect at T2.*p <.01,**p < .001 (2-tailed).

Table 2

Path coefficients and confidence intervals (Cl) of the serial multiple mediation model from body dissatisfaction
to negative affect (N = 98)

Path estimates Coefficient (SE) Lower limit CI  Upper limit CI
(a1) BD (T1) > DPS (T1) 0.08 (0.02)** 0.03 0.13
(a2) BD (T1) > SM (T1) ~0.06 (0.01)* ~0.09 ~0.02
(a3) DPS (T1) > SM (T1) ~0.19 (0.07)** ~0.35 ~0.04
(b1) DPS (T1) > NA (T2) 0.96 (0.25)*** 0.45 1.47
(b2) SM (T1) > NA (T2) ~0.64 (0.33)** ~1.32 -0.02
(c1) BD (T1) > NA (T2) 0.18 (0.06)** 0.06 0.31
(c1) BD (T1) > (DPS, T1) > (SM, T1) > NA (T2) 0.05 (0.06) ~0.07 0.18
Indirect effects Effect (SE) Lower limit CI ~ Upper limit ClI
TOTAL 0.13 (0.04) (1) 0.05 0.23
(M1) D (T1) > DPS (T1) > NA (T2) 0.08 (0.03) (1) 0.02 0.16
(M2) BD (T1) > DPS (T1) > SM (T1) > NA (T2) 0.01(0.01) (1) 0.001 0.04
(M3) BD (T1) > SM (T1) > NA (T2) 0.03 (0.02) (1) 0.002 0.10

Note. 95% confidence intervals are shown. They are based on 5000 bootstrap resamples. If both lower limit Cl and upper limit CI
do not include 0, the effect is significant. SE - standard error, BD - Body Dissatisfaction (EDI-2), DPS - Depressive Personality
Style (PSSI), SM - Self-motivation (VCQ), NA - Negative Affect (PANAS). M1 to M3 - Indirect Mediation Effects. (T) Significant
indirect effect, “p < .05,"*p < .01,"**p < .001.
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(T1) Body | (T2) Negative
Dissatisfaction c1=0.18"" Affect
(T1) Depressive (T1) Self-
Personality Style a3=-0.19"* motivation
al=0.08*" a2 = -0.06* b1=0.96"** b2 = ~0.64*
(T1) Body | (T2) Negative
Dissatisfaction c1"=0.05 n.i. Affect

Note. The direct effect from Body Dissatisfaction to Negative Affect (c1) is significant. The indirect effect in the serial multiple
mediation analysis chaining all variables is significant (see M2 in Table 2), indicating that both Depressive Personality Style and
Self-motivation serve as partial mediators of the relationship between Body Dissatisfaction and Negative Affect. *p < .05,**p < .01,

¥ p < 001,

Figure 1. Associations between Body Dissatisfaction, Depressive Personality Style, Self-motivation, and Ne-

gative Affect in adolescents.

indirect model without SM as a mediating step. This
result will be interpreted in the discussion.

Results of the second serial multiple mediation
model with Body Dissatisfaction (BD, T2) as predictor,
Self-relaxation (SR, T1) and Self-motivation (SM, T1)
as mediators, and Positive Affect (PA, T2) as outcome
are shown in Table 3 and Figure 2. The results listed in
Table 3 revealed a significant direct effect of BD (T1)
on PA (T2; c1). Consistent with model 2 the indirect

Table 3

effect involving all four variables (M2) was significant
(i-e., the lower and upper limit CI do not include zero).
This means that both SR (T1) and SM (T1) serve as
partial mediators of the relationship between BD (T1)
and PA (T1), in that order. This confirms the serial
chain postulated in our second hypothesis. One other
indirect effect (M3) was significant (see Table 3). That
is, Self-motivation directly predicts Positive Affect
(b2 = 0.91), whereas SR does not (see Figure 2).

Path coefficients and confidence intervals (Cl) of the serial multiple mediation model from body dissatisfaction

to positive affect (N = 98)

Path estimates Coefficient (SE) Lower limit CI ~ Upper limit CI
(a1) BD (T1) > SR (T1) ~0.06 (0.01)* ~0.05 -0.01

(a2) BD (T1) > SM (T1) ~0.08 (0.01)** ~0.11 ~0.03

(a3) SR (T1) > SM (T1) 0.94 (0.12)*** 0.68 1.19

(b1) SR (T1) > PA (T2) 0.05 (0.52) -1.32 0.42

(b2) SM (T1) > PA (T2) 0.91(0.34)** 0.23 1.59

(c1) BD (T1) > PA (T2) ~0.19 (0.04)*** -0.28 -0.09

(c1) BD (T1) > (SR, T1) > (SM, T1) > PA (T2) ~0.14 (0.05)** ~0.24 0.03
Indirect effects Effect (SE) Lower limit CI ~ Upper limit CI
Total -0.05 (0.02) (%) ~0.12 ~0.003
(M1) BD (T1) > SR (T1) > PA (T2) 0.02 (0.01) ~0.01 0.07

(M2) BD (T1) > SR (T1) > SM (T1) > PA (T2) ~0.03 (0.01) (%) -0.07 ~0.07
(M3) BD (T1) > SM (T1) > PA (T2) ~0.04 (0.02) (1) -0.10 -0.08

Note. 95% confidence intervals are shown. They are based on bootstrap 5000 resamples. If both lower limit Cl and upper limit CI
do not include 0, the effect is significant. SE - standard error, BD — Body Dissatisfaction (EDI-2), RS - Self-relaxation, SM - Self-
motivation (VCQ), PA - Positive Affect (PANAS). M1 to M3 - Indirect Mediation Effects. (1) Significant indirect effect, “p < .05,

**p<.01,""p <.001.
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(T1) Body | (T2) Positive
Dissatisfaction cl=-0.19"** Affect
(T1) Self- (T1) Self-
relaxation a3 =0.94"** motivation
al = -0.06" a2 = -0.08** b1=0.05 b2=091**
(T1) Body (T2) Positive
Dissatisfaction cl’'=-0.14** Affect

Note. The direct effect from Body Dissatisfaction to Positive Affect (c1) is significant. The indirect effect in the serial multiple me-
diation analysis chaining all variables is significant (see M2 in Table 3), indicating that Self-relaxation and Self-motivation serve
as partial mediators of the relationship between Body Dissatisfaction and Positive Affect. “p <.05,"*p <.01,***p < .001.

Figure 2. Associations between Body Dissatisfaction, Self-relaxation, Self-motivation, and Positive Affect in

adolescents.

ALTERNATIVE MODELS

Although the results are consistent with our expec-
tations, we investigated exploratively whether other
scales of the EDI-2 used as predictors would produce
equivalent results. There were two additional scales
(Ineffectiveness, Social Insecurity) which yielded
significant results in predicting Positive Affect and
five scales of EDI-2 (Drive for Thinness, Bulimia, Per-
fectionism, Interoceptive Awareness, Asceticism),
which yielded significant results in predicting Nega-
tive Affect in our nonclinical adolescent sample.

(a) The Ineffectiveness (I) scale of the EDI-2, with
Self-relaxation and Self-motivation as mediators,
also predicted Positive Affect (cf. Table 3 and Fig-
ure 2). In the serial multiple mediation model the
direct path from I > PA was significant (C1 = -0.20,
p < .001). In addition, the indirect path with two me-
diators I > SR > SM > PA was significant (lower limit
CI = -.1196, upper limit CI = -.0075) as well as the
indirect path with one mediator: I > SM > PA (lower
limit CI = -.1501, upper limit CI = -.0113).

(b) The Social Insecurity (I, T1) scale of the EDI-2,
with Self-relaxation and Self-motivation as mediators,
also predicted Positive Affect (cf. Table 3 and Figure 2).
In the serial multiple mediation model the direct path
from SI (T1) > PA (T2) was significant (C1 = -0.34,
p < .001). In addition, the indirect path with two medi-
ators SI(T1) > SR (T1) > SM (T1) > PA (T2) was signifi-
cant (lower limit CI = —.1107, upper limit CI = -.0105)
as well as the indirect path with one mediator: SI (T1)
> SM (T1) > PA (T2) (lower limit CI = -.1631, upper
limit CI = —.0143).

(c) The Drive for Thinness (DT, T1) scale of the
EDI-2, with Depressive Personality Style (T1) and
Self-motivation (T1) as mediators, also predicted

Negative Affect (cf. Table 2 and Figure 1). In the se-
rial multiple mediation model the direct path from
DT (T1) > NA (T2) was significant (C1 = 0.23, p < .01).
In addition, the indirect path with two mediators DT
(T1) > DPS (T1) > SM (T1) > NA (T2) was signifi-
cant (lower limit CI = .0022, upper limit CI = .0609) as
well as the indirect path with one mediator: DT (T1)
> DPS (T1) > NA (T2) (lower limit CI = .0348, upper
limit CI = .2373).

(d) The Bulimia (BL, T1) scale of the EDI-2, with
Depressive Personality Style (T1) and Self-motivation
(T1) as mediators, also predicted Negative Affect (cf.
Table 2 and Figure 1). In the serial multiple mediation
model the direct path from BL (T1) > NA (T2) was
significant (C1 = 0.31, p < .01). In addition, the indirect
path with two mediators BL (T1) > DPS (T1) > SM (T1)
> NA (T2) was significant (lower limit CI = .0056, up-
per limit CI = .1161) as well as the indirect path with
one mediator: BL (T1) > DPS (T1) > NA (T2) (lower
limit CI = .0840, upper limit CI = .4123).

(e) The Perfectionism (P, T1) scale of the EDI-2, with
Depressive Personality Style (T1) and Self-motivation
(T1) as mediators, also predicted Negative Affect (cf.
Table 2 and Figure 1). In the serial multiple media-
tion model the direct path from P (T1) > NA (T2) was
significant (C1 = 0.37, p < .01). In addition, the indirect
path with two mediators P (T1) > DPS (T1) > SM (T1)
> NA (T2) was significant (lower limit CI = .0055, up-
per limit CI = .1072) as well as the indirect path with
one mediator: P (T1) > DPS (T1) > NA (T2) (lower
limit CI = .0370, upper limit CI = .2073).

(f) The Interoceptive Awareness (IA, T1) scale of
the EDI-2, with Depressive Personality Style (T1)
and Self-motivation (T1) as mediators, also predicted
Negative Affect (cf. Table 2 and Figure 1). In the se-
rial multiple mediation model the direct path from
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IA (T1) > NA (T2) was significant (C1 = 0.39, p < .001).
In addition, the indirect path with two mediators
IA (T1) > DPS (T1) > SM (T1) > NA (T2) was signifi-
cant (lower limit CI =.0001, upper limit CI = .1182) as
well as the indirect path with one mediator: IA (T1)
> DPS (T1) > NA (T2) (lower limit CI = .0049, upper
limit CI = .3243).

(g) The Asceticism (A, T1) scale of the EDI-2, with
Depressive Personality Style (T1) and Self-motivation
(T1) as mediators, also predicted Negative Affect (cf.
Table 2 and Figure 1). In the serial multiple mediation
model the direct path from A (T1) > NA (T2) was sig-
nificant (C1 = 0.42, p < .001). In addition, the indirect
path with two mediators A (T1) > DPS (T1) > SM (T1)
> NA (T2) was significant (lower limit CI = .0025, up-
per limit CI = .1200) as well as the indirect path with
one mediator: A (T1) > DPS (T1) > NA (T2) (lower
limit CI = .0622, upper limit CI = .3811).

Finally, it should be mentioned that exchanging
the mediators to predict Positive Affect (i.e., SR & SM)
or Negative Affect (i.e., DPS & SM), respectively, did
not yield significant results with any EDI-2 scales
(DT, BL, L, P, IA, A, SI or SI) used as predictor in the
serial multiple mediator models.

DISCUSSION

The serial multiple mediation models tested in our
study showed that there are different paths leading
to positive and negative affect in adolescents. In our
first model the two mediator variables leading to
negative affect were depressive personality style and
self-motivation. These two variables served as com-
plete mediators of the effect, as shown in Table 2 and
Figure 1.

Concerning our main hypotheses in dealing with
symptoms of eating disorders, we found that ED
symptoms from the EDI-2 scales such as Body Dissat-
isfaction, Drive for Thinness, Bulimia, Perfectionism,
Interoceptive Awareness, Asceticism promote deficits
in stability of mood, which together with depressive
personality style lead to increased negative affect in
adolescents. Symptoms of ED in adolescents are neg-
atively associated with self-regulation competences
(self-motivation), which downregulate negative af-
fect. Also the indirect paths between ED, depression,
self-motivation and negative affect showed that de-
pressive symptoms in relation with self-motivation
decrease negative affect. Analysis of these pathways
can lead us to the following conclusions. The adoles-
cents with ED symptomatology and body dissatisfac-
tion experience only negative affect when they have
depressive symptoms, but at this moment, when they
employ and use their self-motivation competences,
they can down-regulate their negative affect.

The affective component of a body dissatisfaction
or disordered body image, marked by dysfunctional
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thoughts and negative feelings towards one’s own
body, has been empirically verified (Tuschen-Caf-
fier, 2003; Vocks et al., 2008; Legenbauer & Vocks,
2014). The association between depression and ED
symptoms has similarly been empirically verified
(Dancyger & Garfinkel, 1995; Levender et al., 2016).
Self-regulated strategies for managing weight, life
satisfaction, and higher levels of negative affect in
college women with eating disorders and a healthy
group were investigated in another study (Kitsan-
tas et al.,, 2003). An interesting result is that in our
group of healthy adolescents the ED symptom (i.e.
body dissatisfaction) loses its predictive role in re-
lation to the negative affect (including in the pres-
ence of depressive PS) if a mediator is self-regulation
(self-motivation). Self-motivation is an ability to up-
regulate positive affect in a difficult situation and de-
manding circumstances. The results suggest that ad-
olescents have healthy and effective self-regulatory
competences, that reduce the negative affectivity and
symptoms of the eating disorder. This result is similar
to the findings of Baumann et al. (2007). The results
indicate that high sensitivity to negative affect (i.e.,
passive depressive-like personality) was only associ-
ated with psychosomatic symptoms in patients and
the healthy group when the ability to self-regulate
one’s feelings and thoughts was low, and not when
the ability to self-regulate was high.

In consonance with our second model, the two
mediator variables leading to positive affect were
self-relaxation (failure-related action orientation) and
self-motivation (decision-related action orientation).
These two variables served as partial mediators of the
affect, as shown in Table 3 and Figure 2. The direct
path between SR and PA was not significant, which
means that the disposition toward self-relaxation
does not suffice to experience positive affect. Only
when this disposition makes contact with a high lev-
el of self-motivation do the adolescents experience
emotional well-being.

In the relation between ED symptoms and posi-
tive affect the mediation role was shown only by both
self-regulatory competitions: self-relaxation and
self-motivation. The indirect paths between ED, self-
relaxation, self-motivation and positive affect were
significant. The results showed that ED symptoms
(EDI-2 scales: Body Dissatisfaction, Ineffectiveness
and Social Insecurity) in relation to self-relaxation
and self-motivation increase positive affect. In order
to maintain positive affect and emotional well-being,
adolescents with ED symptoms must use two compe-
tences of self-regulation: self-relaxation and self-mo-
tivation. The mediation results indicate that eating
disorder symptoms in adolescents (i.e. Body Dissatis-
faction, Ineffectiveness and Social Insecurity) do not
reduce emotional well-being when the adolescents
have good self-regulatory abilities: self-relaxation
and self-motivation. These results are compatible
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with those of Baumann (2007); the results indicate
that high self-regulation (self-motivation) was as-
sociated with emotional well-being (irrespective of
participants’ initial sensitivity to positive affect) in
psychosomatics patients and the non-clinical group.
Other studies affirm the role of self-regulation in
prevention of eating disorders, especially obesity (de
Jong-Meyer et al., 1999; Campos-Uscanga, Gutiérrez-
Ospina, Morales-Romero, & Romo-Gonzalez, 2016).
The authors state that self-regulation should be an
essential component in the strategies for obesity
prevention that must include orientation towards
healthy eating and physical activity behaviors. The
role of self-regulation in treating other psychological
disorders such as anxiety or depression has been well
proven (Hautzinger, 1994; Kuhl, 2001).

Action orientation is associated with ability of
emotion regulation and probably play an important
role in prevention of eating disorders (Legenbauer
& Vocks, 2014). Action orientation is conceived of as
the ability to self-regulate positive and negative af-
fect (Kuhl, 1994; Baumann et al., 2007), that is how
quickly a person is able to leave an affective state
once it is aroused (in contrast to affect sensitivity, i.e.
neuroticism, anxiety, that is, how quickly a person
enters an affective state). According to the PSI Theory
of Kuhl (1994, 2001), for example, a person with body
dissatisfaction or restraint eating will not get an eat-
ing disorder or remain in a negative mood when be-
ing able to downregulate negative affect. This person,
even if they are socially insecure or not satisfied with
their own body, will still feel emotional well-being,
because they can motivate themselves and in their
difficult social situations can gain something positive
(self-motivation) or they can relax themselves well
(self-relaxation).

One practical implication of our findings can be
seen in the early assessment of individual differences
in the two forms of emotion regulation distinguished
here (i.e., self-relaxation and self-motivation). More-
over, our findings suggest a different focus of inter-
vention depending on which of the two pathways
applies to an individual. Failure-related action orien-
tation suggests focusing on strengthening the abil-
ity to downregulate negative (i.e., self-relaxation)
affect, whereas decision-related (prospective) action
orientation suggests intervention focusing on devel-
oping the ability to upregulate positive affect when
confronted with demanding daily tasks (i.e., develop-
ment of self-motivation). The topic of self-regulation
and eating disorder symptomatology and their rela-
tions to mental health with regard to clinical group
should be verified in future studies. The adaptive role
of self-regulation in non-clinical groups seems to be
well-documented. The role of self-regulation in the
motivation and efficacy of the treatment of anorexia
and bulimia nervosa appears to be interesting for fu-
ture study.

The present results, although consistent with our
main predictions, have some limitations. First, fur-
ther investigations involving sequential multiple me-
diation models leading to positive vs. negative affect,
respectively, should use when possible a longitudi-
nal design with an experimental measure of affect.
A longitudinal, experimental design would require
a much higher investment of time and resources.
Second, body dissatisfaction and the other scales of
ED are based on self-report about eating behavior.
Those reports may be susceptible to biases. It would
be recommendable for future studies to have a third-
person perspective (e.g., relatives or friends) or
other objective measures of eating symptomatology
and emotional well-being, to examine the degree of
agreement with the subjective report of the patients.
Finally, the results were obtained with a particular
large sample of adolescents (i.e. healthy adolescents
from the risk groups and with an eating disorder).
Before one can claim universality of the findings, fu-
ture studies should be carried out in different coun-
tries to examine the transcultural validity of the se-
rial multiple mediation models examined.
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