
Background: Emotional eating is the tendency to 
regulate negative emotions (such as stress, depres-
sion and anxiety) through increased or unhealthy 
food intake. Emotion management, such as stress 
management could be an appropriate approach to 
prevent or control maladaptive eating behavior 
among children. Materials and methods: This is a 
controlled pragmatic trial, testing the effects of 
Pythagorean Self Awareness Intervention (PSAI), 
a cognitive stress management program in a pri-
mary school setting. The eligibility criterion was 
being a 4th grade active pupil. Participants were 
randomly assigned to either the intervention group 
(n = 23) or the control group (n = 22). Self-report 
measures were used for the evaluation of various 
variables at the beginning and the end of the 8-

week monitoring period. Descriptive and inferen-
tial statistic methods were used for the statistical 
analysis. Results: At the end of the 8-week period 
pupils in the intervention group experienced sta-
tistically significant reduction in stress (SIC, p < 
0.001), anxiety (STAIC-trait anxiety, p = 0.019, 
STAIC-state anxiety, p = 0.006), guilt (p < 0.001) 
and emotional eating (EES-C, p < 0.001) and an 
increase in Mediterranean diet quality (KIDMED, 
p = 0.001) and pride (p < 0.001). No statistically 
significant differences between the two groups 
were recorded regarding depression symptoms 
(CDI, p = 0.551) and shame (p = 0.120). Conclu-
sions: PSAI had positive effects on a sample of 
primary school attendants’ emotional eating and 
psychological state.  
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Effects of the Pythagorean Self Awareness Intervention on Childhood 
Emotional Eating and Psychological Wellbeing: a Pragmatic Trial 

Introduction 
 
Emotional eating is defined as an increase in food 
intake in response to negative emotions such as 
anger, depression, boredom, anxiety, loneliness, 
stress (Ganley 1989), shame (Wong & Qian 
2016), as it is thought to temporarily provide com-
fort and distraction (Spoor et al. 2007). Eating in 
response to emotions among children and adoles-
cents has been associated with a strong preference 
for high energy dense foods (Nguyen-Michelet al. 

2007), binge eating (Stice et al. 2002), high rates 
of overweight/obesity (Braet & Van Strien 1997) 
and eating pathology (Braet et al., 2008). Given 
that children and adolescents who display mala-
daptive eating behaviors are likely to develop ad-
ditional weight-related difficulties, treating their 
current eating issues is of most importance in or-
der to prevent future unhealthy patterns (Wilfley 
et al. 2011). Recently, there has been a strong in-
terest in the application of mind-body approaches 
to disordered eating in adults. There is some evi-
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dence on the effectiveness of several interventions 
(cognitive behavior therapy (Cassin et al. 2016), 
working memory training (Houben et al. 2016), 
relaxation training (Manzoni et al.,2009)) on emo-
tional eating reduction in clinical populations. 
However, sparse data exist on interventions fo-
cused on reducing emotional eating in children 
(Ho et al. 2013, Mazzeo et al. 2016).  
 Given that children may feel the urge to 
eat when under emotional distress (Michels et al. 
2012, Michels et al. 2015), stress management 
and self-control training may be an important tar-
get to decrease emotional eating in children (Chao 
et al. 2016). Cognitive restructuring as a collabo-
rative therapeutic intervention in which distressed 
individuals are taught how to identify, evaluate, 
and modify the negative thoughts, evaluations, 
and beliefs that are considered responsible for 
their psychological disturbance (Clark 2013) tend 
to show a promising  approach for emotional eat-
ing. The present study tested a cognitive stress 
management program dubbed Pythagorean Self 
Awareness Intervention (PSAI) to reduce child-
hood emotional eating. The Pythagorean Self 
Awareness technique encourages cognitive recon-
struction and aims to reduce psychological dis-
tress and anxiety by ameliorating daily routine, 
perception and response to stressors, and by en-
hancing self-esteem, health locus of control, aca-
demic performance, level of satisfaction and gen-
eral well-being. PSAI has demonstrated signifi-
cant improvements in stress levels and coping 
skills of healthy subjects (freshmen students), and 
in the cognitive and psychological state of adult 
patients (Anagnostouli et al. 2018, Bitchava et al. 
2017, Chatzikonstantinou et al. 2018 Darviri et al. 
2016, Tsoli et al. 2018). Considering youth's life-
style particularities in comparison to adults, we 
adapted Pythagorean Self Awareness Intervention 
for Children and Adolescents (PSAI-CA). We de-
signed an intervention that would be feasible for 
sustained delivery in a real-world practice setting.  
 
Aim of the study  
The primary aim was to reduce emotional eating. 
The secondary aim was to improve diet quality 
according to Mediterranean patterns, as well as to 
reduce stress, shame, depression, anxiety levels 
and improve lifestyle habits.  
 
 
 
 
 

Materials and Methods 
 
Trial design and participants  
This pilot controlled cluster-randomized, pragmat-
ic trial was conducted in a primary school setting 
in the urban area of Attica Province (Greece) be-
tween April and June 2018. The study protocol 
was designed by the Postgraduate Course Stress 
Management and Health Promotion, Medical 
School of the National and Kapodistrian Universi-
ty of Athens. The PSAI-CA was integrated into 
the school curriculum (Flexible Zone lesson) for 8
-weeks, while the class teacher was simultaneous-
ly present. All the procedures were delivered by a 
dietitian-nutritionist, qualified in stress manage-
ment and health promotion (DK) and a Professor 
of Health Promotion (Postgraduate Course Stress 
Management and Health Promotion, National and 
Kapodistrian University of Athens), expert in 
stress management and health promotion (XD).  
 The only eligibility criterion was being 
enrolled in the 4th grade of primary education. All 
eligible students and their parents were informed 
about the study's proceedings and purposes. Ex-
clusion criteria included: 1. practice of other stress 
management techniques, 2. absence of parental 
informed written consent. The 4th grade consisted 
of two classes. One of them was randomly as-
signed to the intervention group and the other to 
the control group. The control group did not re-
ceive any intervention, but followed the usual 
school provision.  
 
Assessment  
Baseline assessments were conducted in both 
groups (intervention group and control group) and 
included self-reported questionnaires, demograph-
ic data (sex, age, family status, paternal education-
al level, maternal educational level) and anthropo-
metric data (measured body weight and height, 
waist circumference, hip circumference). Body 
weight was recorded to the nearest 0.1 kg with the 
use of a digital calibrated scale, with participants 
standing, without shoes, in the minimum clothing 
possible. Height was measured to the nearest 1 cm 
with participants standing without shoes, with the 
use of a stadiometer. Body Mass Index (BMI) was 
estimated by dividing weight in kilograms by the 
height in meters squared (Nuttall, 2015). BMI z-
scores were calculated based on World Health Or-
ganization (WHO) growth charts (de Onis et al. 
2006). Waist-to-hip ratio was calculated by divid-
ing waist to hip circumference.  
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Primary outcome measures 
Emotional Eating Scale Adapted for Use in Chil-
dren and Adolescents (EES-C): EES-C is a 26-
item self-report measure used to assess the urge to 
cope with negative affect by eating. It generates 
three subscales: depression, anger/anxiety/
frustration, and feeling unsettled. Respondents 
rate their desire to eat in response to each emotion 
on a 5-point scale (no desire, small desire, moder-
ate desire, strong urge, and overwhelming urge to 
eat). Higher scores indicate a greater reported de-
sire to eat in response to negative mood states. It 
yields very good internal consistency (Cronbach's 
Alphas: from 0.83 to 0.95) and demonstrates good 
convergent and discriminant validity in children 
and adolescents aged 8-17 years old (Tanofsky-
Kraff et al. 2007). 
 
Secondary outcome measures 
KIDMED index: This is the Mediterranean diet 
quality index for children and adolescents. It is 
based on principles sustaining Mediterranean die-
tary patterns and comprises 16 “yes” or “no” 
questions that could be self-administered or con-
ducted by interview. Questions denoting a nega-
tive connotation, with respect to the Mediterrane-
an diet, were assigned a value of -1, and those 
with a positive aspect +1. The sums of the values 
from the administered test are classified into three 
levels: 1. >8, optimal Mediterranean diet, 2. 4–7, 
improvement needed to adjust intake to Mediter-
ranean patterns, 3. <3 very low diet quality (Serra-
Majem et al. 2004). This index has been validated 
in the Greek population (Kontogianni et al. 2008).  
 Stress in Children (SIC): This is a self-
report psychometric instrument for children aged 
9-11 years that contains 21 questions about physi-
cal, emotional, and symptomatic aspects of stress. 
Each question is answered using a 4-point Likert-
type scale (1 = never, 4 = very often) (Osika, 
Friberg, & Wahrborg, 2007). SIC translation has 
been used in a study in Greek children and adoles-
cents (Emmanouil et al. 2018). 
 Child Depression Inventory (CDI): CDI is 
a 27-item measure used to evaluate depressive 
symptoms in children.  In each item the child has 
three possible answers: 0 indicating an absence of 
symptoms, 1 indicating mild symptoms, and 2 
definite symptoms. The total score can range from 
0 to 54 (Kovacs 1985). CDI has been validated in 
the Greek population (Giannakopoulos et al. 
2009). 
 State - Trait Anxiety in Children (STAIC): 
STAIC is a 40-item self-report measure of state 

and trait anxiety developed for use within the pri-
mary school setting. It consists of two forms of 20 
items; one form asking children how they feel at a 
particular moment in time responding to the state 
anxiety scale (STAIC-state anxiety), and the other 
asking children how they feel generally respond-
ing to the trait anxiety scale (STAIC-trait anxiety). 
Each question is answered using a 3-point Likert-
type scale (Spielberger & Edwards 1973). STAIC 
has been validated in the Greek population 
(Psychountaki et al. 2003). 
 State Shame and Guilt Scale (SSGS): 
SSGS is a self-report measure comprised of 15 
items. Five items for each of three subscales 
measure state-feelings of shame, guilt, and pride. 
An example of a guilt item is, “I felt bad about 
something I did.” An example of a shame item is, 
“I want to sink into the floor and disappear.” Par-
ticipants are asked to respond to how they current-
ly feel and response items are rated on a 5-point 
Likert scale (1 = Not feeling this way at all to 5 = 
Feeling this way very strongly) (Marschall et al. 
1994). 
 Everyday Lifestyle-Health Questionnaire 
for Children (ELHQ-CH): ELHQ-CH was devel-
oped by the Postgraduate Course Stress Manage-
ment and Health Promotion, School of Medicine, 
National and Kapodistrian University of Athens. 
Support and aerobic exercise were assessed with a 
4-point scale ranging from 1 “rarely/never” to 4 
“always”. Meal timing was assessed with a 4-
point scale ranging from 1 “never” to 4 “very of-
ten”. Concerning life satisfaction,  participants 
rated how satisfied they felt about, a) their life in 
general (every day activities, sleep, free time), b) 
their school (academic performance) and c) inter-
personal relationships (family, friends), with a 5 
point scale ranging from 1 “not at all” to 5 “very 
much”. Bedtime was assessed with the question 
“during the last thirty (30) days, what time do you 
go to sleep every night”. Sleep quality was as-
sessed with the question “during the past thirty 
(30) days, how would you rate your sleep quality” 
with a 4 point scale ranging from 0 “very good” to 
4 “very bad”. 
 
Intervention  
Participants met once per week (90 min. per ses-
sion) over 8 weeks. Prior to the first session, stu-
dents were trained individually in diaphragm 
breathing using the Biofeedback software. Pedom-
eters were provided as an incentive for exercising. 
During sessions, participants received instructions 
on the practice of PSAI-CA and were encouraged 
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to participate in group discussions of practical is-
sues or ideas that might have emerged during the 
previous days. In each session a weekly activity 
log, reading materials, and homework assignments 
were provided. 
 
Sample size 
The intervention was successfully completed 
without any dropouts. Out of the 51 pupils who 
were registered in the 4th grade (2 classes) of the 
school setting, 47 consented to participate and 
their parents were asked to provide written in-
formed consent. Two were excluded due to ab-
sence of parental written consent form. Finally, 45 
students took part in the study. We randomly allo-
cated one class of the 4th grade as the intervention 
group (n = 23) and the other class as the control 
group (n = 22). Blinded design could not be em-
ployed.  
 
PSAI-CA  
PSAI-CA is practiced shortly before night sleep 
while adopting a relaxed position in a quiet area. 
The individual has to follow three cognitive pro-
cesses. Firstly, the individual has to recall every 
event throughout the day in the exact time se-
quence that it happened. In order to facilitate re-
call, events are categorized as follows: diet, physi-
cal activity, personal relationships, sleep, spiritual 
improvement, and scheduled activities. In the se-
cond step, the individual chooses the events that 
seem important to him/her and remember precise 
the details accompanying them (e.g. the exact 
quantity of food at breakfast, all the words used in 
a discussion). For the categories of diet, exercise 

and sleep, details are straightforward. However, 
for personal contacts, the individual has to choose 
those that seem to bear personal or emotional sig-
nificance. At the last step, each selected event is 
subjected to the critical appraisal using three ques-
tions: “In what have I done wrong?”, “What have 
I done right?”, “What have I omitted that I ought 
have done?”. The individual tries to remain de-
tached by the emotional burden of the event and 
contemplate on the performed actions as if he/she 
was a “judge” of him-/her-self. With regards to 
diet, exercise and sleep, guidance is already given 
during the first session. Events or choices perti-
nent to personal relationships are judged freely by 
the individual, since the primary goal is to en-
hance self awareness and not to criticize them. 
Pythagorean virtues (such as cooperation, order 
and accuracy, fairness, truthfulness, industrious-
ness, discipline and respect for the law, contribu-
tion to the general good, courage, decent behavior, 
cleanliness and perfect appearance, temperance, 
charity and spirituality) consist the moral refer-
ence for this critical appraisal.  
 
Statistical Analyses 
Baseline characteristics and outcome data were 
presented as means, standard deviations (SD), or 
frequencies within groups. For baseline data com-
parisons between groups were performed by using 
Pearson's exact chi-square and Mann-Whitney U 
tests for categorical and interval characteristics, 
respectively. The main endpoints were addressed 
by using non-parametric tests due to the small 
study's sample. Absolute differences (Δ=final 
measurement minus baseline measurement) were 
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Figure 1. Flow diagram of the study. 



 

 
PSAI group N=23 

mean ± SD or n (%) 

Control Group N=22 

mean ± SD or n (%) 
P Value  

Age 9.78 ± 0.36 9.70 ± 0.28 0.066 

Gender     0.641 

Male 12(52.2) 13(59.1)   

Female 11(47.8) 9(40.9)   

Parental marital status     0.372 

Unmarried 0 1   

Married 20(87) 20(90.9)   

Divorced 3(13) 1(4.5)   

Maternal education level     0.974 

High School 2(8.7) 2(9.1)   

University 15(65.2) 13(59.15)   

Master 6(26.1) 7(31.8)   

Paternal education level     0.735 

High School 3(13) 1(4.5)   

University 13(56.5) 12(54.6)   

Master 7(30.4) 9(40.9)   

BMI z-score 0.6 ± 1.25 1.2 ± 1.03 0.059 

Waist to hip ratio 0.86 ± 0.08 0.83 ± 0.04 0.199 

SIC 39 ± 5.03 40.1 ± 8.45 0.845 

STAIC-trait anxiety 32.05 ± 7.14 30.2 ± 9 0.278 

STAIC-state anxiety 28.4 ± 5,95 25.9 ± 4,35 0.145 

EES-C 55.3 ± 19.27 63.5 ± 29.4 0.504 

CDI 24,9 ± 2,41 26,6 ± 3,19 0,120 

KIDMED 7.7 ± 1.84 7.0 ±2.39 0.281 

SSGS-shame 6.5 ± 1.94 7.7 ± 3.5 0.530 

SSGS-guilt 10.26 ± 3.95 9.6 ± 4.34 0.484 

SSGS-pride 21.8 ± 2.83 21.3 ± 4.1 0.980 

Life Satisfaction 34.1 ± 4.65 35.6 ± 5.06 0.189 

Support 8.6 ± 1.95 9.36 ± 2.4 0.243 

Aerobic Exercise 2.9 ± 1.13 3.5 ±0.98 0.055 

Meal timing 13.3 ± 3.7 14.6 ± 3.87 0.194 

Go to bed time 21.91 ± 0.74 21.56 ± 2.67 0.536 

Sleep quality 1.1 ± 1.05 0.59  ± 0.79 0.063 

BMI: Body Mass Index, SIC: Stress in Children, STAIC: State-Trait Anxiety Scale, EES-C: Emotional Eating Scale in Children and Ado-
lescents, CDI: Child Depression Inventory, KIDMED: Mediterranean Diet Quality Index in Children and Adolescents, SSGS: State Shame 
Guilt Scale, Life satisfaction-Support-Aerobic exercise-Meal timing-Go to bed time-Sleep quality: questionnaire ELHQ-CH, SD: standard 
deviation 
Frequencies were analyzed by Pearson’s chi square (categorical by categorical comparisons) and non-parametric Mann-Whitney U-test 
(categorical by quantitative comparisons) 
*Significance level p = 0.05 
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used as dependent variables in the Mann-Whitney 
U tests for the between-group comparisons. The 
level of significance was set at 0.05. Analyses 
were performed using SPSS version 22.0 
(Chicago IL). 
 
Results 
 
Figure 1 shows the flowchart of the study. The 
average age for our sample was 9.7 years, 55.6% 
were boys. Participants were normal weight (mean 
BMI z-score 0.9) with a mean waist to hip ratio of 
0.8. Groups were compared regarding gender, pa-
rental marital status, maternal and paternal educa-
tion level, waist to hip ratio and BMI z-score. 
Baseline outcome measurements between-groups 
were also compared (Table 1). No statistically sig-
nificant differences were observed (p > 0.05 for 
all comparisons). 
 As shown in Table 2, participants in the 
intervention group experienced statistically signif-

icant greater reduction in stress levels (SIC, p < 
0.001), anxiety levels (STAIC-trait, p = 0.019, 
STAIC-state, p = 0.006), emotional eating (EES-
C, p < 0.001), guilt (SSGS-guilt, p < 0.001) and 
greater increase in Mediterranean diet quality 
(KIDMED, p = 0.001) and pride (SSGS-pride, p < 
0.001) compared to the control group. Life Satis-
faction (p = 0.020), support (p < 0.001), aerobic 
exercise (p = 0.019), meal timing ( p = 0.002), go 
to bed time (p = 0.020),  and sleep quality (p = 
0.014) were also statistically significant improved. 
No statistically significant difference between the 
two groups was recorded regarding depressive 
symptoms (CDI, p = 0.551) and shame (SSGS, p 
= 0.120). 
 
Discussion 
 
In this present study we investigated the effect of 
a novel cognitive stress management program to 
primary education students. PSAI-CA resulted in 
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Table 2. Comparisons of outcomes’ differences across study groups.  

 
PSAI group N= 23 

mean ± SD 

Control Group N=22 

mean ± SD 
P Value  

ΔSIC -7.2 ± 5.4 3.1 ± 12.05 <0.001* 

ΔSTAIC-trait anxiety -7.3 ± 4.6 -2,1 ± 7.2 0.019* 

ΔSTAIC-state anxiety -3.68 ± 3.8 0.3 ± 4.28 0.006* 

ΔEES-C -18.7 ± 12.33 2 ± 5.01 <0.001* 

ΔCDI 0.9 ± 2.7 1 ± 5.2 0.551 

ΔKIDMED 2.9 ± 1.23 -0.2 ± 1.75 <0.001* 

ΔSSGS-shame -1 ± 1.41 0.14 ± 3.48 0.120 

ΔSSGS-guilt -4.5 ± 3.40 1.1 ± 3.91 <0.001* 

ΔSSGS-pride 1.6 ± 1.72 -2 ± 3.38 <0.001* 

ΔLife Satisfaction 4 ± 4.15 0.6 ± 6.51 0.020* 

ΔSupport 1.4 ± 2.13 -0.5 ± 2.42 0.014* 

ΔAerobic Exercise 0.6 ± 1.17 -0.2 ± 1.15 0.019* 

ΔMeal timing 3.9 ± 4.14 0 ± 3.34 0.002* 

ΔGo to bed time -0.2 ± 0.53 0.65 ± 2.7 0.020* 

ΔSleep quality -0.8 ± 0.91 0.4 ± 1.12 <0.001* 

Non-parametric Mann-Whitney U tests for categorical by numerical comparisons;  
Level of significance p < 0.05 
SD: standard deviation  



the reduction of emotional eating and improve-
ments in the participants’ psychological state and 
lifestyle habits. Furthermore, we quote some qual-
itative comments which we have been recorded 
during the intervention period on: 1) mood, “I feel 
happier”,  2) sleep, “I wake up more rejuvenated”, 
3) cognitive reconstruction, “I can face a problem 
better”, 4) interpersonal relationships, “I avoid 
arguing with my sister”, 5) self, “I started believe 
in myself”, 6) routine, “I avoid watching TV be-
fore sleep, I prefer reading my book”. 
  Although stress mediators, such as corti-
sol, were not determined, we speculate that the 
observed reduction in emotional eating could be 
attributed to possible decreased cortisol levels, 
which is known to promote food intake. The PSAI
-CA technique requires daily self-assessment, 
which leads to self-knowledge and self-control. 
As expected self-regulation kept participants away 
from overeating to provide distraction from aver-
sive emotions, as emotional eating is intended to 
do (Spoor et al. 2007). The PSAI-CA was benefi-
cial in stress and anxiety reduction, likewise other 
cognitive interventions in children and adolescents 
(Hampel et al. 2008, Stallard et al. 2014). Contra-
ry to the results of another study in a larger sam-
ple of students (Challen et al. 2014), the partici-
pants’ depressive symptoms did not improve. 
Guilt and pride improvement could be attributed 
to the PSAI technique's cognitive progress re-
quirement, which enhances self control and emo-
tion regulation. 
 The study has several limitations, such as 
the small sample size, the short duration of the 
intervention, the lack of follow-up assessment and 
the fact that participants were recruited from only 
one primary school setting. Furthermore, our out-
come measures were based on self-reports and not 
on objective clinical and/or laboratory assess-
ments. As such, generalization and validity of the 
results are cumbersome.  
 Our cognitive stress management tech-
nique’s uniqueness lies in the concentration on a 
dysfunctional situation or idea and its resolution 
by cognitive self-appraisal and effort. Simultane-
ously, guiding resulting from Pythagorean virtues 
and their integration into daily self-assessment 
sets out a basic framework of behavior for chil-
dren, through which they can evolve spiritually, 
morally, and physically. In addition to the afore-
mentioned, compared to others, the PSAI-CA 
technique can easily be taught (after a small peri-
od of training) and can be practiced systematically 
by the individual on his/her own. A key aspect of 

our study was that the class teacher, as a compo-
nent of routine school practice was present during 
all sessions and contributed substantially by en-
couraging students to follow the intervention pro-
gram. Furthermore, the school determined the 
time of the day that PSAI-CA would be delivered 
to adapt it to the school program in the best possi-
ble way. 
 In conclusion, this study showed that cog-
nitive stress management programs yield positive 
results in reducing childhood emotional eating. 
Our current study enhances the understanding of 
the effectiveness of PSAI-CA in real-life condi-
tions. Future studies should confirm these findings 
with larger sample sizes. It would be of im-
portance to conduct a series of sessions involving 
the parents of the participants to enhance stress 
management techniques in all family members. 
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