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The international initiatives 
of the collaboration between 

the Aristotle University of Thessaloniki 
School of Medicine, the Panhellenic 
Medical Association and the World 

Psychiatric Association, 
concerning mental health 

during the COVID-19 outbreak
K.N. Fountoulakis et al

•••

The psychological impact of the 
COVID-19 pandemic on secondary 

school teachers
P. Stachteas & Ch. Stachteas

•••

Internal structure and psychometric 
properties of Diabetes Distress Scale 

for Type 1 Diabetes
F. Griva et al

•••

Reliability and validity of the Diabetes 
Eating Problem Survey 

in Greek adults 
with type 1 diabetes mellitus

Κ. Apergi et al

•••

Behavioural and emotional profile 
of children in residential care 

in Greece
Ou. Andreopoulou et al

•••

Disentangling pediatric bipolar 
disorder and attention 

deficit-hyperactivity disorder: 
A neuropsychological approach
F. Zaravinos-Tsakos & G. Kolaitis

•••

Clinical implementation of preemptive 
pharmacogenomics in psychiatry: 

Τhe “PREPARE” study
E.E. Tsermpini et al

•••

Early childhood educators’ 
knowledge and attitudes toward 

young children who stutter
I. Grigoropoulos

•••
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During the coronavirus disease 2019 (COVID-19) pandemic, all European countries were hit, but mortality rates were 
heterogenous, with some countries being hit very hard, while others including Greece had a much lower death rate 
during the first wave of spring 2020. The ultra-fast application of measures was probably the reason of this outstanding 
success .1

This outbreak is expected to trigger feelings of fear, worry, and stress, as responses to an extreme threat for the com-
munity and the individual. In addition, changes in social behavior, as well as in working conditions, daily habits and rou-
tine, are expected to impose further stress, especially with the expectation of an upcoming economic crisis and possible 
unemployment. In Greece, where the lockdown was extremely successful in terms of containing the outbreak, worries 
concerning the possible adverse effects on mental health were also predominant. 

A collaboration concerning mental health during the COVID-19 outbreak was established, between the Aristotle 
University School of Medicine, the Panhellenic Medical Association and the World Psychiatric Association. Two large mul-
tinational studies were launched, one concerning the general population and one university students. 

Students’ mental health is an area of special interest, both because of the vulnerability of this age group as well as be-
cause any disruption during the time of the studies has profound long-term consequences in the lives of the individuals, 
and this might trigger feelings of fear, worry, and stress. According the results from the Greek arm of the students’ study, 
during the lockdown, two-thirds of university students reported at least ‘much’ increase in anxiety, one third in depres-
sive feelings and in 2.59% concerning suicidal thoughts. There was also a worsening of quality of life and deterioration of 
lifestyle issues. Major depression was present in 12.43% with an additional 13.46% experiencing severe distress. Beliefs in 
conspiracy theories enjoyed wide acceptance ranging from 20–68%, with students of law, literature, pedagogics, political 
sciences and related studies manifesting higher acceptance rates. Female sex and depression/dysphoria both indepen-
dently but also in interaction were related to higher rates of such beliefs.2,3

The results of the Greek arm of the general population study suggested that during the lockdown, clinical depression 
was present in 9.31%, with an additional 8.5% experiencing severe distress. Increased anxious and depressive emotions 
(including subclinical cases) were present in more than 40% of the population. In persons with a previous history of de-
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pression, 23.31% experienced depression vs. 8.96% of cases without previous history, who were experiencing their first 
depressive episode. Family dynamics suggested that fewer conflicts and better quality of relationships were surprisingly 
related to higher anxiety and depressive emotions, higher rates of depression and distress, and greater rates of suicidal 
thoughts. Eventually, spiritual and religious affiliation could protect the individual from the emerging suicidal thoughts. 
As correlation does not imply causation, the results suggest that conspiracy theories could be either the cause of depres-
sion or on the contrary a coping mechanism against depression. After taking into consideration that also in the family en-
vironment the expression of anger seemed to be a protective factor, the most likely explanation could be that the beliefs 
in conspiracy theories are a coping and ‘protective’ mechanism against the emergence of depression.  

These studies were among the first published, they went deeper in the data collection and even led to the creation 
of a model with distinct stages for the development of mental disorders during the lockdown. The analysis of the inter-
national data will probably provide further insight into the prevalence of mental disorders and the universal but also 
culturally specific models and factors pertaining to their development. At the time this editorial was in press, more than 
40 countries representing more than two thirds of earth’s population were participating with more than 45,000 responses 
already gathered.
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Κατά τη διάρκεια της πανδημίας της νόσου του κορωνοϊού το 2019 (COVID-19), όλες οι ευρωπαϊκές χώρες επλήγησαν, αλλά τα 
ποσοστά θνησιμότητας ήταν ετερογενή, με ορισμένες χώρες να πλήττονται πολύ σκληρά, ενώ άλλες, συμπεριλαμβανομένης 
και της Ελλάδας, είχαν πολύ χαμηλότερο ποσοστό θανάτων. Η υπερταχεία εφαρμογή μέτρων ήταν πιθανώς ο λόγος αυτής της 
εξαιρετικής επιτυχίας.1

H επιδημία αυτή αναμένεται να πυροδοτήσει συναισθήματα φόβου, ανησυχίας και άγχους, ως αντιδράσεις σε μια ακραία 
απειλή προς την κοινότητα και το άτομο. Επιπλέον, οι αλλαγές στην κοινωνική συμπεριφορά, καθώς και στις συνθήκες εργασίας, 
τις καθημερινές συνήθειες και τη ρουτίνα, αναμένονται να προκαλέσουν περαιτέρω άγχος, ειδικά με την προοπτική μιας επικεί-
μενης οικονομικής κρίσης και πιθανής ανεργίας. Στην Ελλάδα, όπου ο εγκλεισμός (lockdown, συχνά χρησιμοποιείται και ο αδό-
κιμος όρος «καραντίνα») ήταν εξαιρετικά επιτυχής όσον αφορά στον περιορισμό της επιδημίας, κυριάρχησαν επίσης ανησυχίες 
σχετικά με τις πιθανές δυσμενείς επιπτώσεις στην ψυχική υγεία.

Κατά τη διάρκεια της επιδημίας COVID-19 αναπτύχθηκε μια συνεργασία για την ψυχική υγεία μεταξύ της Ιατρικής Σχολής του 
Αριστοτελείου Πανεπιστημίου, του Πανελληνίου Ιατρικού Συλλόγου και της Παγκόσμιας Ψυχιατρικής Εταιρείας. Δύο μεγάλες 
πολυεθνικές μελέτες ξεκίνησαν, μία για τον γενικό πληθυσμό και μία για φοιτητές πανεπιστημίου.

Η ψυχική υγεία των φοιτητών είναι ένας τομέας ιδιαιτέρου ενδιαφέροντος, τόσο λόγω της ευαλωτότητας αυτής της η-
λικιακής ομάδας όσο και επειδή οποιαδήποτε διατάραξη των σπουδών έχει σημαντικές μακροπρόθεσμες επιπτώσεις στη 
ζωή των ατόμων, και αυτό μπορεί να προκαλέσει συναισθήματα φόβου, ανησυχίας και άγχους. Σύμφωνα με τα αποτελέ-
σματα του ελληνικού βραχίονα της μελέτης για τους φοιτητές, κατά τη διάρκεια του εγκλεισμού, τα δύο-τρίτα των φοιτη-
τών ανέφεραν τουλάχιστον «πολύ» αύξηση στο άγχος, το ένα τρίτο στα συναισθήματα κατάθλιψης και το 2,59% σε σχέση 
με αυτοκτονικές σκέψεις. Υπήρξε επίσης επιδείνωση της ποιότητας ζωής και διαταραχή σε θέματα τρόπου ζωής. Μείζων 
κατάθλιψη ήταν παρούσα στο 12,43%, με ένα επιπλέον 13,46% να αντιμετωπίζει σοβαρή δυσφορία. Η πίστη σε θεωρίες συ-
νωμοσίας απολάμβανε ευρεία αποδοχή που κυμαινόταν μεταξύ 20–68%, με φοιτητές Νομικής, Φιλολογίας, Παιδαγωγικής, 
Πολιτικών Επιστημών και άλλων σχετικών σπουδών, να εμφανίζουν τα υψηλότερα ποσοστά αποδοχής. Το γυναικείο φύλο 
και η κατάθλιψη/δυσφορία, και τα δύο ανεξάρτητα αλλά και σε αλληλεπίδραση, σχετίζονταν με υψηλότερα ποσοστά τέ-
τοιων πεποιθήσεων.2,3

Άρθρο σύνταξης
Editorial

Οι διεθνείς πρωτοβουλίες της συνεργασίας 
μεταξύ της Ιατρικής Σχολής του Αριστοτελείου 

Πανεπιστημίου Θεσσαλονίκης, 
του Πανελληνίου Ιατρικού Συλλόγου 

και της Παγκόσμιας Ψυχιατρικής Εταιρείας, 
σχετικά με την ψυχική υγεία κατά τη διάρκεια 

της επιδημίας του COVID-19

Ψυχιατρική 2020, 31:291–292
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Τα αποτελέσματα του ελληνικού βραχίονα της μελέτης για τον γενικό πληθυσμό έδειξαν ότι κατά τη διάρκεια του εγκλει-
σμού, η κλινική κατάθλιψη υπήρχε στο 9,31%, με ένα επιπλέον 8,5% να αντιμετωπίζει σοβαρή δυσφορία. Αυξημένo άγχος και 
συναισθήματα κατάθλιψης (συμπεριλαμβανομένων και των υποκλινικών περιπτώσεων) υπήρχαν σε περισσότερο από το 40% 
του πληθυσμού. Σε άτομα με προηγούμενο ιστορικό κατάθλιψης, το 23,31% εμφάνισε κατάθλιψη έναντι του 8,96% των περι-
πτώσεων χωρίς προηγούμενο ιστορικό, που βίωναν το πρώτο τους καταθλιπτικό επεισόδιο. Τα οικογενειακά δυναμικά έδειξαν 
ότι οι λιγότερες συγκρούσεις και η καλύτερη ποιότητα σχέσεων παραδόξως σχετιζόταν με υψηλότερο άγχος και συναισθήμα-
τα κατάθλιψης, υψηλότερα ποσοστά κατάθλιψης και δυσφορίας, και υψηλότερα ποσοστά αυτοκτονικών σκέψεων. Τελικά,  οι 
πνευματικές και θρησκευτικές προσκολλήσεις θα μπορούσαν να προστατεύσουν το άτομο από τις αναδυόμενες αυτοκτονικές 
σκέψεις. Καθώς η συσχέτιση δεν υπονοεί και αιτιότητα, τα αποτελέσματα δείχνουν ότι οι θεωρίες συνωμοσίας θα μπορούσαν 
είτε να είναι είτε η αιτία της κατάθλιψης, ή, αντίθετα, ένας μηχανισμός αντιμετώπισης της ανάπτυξης κατάθλιψης. Λαμβάνοντας 
υπόψη ότι και στο οικογενειακό περιβάλλον η έκφραση θυμού φάνηκε να είναι προστατευτικός παράγοντας, η πιο πιθανή εξή-
γηση θα μπορούσε να είναι ότι η πίστη σε θεωρίες συνωμοσίας είναι ένας μηχανισμός αντιμετώπισης και «προστασίας» κατά της 
εμφάνισης της κατάθλιψης.

Αυτές οι μελέτες ήταν από τις πρώτες που δημοσιεύθηκαν, πήγαν βαθύτερα όσον αφορά στη συλλογή δεδομένων και οδή-
γησαν ακόμη και στη δημιουργία ενός μοντέλου διακριτών σταδίων για την ανάπτυξη ψυχικών διαταραχών κατά τη διάρκεια 
του εγκλεισμού. Η ανάλυση των διεθνών δεδομένων θα δώσει πιθανότατα περαιτέρω πληροφορίες για τη συχνότητα των ψυ-
χικών διαταραχών και των παγκοσμίως κοινών αλλά και πολιτισμικά εξειδικευμένων μοντέλων και παραγόντων που αφορούν 
την ανάπτυξή τους. Κατά τη στιγμή που το άρθρο αυτό ήταν υπό δημοσίευση, συμμετείχαν περισσότερες από 40 χώρες που 
αντιπροσωπεύουν περισσότερα από τα δύο-τρίτα του πληθυσμού της γης και είχαν συγκεντρωθεί ήδη περισσότερες από 45.000 
απαντήσεις.
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Historically, major public health issues, such as the current COVID-19 pandemic, trigger abrupt 
and radical changes in daily life, thus causing severe psychological distress to the population. 
The ease with which the virus seems to be transmitted, combined with the exponentially 
rising number of new cases and the social distancing measures applied, create an atmos-

phere of fear and alarm. This, in turn, has a pivotal effect on the population’s mental health. The aim 
of this study is to initially investigate the psychological effects of the new COVID-19 pandemic on 
secondary school teachers, who in addition to the general aggravation take on the burden of forced 
abstinence from their regular work duties and the simultaneous need to adapt themselves to the un-
precedented process of distance learning. This is a cross-sectional study in secondary school teachers 
and was conducted using simple random sampling at the beginning of the pandemic in Greece. The 
x2 test was used to examine associations between psychological and other variables. 34% of teachers 
were found to feel anxious and very anxious during the pandemic, while only 8% of teachers exhibit 
severe depressive emotions. It is also clear that the educators as a professional group are predomi-
nantly possessed by optimism about the outcome of the pandemic, as 71.5% was placed in the higher 
levels of the relevant scale. Female gender was found to have a positive correlation to feelings of fear, 
depression, and a negative correlation to optimism. Furthermore, a negative correlation between the 
teachers’ high educational level and their feelings of optimism emerged from the data. This optimism 
may well be related with the large acceptance of the measures taken by the government to curb the 
expansion of the pandemic. Finally, it was found that distance teaching, which was abruptly and un-
preparedly implemented by educators on account of the pandemic, was not a major concern. The 
findings of our study indicate a specific profile of secondary school teachers characterized by mental 
resilience, a quality that must be exploited and strengthened by the state with appropriate interven-
tions in order to maximize their complex, creative work.

Key words: Pandemic, COVID-19, education, fear, depression, optimism, mental resilience.
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Introduction

The new coronavirus outbreak which originated in 
the city of Wuhan of the Chinese province of Hubei, 
quickly spread to several countries, infecting mil-
lions of people worldwide. In March 2020, the World 
Health Organization (WHO) declared the COVID-19 
infection caused by SARS-CoV-2 a pandemic.1 Such 
outbreaks of infectious diseases, as well as other 
major public health issues, frequently cause intense 
feelings of distress and anxiety to the general pub-
lic, predominantly due to the uncertainty they bring 
and the sudden and radical changes in daily life they 
result in.2–6

The increasing number of suspected and con-
firmed cases, along with the constant recording of 
deaths caused by SARS-CoV-2 in more and more 
countries, Greece included, create an atmosphere of 
intense fear and alarm due to the very real possibility 
of contraction and possible manifestation of the dis-
ease.4 According to Yamazaki & Kikkawa,7 during a 
pandemic the concerns can fall into three categories 
of danger: (a) health, (b) financial repercussions and 
(c) unknown. The new pandemic, therefore, apart 
from the danger of serious disease and possible fa-
tality due to the COVID-19 infection, has also brought 
a large proportion of the global population face to 
face with an unprecedented, often insufferable, 
emotional strain, leading to panic attacks, stress dis-
orders and feelings of depression.6,8,9

The announcement of the new coronavirus’ trans-
missibility from human to human, the easy trans-
mission even by asymptomatic carriers, the uncer-
tainty over the total duration of the quarantine and 
the pandemic itself, the susceptibility of a wide age 
range and the rather frequent fatality even in pa-
tients without underlying conditions or great age, 
have all created feelings of fear to the majority of 
people who, along with their own health, also ap-
pear seriously concerned for their loved ones.10,11 
According to Ahorsu et al,12 a central characteristic 
of pandemics of infectious diseases is the fear they 
can instill in large sections of the population, a fear 
which is capable of leading to high levels of emo-
tional distress to healthy individuals and triggering 
manifestations of clinical stress disorders to the men-
tally vulnerable.9,13 Additionally, it has been found 

that the manifestation of symptoms of infection with 
the new coronavirus is related to increased levels of 
anxiety and depression, as well as decreased quality 
of life, all of which in turn affect health to the extent 
that the latter is understood as “a condition of full 
physical, emotional and social well-being and not 
simply as the absence of illness or disability”.14

This situation is further complicated by the social 
distancing measures that are being internationally 
promoted, as there is a marked reduction of close 
communication. People are instructed to stay in their 
homes and limit their external activities to a mini-
mum. Furthermore, individuals that manifest symp-
tomatology of the disease or have a contact with an 
infected person, are obliged to follow the relevant 
isolation protocol, which renders the person more 
emotionally vulnerable. Indeed, it is well known 
that stress disorders are more likely to emerge and 
deteriorate in conditions of limited or no natural in-
terpersonal contact.15,16 Misinformation, myths and 
conspiracy theories concerning SARS-CoV-2 that are 
circulated seem to have a cumulative effect on emo-
tional distress, as they reinforce the sense of loss of 
control and distrust of the Authorities.17 The situa-
tion is further exacerbated by the bombardment of 
media reports related to the issue and the frequent 
emphatic references to shortage of resources, proper 
infrastructure and medical staff,18 contributing to the 
aggravation of depression.4,19

A number of international studies researching the 
emotional repercussions of the COVID-19 pandemic 
on health professionals, and vulnerable popula-
tion groups in general, have been conducted.5,20,21 
However, there has not been any research on the 
emotional impact on students and teachers, even 
though similar public health crises can have various 
psychological effects to all the participants in the 
learning process,22 with feelings of fear, alarm, stress 
and depression being the most prominent effects.4,9

The aim of this study was a preliminary investiga-
tion of the emotional impact of the new COVID-19 
pandemic on secondary education teachers who, 
apart from the general burden, also face the addi-
tional burden of forced absence from their teach-
ing duties and adaptation to the new conditions of 
abrupt implementation of distance learning, without 
preparation and with limited resources. A further aim 
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of this study was to outline the emotional resilience 
of teachers as a crucial factor of their work efficiency, 
as well as the effect their behaviour has on their stu-
dents’ emotional resilience. 

Material and method

The survey was conducted on high school teachers 
of the municipality of Volos, who were selected via 
a simple random sampling process, and it consisted 
of an anonymous online questionnaire. Besides the 
7 demographic questions (gender, age, teaching 
specialty, level of education, whether the individual 
belongs to a vulnerable group, whether a member 
of their family belongs to a vulnerable group, co-
habitation with a minor), the questionnaire included 
5 single-answer multiple choice questions: (a) Fear 
and stress, (b) Optimism about the outcome, (c) 
Depression, (d) Desire to return to work, (e) Concern 
over the implementation of distance learning. The 
questionnaire adopted the 6-point Likert scale (1: 
“not at all” to 6: “always”) in order to avoid the con-
centration of selections in the middle position, which 
is observed when using scales with a number of re-
dundant options.23 Content validity and face validity 
control and a pilot study were performed before the 
study leading to minor adjustments.

Since for non-large populations the size of the 
sample is not contingent on the size of the popula-
tion,24–27 the core criterion for sample size selection 
was to ensure at a 5% confidence level estimation 
of percentages with expected accuracy of ±0.05. 
However, because the pandemic was developing 
with seemingly differentiating characteristics, it 
was assumed that the collection of answers ought 
to be done under similar conditions of escalation. 
Consequently, the study was limited to the period 
from 24 to 29 of March 2020 and therefore the ex-
pected accuracy ultimately reached ±0.065. For the 
purposes of the study teachers’ specialties were 
grouped in two categories, “natural sciences” and 
“humanities”.

The SPSS software was used for statistical pro-
cessing and the chi-square test was performed at a 
significance level of 5%.26,28,29 More specifically, the 
existence of correlations (crosstabulation) between 
dependent and independent variables was checked. 
Demographic characteristics were defined as inde-

pendent variables, and the 5 questions in the ques-
tionnaire were defined as dependent variables.

Concerning the contingency tables, it is specified 
that, only when in more than 20% of cells the expect-
ed frequencies are less than 5, there is considered to 
be a validity problem with the chi-square test28–31 and, 
as a result, the latter is not used. In cases where the 
chi-square test yielded a p value which could not be 
safely used, there was a further grouping of values, 
taking into account the scientifically accepted thesis 
that their value decreases (information is lost) as the 
number of groups (classes) increases.26,32 Especially 
when there was a need to reduce the number of data 
classes in the six-point scale, we created a three-point 
scale (rather little, to some extent, rather much) by 
combining the successive original classes by two. As 
regards the educational level, the classes with values 
“PhD” and “Master’s Degree” were combined in the 
class “Higher Diploma” and, similarly, the classes with 
values “University Degree” and “Technical School/
School of Pedagogical and Technological Education 
Degree” were combined in the class “Bachelor’s 
Degree”. It is worth noting that the results show only 
the significant correlations that emerged.25,33

Results

63% of the participants in the study sample were 
women and 37% were men. 16% of teachers be-
longed to a vulnerable group (high-risk), 32% lived 
in the same house with people belonging to a high-
risk group, while 48% lived with at least one minor 
(<18 years old). 88.5% of teachers were less than 60 
years old (86% belong to the 40–60 age range), and 
11.5% were older than 60 years old. Regarding the 
teaching specialties, they were almost equally dis-
tributed, as there was only a recorded 2.7% supe-
riority of humanities. It is worth noting that in hu-
manities, women were four times as many as men, 
while in natural sciences, men were barely more 
than women. It is also remarkable that over one 
third of the teachers in the sample had a Master’s 
Degree. Table 1 summarizes the demographic char-
acteristics of the sample. 

From the contingency tables, a correlation of 
stress/fear with depression (p=0.001) as well as op-
timism (p=0.001) of teachers emerged. However, the 
correlation between depression and optimism was 
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also significant (p=0.001). Nevertheless, it was found 
that in the contingency tables the percentage of cells 
with theoretical sizes of expected frequency lower 
than 5 is 63.9%. Thus, following the performance of 
the Monte Carlo procedure, p was found to be 0.003, 
a fact which ultimately proves a correlation between 
depression and optimism.

Table 2 below shows the p values that emerged 
from the chi-square test between the independent 
(IV) and the dependent (DV) variables. The partici-
pants’ age, specialty and a family’s member belong-
ing to a vulnerable group did not seem to play a sta-
tistically significant role in the psychological burden 
of the participants. The male gender seems to be 
negatively associated with the manifestation of fear 
and depression and positively with the manifestation 
of optimistic feelings, while the educational level is 
negatively related to the optimism and the concern 
about the implementation of distance learning. 

The distribution of the extent to which teachers 
feel fear over the spread of the SARS-CoV-2 virus is 
presented in table 3. Note that 70% of teachers were 
included in the upper 50% of the scale. The distribu-
tion of manifestation of emotions of fear/stress in a 
three-point scale is demonstrated in table 4. Gender 
seems to affect the fear of teachers (p=0.001). It is 
noteworthy that women express greater fear by 2.5 
times more than men. Furthermore, the existence of 

minors in the family positively affects the stress/fear 
caused by the pandemic (p=0.04).

In addition, table 3 shows that feelings of optimism 
about the outcome of the pandemic were prevalent 
in our sample. The optimism expressed depends on 
gender (p=0.013) and educational level (p=0.025). 
The majority of teachers (60.6%) present as mod-
erately optimistic, with men being prevalent in the 
upper class by 20 percentage points over women. 
Regarding the educational level, more teachers of 
higher educational level are moderately optimistic 
(72.5% over 54.1%) while higher optimism is mostly 
expressed by teachers with a bachelor’s degree 
(37.4% over 21.3%). 

The extent to which teachers agree with the meas-
ures taken by the state in order to curb the spread of 
the new coronavirus is recorded in table 3. The latter 
shows the overwhelming approval; in fact, the pref-
erence at a percentage higher than 50% is concen-
trated in the two upper classes. The particular meas-
ures at the beginning of their implementation do not 
appear to cause feelings of depression to teachers, 
since only about 8% of teachers have such feelings to 
a high extent. 

The suspension of schools and the imposed con-
finement on circulation created the intense need to 
return to their workplace to more than half of the 
teachers. It is noted that, as made apparent in table 3, 

Table 1. Demographic characteristics of the secondary school teachers who participated in the study (n=226, 
100%).

Gender

Male Female

83 (36.7%) 143 (63.3%)

Age

<60 years old >60 years old

200 (88.5%) 26 (11.5%)

Educational level

PhD Master of Science University degree Technical school/School of peda-
gogical and technological education 
degree

5 (2.2%) 75 (33.2%) 130 (57.5%) 16 (7.1%)

Teaching specialty

Natural sciences and Mathematics Human sciences

110 (48.6%) 116 (51.4%)
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only 10% of teachers feel almost no such need. As 
regards the teachers’ concern over the implementa-
tion (abrupt and unprepared) of distance learning 
- with the exception of a handful of teachers (4.4%) 
expressing a very high degree of concern - the rest 
are approximately equally distributed (≈19%) in the 
classes ranging from “not at all” to “very much”.

Table 3 also shows the distribution of teachers ac-
cording to degree of concern caused by their abrupt 
involvement in distance learning which, as per the 
Ministry’s instructions, is dictated by the pandem-
ic and the need to maintain the students’ contact 
with the educational process. It is noted that 38% 
of teachers exhibit a rather normal degree of con-
cern (low level) and roughly the same percentage 
records mid-level concern. The educational level 
seems to affect the emergence of concern over the 
implementation of distance learning on the part of 
teachers (p=0.01).

Table 4 indicates that depression was correlated 
with gender (p=0.004), with men prevailing in the 
lower class (69.9% over 47.5%) and women prevailing 
in the other two higher classes. (54.5% over 30.1%). 
Teachers with a higher level of education prevail by 
20 percentage points in the class of low-level con-
cern, whereas in the next two classes they are 10 per-
centage points down. Additionally, there is a signifi-
cant correlation (p=0.03) between worrying over the 
implementation of distance learning and the chance 
of the teacher belonging to a vulnerable group. 
Teachers belonging to vulnerable groups generally 
exhibit a higher level of concern.

Discussion-Conclusions

During the early stages of the pandemic, very little 
was known about the characteristics of the virus, the 
ways of transmission, proper prevention techniques, 

Table 2. Correlations between demographic characteristics and psychological variables.

Fear Optimism Depression
Desire to return 

to work
Worry about 

Distance learning

Gender 0.001 0.013 0.004 0.879 0.07

Age 0.782 0.717 0.954 0.268 0.436

Specialty 0.773 0.161 0.767 0.464 0.708

Educational Level 0.333 0.025 0.156 0.409 0.01

Member of vulnerable group 0.614 0.491 0.642 0.383 0.03

A family’s member belonging 
  to a vulnerable group

0.152 0.343 0.165 0.396 0.365

A minor in the family 0.04 0.408 0.948 0.43 0.241

Note: p-values emerged from chi-square test are displayed

Table 3. Distribution of the answers (n, %) of the 226 participants related to the psychological variables examined 
in a 6-point Likert scale.

Not at all Rarely A little Sometimes Often Almost always

Fear 6 (2.6%) 16 (7.1%) 47 (20.8%) 79 (34.9%) 59 (26.1%) 19 (8.4%)

Optimism 7 (3.1%) 11 (4.8%) 46 (20.3%) 91 (40.3%) 58 (25.7%) 13 (5.7%)

Degree of acceptance 
  of restrictive measures  

0 (0%) 2 (0.9%) 20 (8.8%) 68 (30.1%) 108 (47.8%) 28 (12.4%)

Depression 61 (27%) 65 (28.8%) 43 (19%) 38 (16.8%) 16 (7.1%) 3 (1.3%)

Desire to return to work 8 (3.5%) 15 (6.6%) 15 (6.6%) 52 (23%) 77 (34.1%) 59 (26.1%)

Worry about distance 
  learning

41 (18.1%) 46 (20.4%) 47 (20.8%) 41 (18.1%) 41 (18.1%) 10 (4.4%)
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Table 4. Distribution of the answers (%) of the participants (n=226) in a 3-point Likert scale - Correlations with 
the gender.

Fear

p=0.001Men Women

Rather little 12% 8.4%

To some extent 74.7% 44.8%

Rather much 13.3% 46.8%

Optimism

p=0.013Men Women

Rather little 6% 9.1%

To some extent 50.6% 66.4%

Rather much 43.4% 24.5%

Depression

p=0.004Men Women

Rather little 69.9% 47.5%

To some extent 22.9% 43.4%

population immunity levels, treatment and recovery, 
resulting in rising levels of uncertainty and fear among 
citizens. This was confirmed by this study, since 34% of 
teachers were found to experience a high and a very 
high degree of fear during the pandemic. In a recent 
research conducted in China, there were increased 
levels of emotional discomfort and anxiety during 
the COVID-19 pandemic, with 30% reporting a great 
amount of these emotions and 75% experiencing fear 
of the possibility that the SARS-CoV-2 virus might in-
fect their loved ones.6 The aforementioned findings 
are consistent with the ones of our study, which in-
dicate that the existence of an underage child in the 
family has an effect on the experience of fear over the 
development of the pandemic. 

However, our research has also shown a co-de-
pendence between fear and depression, fear and 
optimism, as well as between depression and op-
timism. In order to define the intensity and the na-
ture of these dependencies specialized research is 
required, which is beyond the scope of this study. It 
is worth mentioning that in Italy, two female nurses 
committed suicide a few days after the outbreak 
of the virus and it is speculated that fear of spread-
ing the virus to patients may have played a decisive 
role in this outcome.19 A relevant opinion, which 
maintains that increasing levels of fear and concern 
may reduce optimism and intensify depressive feel-

ings, is expressed by Montemurro34 who supports 
that the latter may lead to a rise in suicides in 2020. 
Nevertheless, it should be noted that the measures 
taken in Greece with the aim of limiting the spread 
of the new coronavirus do not initially seem to have 
cause depression to teachers, since only about 8% of 
them were experiencing high levels of such feelings.

It is also possible that fear and concern during 
a pandemic may play a beneficial role, as a recent 
study concluded that they are associated with a 
higher compliance with preventative measures 
against the spread of the new coronavirus.35 The lat-
ter is of special value for teachers, since they practice 
their profession in circumstances of constant interac-
tion with large numbers of people, handling young 
individuals; therefore, they are at once a role model 
for their students and a considerable contribution to 
defending public health. 

The findings of our study indicate a correlation 
between gender and the emergence of feelings of 
fear, depression and optimism. More specifically, a 
greater number of female than male teachers exhibit 
high levels of fear and depression, while the situation 
is reversed when it comes to optimism. Our findings 
are consistent with those of relevant studies which 
proved that women are more prone to exhibiting 
stress disorders36 and depression6 and they are more 
likely to show symptoms of anxiety and intense emo-
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tional discomfort than men.37–39 However, a recent 
study by Huang & Zhao4 found that feelings of fear 
and stress, though common during the COVID-19 
pandemic, are not affected by gender. 

The educational level of teachers had significant 
impact on experiencing feelings of optimism and 
concern over the implementation of distance learn-
ing. Teachers with a higher level of education appear 
less optimistic about the outcome of the pandemic, 
but they are also less concerned over implementing 
distance learning due to the temporary suspension of 
schools. Both of the above could in fact be interpret-
ed on the basis of their advanced studies, which may 
have given them a greater facility with the combined 
use of analytic-synthetic and rational thought and the 
exploitation of digital technology. The educational 
level did not seem to be related to the emergence of 
symptoms of depression, as indicated by other stud-
ies,40 nor to the extent of manifestation of fear over 
the development of the COVID-19 pandemic,39 possi-
bly due to the fact that teachers constitute a uniform 
group of workers, all holding a university degree. 

Several studies in the field have highlighted the re-
lationship between age and emotional distress dur-
ing the pandemic.39,41 It is supported that older age 
groups exhibit an increased rate of various cardiovas-

cular, auto-immune and mental disorders, with social 
distancing and isolation leading to a greater danger 
due to the likelihood of stress and depression.7,41,42 
This can partly be justified by the higher morbidity 
and mortality rates of the new coronavirus among 
the elderly. It is not surprising, thus, that older peo-
ple in endemic areas seemed to experience a lower 
health-related quality of life than younger individu-
als.40 Even though age was expected to affect the 
emotional distress of teachers, our findings did not 
confirm this assumption. Further research is needed 
about physical and mental health of teachers which 
significantly affects their work.

The findings of this research seem to sketch a 
teacher profile according to which teachers are not 
overly afraid of the outbreak of the new coronavirus, 
they are not overwhelmed by pandemic-related de-
pression, their optimism about the outcome of the 
crisis is prevalent and the unprecedented emergency 
implementation of distance learning does not cause 
them particular concern. Consequently, we can as-
sume that teachers are characterized by mental re-
silience, a fact which is expected to positively con-
tribute to the effectiveness of their complex work, 
which, as this study has made evident, they strongly 
hope to resume in the place and way they know best. 

Ψυχολογικές επιπτώσεις της πανδημίας COVID-19 
σε εκπαιδευτικούς δευτεροβάθμιας εκπαίδευσης

Π. Σταχτέας,1 Χ. Σταχτέας2

1Ιατρική Σχολή ΑΠΘ, Θεσσαλονίκη, 
2ΑΣΠΑΙΤΕ-Παράρτημα Βόλου, Βόλος

Ψυχιατρική 2020, 31:293–301

Διαχρονικά, τα μείζονα θέματα Δημόσιας Υγείας, όπως η τρέχουσα πανδημία COVID-19, προκαλούν 
έντονα αισθήματα ψυχολογικής δυσφορίας στον πληθυσμό, λόγω της αβεβαιότητας και των ξαφ-
νικών και ριζικών αλλαγών που συνεπάγονται στον καθημερινό βίο. Η εύκολη μεταδοτικότητα, ο 
εκθετικά αυξανόμενος αριθμός κρουσμάτων και τα μέτρα κοινωνικής αποστασιοποίησης συνθέ-
τουν ένα κλίμα φόβου και ανησυχίας, που επιδρούν καθοριστικά στην ψυχική υγεία του πληθυσμού. 
Σκοπός της συγκεκριμένης εργασίας είναι να διερευνήσει σε ένα αρχικό στάδιο, τις ψυχολογικές ε-
πιπτώσεις της νέας πανδημίας COVID-19 στους εκπαιδευτικούς Δευτεροβάθμιας Εκπαίδευσης (Δ.Ε.), 
οι οποίοι πέρα από τη γενική επιβάρυνση, επωμίζονται το επιπλέον βάρος της αποχής από τα εργα-
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σιακά τους καθήκοντα και της ταυτόχρονης προσαρμογής στην πρωτόγνωρη διαδικασία παροχής 
τηλεκπαίδευσης στους μαθητές τους. Η παρούσα έρευνα είναι μία συγχρονική μελέτη που αφορά 
σε εκπαιδευτικούς ΔΕ, έγινε με ερωτηματολόγιο και διεξήχθη με απλή τυχαία δειγματοληψία στην 
αρχή της πανδημίας στην Ελλάδα. Χρησιμοποιήθηκε το x2 τεστ προκειμένου να ελεγχθεί η ύπαρξης 
συσχετίσεων μεταξύ ψυχολογικών και άλλων παραμέτρων. Διαπιστώθηκε ότι το 34% των εκπαιδευ-
τικών αισθάνεται πολύ και πάρα πολύ φόβο κατά τη διάρκεια της πανδημίας, ενώ καταθλιπτικά αι-
σθήματα σοβαρού βαθμού εμφανίζει μόνο το 8%. Διαφαίνεται επίσης ότι στο σώμα των καθηγητών 
υπερισχύουν συναισθήματα αισιοδοξίας σχετικά με την έκβαση της πανδημίας, καθώς το 71,5% 
εντοπίζεται στις ανώτερες κλάσεις της σχετικής κλίμακας. Το γυναικείο φύλο προέκυψε να επιδρά 
θετικά στη διαμόρφωση αισθημάτων φόβου, κατάθλιψης και αρνητικά στις εκδηλώσεις αισιοδοξίας. 
Επίσης, αναδείχθηκε η αρνητική συσχέτιση του υψηλού μορφωτικού επιπέδου των καθηγητών με 
την εμφάνιση αισθημάτων αισιοδοξίας. Η αισιοδοξία που αποτυπώθηκε, ίσως δεν είναι άσχετη με 
την πάρα πολύ μεγάλη αποδοχή των μέτρων που έλαβε η πολιτεία για τον περιορισμό της εξάπλω-
σης της πανδημίας και κατέγραψε η έρευνά μας. Ακόμη, φάνηκε ότι η τηλεδιδασκαλία στην οποία 
επιδόθηκαν έξαφνα και χωρίς προετοιμασία οι καθηγητές εξαιτίας της πανδημίας, δεν προκάλεσε 
ιδιαίτερη ανησυχία. Τα ευρήματα της μελέτης σκιαγραφούν ένα γενικό προφίλ των καθηγητών Δ.Ε. 
που διακρίνεται από ψυχική ανθεκτικότητα, γεγονός που πρέπει να αξιοποιήσει και με κατάλληλες 
παρεμβατικές κινήσεις να ενισχύσει η πολιτεία, ώστε να μεγιστοποιήσει το πολυσύνθετο δημιουρ-
γικό έργο τους.

Λέξεις ευρετηρίου: Πανδημία, COVID-19, εκπαίδευση, φόβος, κατάθλιψη, αισιοδοξία, ψυχική ανθε-
κτικότητα.
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Diabetes-related distress (DD) refers to the worries and concerns about the nature and complica-
tions of Type 1 diabetes (T1D) and the frustration with the burdens of its management. Research 
suggests that sources of DD among people with T1D differ from those among Type 2. Many 
adults with T1D experience difficulties that are often unrecognised, unaddressed and misman-

aged. The Diabetes Distress Scale for Type 1 diabetes (T1-DDS), is a newly developed instrument that is 
used to identify the specific sources of DD, exclusively for adults with T1D. The aim of the study was to 
examine the factorial structure of T1-DDS in Greek population and to evaluate its psychometric properties 
for use in research and clinical practice. A sample of 102 adults with type 1 diabetes, aged 38.85 (±10.08) 
years, females 63%, BMI 21.45 (±5.84) kg/m2, diabetes duration 21.35 (±13.73) years, HbA1c 7.5% (±1.2;58 
mmol/mol) completed the translated T1-DDS. Exploratory factor analysis (EFA) and confirmatory (CFA) fac-
tor analysis were used to investigate the factor structure of the scale. Reliability was explored by internal 
consistency. Convergent validity was assessed through correlations with measures of psychological dis-
tress and diabetes status variables. Differential validity was assessed on the basis of known-group compari-
sons, with expected differences in distress for gender and age. Confirmatory factor analysis provided a low 
fit for the 7-factor model. Exploratory factor analysis supported a conceptually justifiable 5-factor model 
in the Greek sample. Internal consistencies of all five factors ranged from α=0.76 to 0.89. As expected, all 
factors were correlated with psychological distress [(r=0.510, p<0.01) for the total scale]. Management dis-
tress was positively correlated with HbA1c (r=0.397, p<0.01) and BMI (r=0.296, p<0.01), and Family/Friends 
distress was negatively correlated with duration of diabetes (r=–0.298, p<0.01). Further analyses showed 
that men exhibited higher score in relations to the social context of diabetes management (t=2.164, p<0.05 
for Negative Social Perceptions), (t=2.572, p<0.05 for Family/Friends distress), and younger participants re-
ported significantly higher distress in relation to reactions from friends and family (t=2.106, p<0.05). The 
Greek version of T1-DDS is a valid and reliable measure of diabetes-related distress that can be used in clini-
cal practice to address personal needs and direct targeted interventions.

Key words: Type 1 diabetes, diabetes related distress, validity, reliability, factor analysis.
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Introduction

A demanding lifelong condition like type 1 diabe-
tes (T1D) generates emotional and psychosocial chal-
lenges. Diabetes-related distress (DD) refers to the 
worries and concerns about the nature and compli-
cations of T1D and the frustration with the burdens 
of its management. DD is highly prevalent among 
adults with T1D, has a chronic rather than episodic 
manifestation and has been found to be distinct 
from clinical depression.1 Research suggests that 
sources of DD among people with T1D differ from 
those among type 2. While Polonsky et al.2 identified 
four main sources of distress for people with type 
2 diabetes, including Regimen Distress, Emotional 
Burden, Interpersonal Distress and Physician Distress, 
it has been suggested that people with T1D experi-
ence a different set of worries and concerns than 
those with type 2. A recent study identified the fol-
lowing seven major sources of DD among type 1 
adults.3 Powerlessness reflects a sense of helpless-
ness over controlling the symptoms, and involves 
worries about long-term consequences and difficul-
ties in dealing with erratic blood glucose numbers. 
Management Distress includes frustrations associ-
ated with specific demands of T1D such as blood glu-
cose monitoring and insulin dose adjustment, while 
Eating Distress highlights concerns with eating hab-
its and constrains. Hypoglycemia Distress reflects 
worries about detecting and addressing hypoglyce-
mic symptoms and Physician Distress includes disap-
pointment with health care professionals in terms of 
support and understanding. Social distress is identi-
fied in Negative Social Perceptions of other people, 
including potential employers, and in Family/Friends 
Distress related to the involvement of significant oth-
ers in diabetes management. The identification of 
these factors lead to developing a reliable and valid 
assessment device, the Diabetes Distress Scale for 
Type 1 diabetes (T1-DDS), that is used to identify the 
specific sources of DD for adults with T1D and to pro-
vide an index of overall diabetes-related emotional 
distress for use in clinical and research settings.3 DD 
has been associated with poor glycemic control and 
problematic self-care behaviour and is considered a 
significant problem in diabetes.1,4 Research suggests 
that DD can be effectively addressed with targeted 
interventions to improve both psychological well-

being as well as diabetes-related health outcomes.5,6 
The difficulties of people with type 1 diabetes are 
often unrecognised and mismanaged3 and T1-DDS 
can provide information for those at risk for devel-
oping DD. No such instrument is available in Greek 
for clinical practice and to our knowledge, this is the 
first study to validate T1-DDS in a different context 
from the one that was originally developed. Thus, 
the purpose of the present study was to examine 
the factorial structure of T1-DDS in Greek population 
and to evaluate its psychometric properties for use in 
research and clinical practice.

Material and method
Procedure

The T1-DDS was translated by independent Greek 
and English native speakers, following a forward-
backward-forward procedure. In addition, the instru-
ment was split translated using a committee-based 
approach.7 Any discrepancies that emerged from the 
comparison of the two approaches were discussed 
and a few minor adjustments were applied. The ad-
ministration of the scale took place at the diabetes 
clinics of a general and a private hospital in Athens, 
under protocols approved by the ethics committee 
of the School of Medicine of the University of Athens. 
Participants were informed in written of the purpose 
of the study, their ensured anonymity and data pro-
tection, the possibility of non-participation without 
any health implications for the care they will receive, 
and the ability to communicate with the researchers.

Participants

Participants were 102 adults with type 1 diabetes 
aged 38.85 (±10.08) years, females 63%, BMI 21.45 
(±5.84) kg/m2, diabetes duration 21.35 (±13.73) years, 
HbA1c 7.5% (±1.2;58 mmol/mol).

Measures
Diabetes Distress

The T1-DDS3 is a 28-item measure consisting of 
seven subscales, each including 3–5 items. Items are 
scored on a 6-point Likert scale ranging from 1 (“not 
a problem”) to 6 (“a very serious problem”) covering 
a broad range of worries and concerns associated 
with diabetes, including powerlessness (e.g., feeling 
worried that I will develop serious long-term com-
plications, no matter how hard I try), hypoglycemia 



304 F. GRIVA et al PSYCHIATRIKI 31 (4), 2020

distress (e.g., feeling frightened that I could have a 
serious hypoglycemic event while driving), manage-
ment distress (e.g., I don’t give my diabetes as much 
attention as I probably should), eating distress (e.g., 
feeling that my eating is out of control) physician dis-
tress (e.g., feeling that I don’t get help I really need 
from my diabetes doctor), friend or friend-related 
distress (e.g., feeling that my friends or family act like 
"diabetes police”), and negative social perceptions 
(e.g., I have to hide my diabetes from other people”). 
Internal consistency estimates for subscale scores 
have been reported ranging from 0.76 to 0.87, with 
test-retest reliabilities ranging from 0.60 to 0.783.

Psychological Distress

The Symptom Checklist Short (SCL-10R)8 is widely 
used measure for psychological distress. It assesses a 
number of symptoms that involve depression, anxi-
ety, obsessive-compulsive, interpersonal sensitiv-
ity, hostility, phobic anxiety, psychoticism, paranoid 
ideation and somatisation (e.g., “How often did you 
feel like you were worrying too much?”) on a 5-point 
Likert scale (“not at all” to “very often”). Internal reli-
ability in the present sample was 0.89.

Demographics and diabetes status

Demographic measures included age, gender, 
educational level, married/living with a partner and 
diabetes duration. Diabetes status included BMI, and 
the latest HbA1c measurement.

Statistical analysis

A confirmatory factor analysis (CFA) with maxi-
mum likelihood procedure was carried out using 
AMOS version 21. The fit of the model was assessed 
through the chi square (x2), the root mean square 
error of approximation (RMSEA), and baseline com-
parison indexes (comparative fit index, CFI and 
Tucker-Lewis Index, TLI). Because of a low model fit, 
an exploratory factor analysis (EFA) using principal 
components analysis with promax rotation was con-
ducted to investigate the construct validity of the 
scale. For the EFA, the adequacy of the sample was 
valued with the Kaiser-Meyer-Olkin test (KMO) and a 
Bartlett’s test of sphericity. The internal consistency 
of the subscales was analysed with Cronbach’s alpha. 
Convergent validity was assessed through correla-
tions of the subscales with psychological distress and 

HbA1c. Differential validity was assessed on the ba-
sis of known-group comparisons, such as expected 
differences in distress between men and women, 
and younger and older participants, based on past 
research.3 Statistically significant level was set at 0.05 
and analyses were conducted using SPSS version 21.

Results

Factorial structure

The CFA indicated a low fit between the data and 
the original 7-factor model [(χ2=340,6 (179), p<0.05, 
RMSEA=0.092, TLI=0.807 and CFI=0.836) and conse-
quently an EFA was conducted to assess the struc-
ture of the translated T1-DDS. The EFA yielded a 
5-factor solution (eigenvalues≥1.00) with a KMO co-
efficient equal to 0.79 and a Barlett x2 value equal 
to 1223.6 (p<0.001). The five factors were identified 
as Powerlessness, Management Distress, Physician 
Distress, Negative Social Perceptions and Family/
Friend Distress. The Eating Distress items (three 
items) and the Hypoglycemia Distress items (four 
items) loaded on the conceptually justifiable fac-
tors of Management Distress and of Powerlessness, 
respectively. On the total, twenty-three items were 
single-loading items, highly loaded on their desig-
nated factor (table 1). Five items (#1, 3, 5, 8, 13) were 
cross-loading items and were omitted from the scale. 
The results of the EFA without these items, showed a 
KMO coefficient equal to 0.79 and a Barlett χ2 value 
equal to 1609.4 (p<0.001). The proportion of total 
variance explained was 42.3%. Factor loadings are 
presented in table 2. CFA revealed an adequate fit 
for the five-factor model [(RMSEA=0.07, TLI=0.95 and 
CFI=0.96)]. The chi-square test of the model was not 
significant (p>0.05), as expected.

Internal consistency reliability 
and scale descriptives

Internal consistency of the T1-DDS scale was ex-
cellent (α=0.92) and Cronbach’s alpha for all factors 
ranged from (α=0.76 to 0.89) (table 2). Regarding 
intercorrelations between the scales of the T1-DDS, 
all of them were found to be significant at the 1% 
level. Mean levels of reported distress varied across 
the five subscales, suggesting that the sample expe-
rienced higher levels of DD in some areas and lower 
levels in others (table 2). 
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Table 1. Factor loadings from the results of exploratory factor analysis.

Item no. Item 1 2 3 4 5

27 Feeling I can never be safe from the possibility of a 
serious hypoglycemic event

0.854 0.185 –0.056 –0.099 0.017

15 Feeling frightened that I could have a serious hypogly-
cemic event when I’m asleep

0.776 –0.057 0.241 –0.088 –0.358

21 Feeling that I’ve got to be perfect with my diabetes 
management

0.739 –0.253 –0.252 0.172 0.260

25 Feeling that no matter hard I try with my diabetes, it 
will never be good enough

0.700 0.053 –0.229 0.181 0.243

22 Feeling frightened that I could have a serious hypogly-
cemic event while driving

0.692 0.101 0.143 0.022 –0.358

9 Feeling that there is too much equipment and stuff I 
must always have with me 

0.616 –0.058 0.043 –0.041 0.159

16 Feeling that thoughts about food and eating control 
my life

0.561 –0.149 0.153 0.000 0.181

18 Feeling that my diabetes doctor doesn’t really under-
stand what it’s like to have diabetes

–0.030 0.950 0.006 –0.158 0.143

26 Feeling that my diabetes doctor doesn’t know enough 
about diabetes and diabetes care

–0.132 0.896 0.031 0.023 –0.058

14 Feeling that I don’t get help I really need from my 
diabetes doctor about managing diabetes

0.075 0.873 –0.072 0.061 –0.013

7 Feeling that I can’t tell my diabetes doctor what is 
really on my mind

–0.015 0.702 0.022 0.213 0.092

17 Feeling that my friends or family treat me as if I were 
more fragile or sicker than I really am

0.030 –0.036 0.869 0.127 0.036

20 Feeling that my friends or family act like “diabetes 
police” 

–0.007 0.057 0.779 0.037 0.097

6 Feeling that my family and friends make a bigger deal 
out of diabetes than they should

–0.058 –0.113 0.774 0.116 0.182

11 Feeling that my friends and family worry more about 
hypoglycemia than I want them to

0.134 0.113 0.592 –0.121 0.141

2 Feeling that I don’t eat as carefully as I probably should –0.119 –0.176 0.092 0.859 0.078

23 Feeling that my eating is out of control –0.062 0.171 –0.071 0.749 0.120

28 Feeling that I don’t give my diabetes as much attention 
as I probably should

0.172 0.130 0.000 0.740 –0.178

12 Feeling that I don’t check my blood glucose level as 
often as I probably should

0.055 0.023 0.198 0.659 –0.128

4 Feeling that people treat me differently when they find 
out I have diabetes

–0.164 –0.027 0.302 0.019 0.716

19 Feeling concerned that diabetes may make me less 
attractive to employers

0.130 0.145 0.000 0.001 0.674

24 Feeling that people will think less of me if they knew 
I had diabetes

0.294 –0.195 0.248 –0.153 0.437

10 Feeling like I have to hide my diabetes from other 

people

0.243 0.212 0.227 –0.072 0.432
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Relationships between T1-DDS scales 
and validity measures

Validity coefficients yielded significant relation-
ships with psychological distress for all factors 
(table 3). HbA1c was positively correlated with 
Management distress (r=0.397, p<0.01). BMI was 
positively correlated with Management distress 
(r=0.296, p<0.01), and duration of diabetes was nega-
tively correlated with Family/friends distress (r=–
0.298, p<0.01). These correlations provided support 
for the convergent validity of the T1-DDS. Regarding 
differential validity, comparisons based on gender 
and age (median split <39 years) revealed that men 
exhibited significantly higher scores compared to 
women on Negative Social Perceptions (t=2.164, 
p<0.05) and Family/friends distress (t=2.572, p<0.05), 
and that younger participants reported significantly 

Table 2. Descriptive statistics for and internal consistencies of the T1-DDS scales.

Distress 
subscales

Number 
of items

Mean (SD) Median Skewness 
(SE)

Kurtosis (SE) Mean 
Inter-item 

correlation

Reliability 
Cronbach's 

alpha

Powerlessness/
Hypoglycemia

7 2.87 (1.22) 2.57 0.566 (0.245) –0.439 (0.485) 0.438 0.84

Management/
Eating

4 2.86 (1.32) 2.75 0.357 (0.245) –0.945 (0.485) 0.490 0.79

Physician 
Distress

4 1.58 (0.80) 1.25 0.851 (0.245) –0.709 (0.485) 0.469 0.76  

Negative Social 
Perceptions

4 2.32 (1.17) 2.25 0.697 (0.245) –0.376 (0.485) 0.402 0.72

Friends/Family 
Distress

4 2.68 (1.32) 2.50 0.646 (0.245) –0.543 (0.485) 0.496 0.84

Total Distress 23 2.51 (0.86) 2.34 0.479 (0.245 –0.399 (0.485) 0.272 0.89

higher distress in relation to reactions from Friends 
and family (t=2.106, p<0.05) than older participants.

Discussion

The main purpose of the present study was to in-
vestigate the reliability and construct validity of the 
translated version of the T1-Diabetes Distress Scale in 
a Greek population. With respect to the dimension-
ality of the measure, our initial results did not repli-
cate the seven-factor structure of the original scale. 
However, in the more parsimonious five-factor solu-
tion, the items of the Eating Distress subscale in the 
original T1-DDS loaded on the Management Distress 
subscale and the items of the original Hypoglycemia 
Distress subscale loaded on the Powerlessness sub-
scale. Both of these factor combinations were con-
sidered conceptually justifiable. Hypoglycemia dis-

Table 3. Relationships with validity measures.

Distress subscales Psychological 
distress

HbA1c BMI Duration 
of diabetes

Powerlessness 0.481** 0.098 0.007 –0.109

Management distress 0.267** 0.397** 0.296** –0.024

Physician distress 0.227* 0.082 0.105 0.044

Negative social perceptions 0.454** –0.020 0.046 –0.021

Family/Friend distress 0.330** 0.117 0.046 –0.298**

Total distress 0.510** 0.188 0.126 –0.132

*p<0.05, **p<0.01,
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tress reflects a lack of confidence that the person 
will identify and address hypoglycemic symptoms 
quickly enough to avoid progression to a severe hy-
poglycemic episode, and in that sense, it is encapsu-
lated in the broader sense of helplessness over the 
uncontrollable, highlighted in the Powerlessness 
factor. In a similar way, concerns that one’s eating 
is out of control, is associated with disappointment 
with one’s own self-care efforts, as reflected in the 
Management distress factor. The confirmatory fac-
tor analysis provided support for a five-factor model 
that proved to be an adequate fit for the data. The 
internal consistency reliabilities were quite satisfac-
tory ranging from 0.79 to 0.89, comparable to those 
reported for the original scale.3 In addition, the 
means scores of the subscales suggested, as in the 
original study, that the mean level of distress is not 
uniform across the five areas of DD. Powerlessness 
and Management distress received the highest mean 
item rating reflecting the frustrations of dealing with 
the unpredictable nature T1D and the constant de-
mands of day-to-day self-care. The social dimensions 
of distress, including social perceptions, and reac-
tions from significant others displayed the next high-
est mean rating, followed by distress associated with 
health care providers. Information in relation to sub-
scale scores and highly scored individual items can 
be proven valuable on identifying sources of distress 
and addressing them in clinical practice.

Significant associations were observed between 
the diabetes distress subscales and psychological 
distress as expected. The highest associations were 
observed for powerlessness and negative social per-
ceptions suggesting that worry related to unpredict-
ability of T1D and uneasiness about it in social con-
texts are two areas closely related to psychological 
well-being.2 The strong and positive correlations of 
HbA1c and BMI with management distress is a find-
ing in line with the original study and reflects the 
frustrations and worries associated with the de-
mands and constrains of diabetes regimen.3 In the 
original study, BMI was solely associated with the 
distress on eating habits and constrains, however in 
the present study, items of the Eating Distress sub-
scale are included in the Management subscale, and 
hence the respective association between BMI and 
Management distress in our study. An interesting 

finding was also the negative significant associa-
tion of diabetes duration with the friends and fam-
ily distress factor, suggesting that distress about the 
reactions and involvement of significant others in 
managing diabetes tends to diminish as time goes 
by. Interventions concerning the family or significant 
others may be important in dealing with this kind of 
distress upon the time of the diagnosis and during 
the first years after the diagnosis.

Regarding participant demographics men reported 
significantly higher distress than women in relation to 
the social context of diabetes management. This find-
ing was not in line with the original study that report-
ed higher distress for women on all distress dimen-
sions in comparison to men. Cultural factors may ex-
plain this conflicting finding if we take into considera-
tion that the original scale was administered to a US 
sample, one with a quite different cultural background 
to the one in this study. Interdependent social rela-
tions, similar to those found in other Mediterranean-
region countries9 may place an additional emotional 
burden to men with diabetes in their social environ-
ment. The predominant role of family and friends may 
be especially onerous for men traditionally expected 
to exhibit higher levels of autonomy and independ-
ence. In addition, higher distress in relation to how 
one is viewed and evaluated by others, can be partly 
explained by the social role traditionally assigned to 
men as those not exhibiting vulnerability, especially 
in their social environment. Significant higher distress 
was also observed in younger participants, corrobo-
rating the results of the original study, and adding 
to the growing literature documenting that younger 
adults with diabetes have significantly more problems 
with diabetes management and glycemic control, and 
report higher general and diabetes-related distress 
than older adults.10

Findings of the present study suggest that the Greek 
adaptation of T1-DDS is a valid and reliable measure 
that can be used in clinical practice to address the per-
sonal and social needs of people with T1D. There are, 
however, limitations to be identified for the present 
study, starting with sample size and the need for the 
results to be replicated in larger samples. In addition, 
because of the cross-sectional design of the study, it 
was not possible to examine the T1-DDS sensitivity 
over time or its test-retest reliability. 
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Implications for practice

Although emotional burden is common among 
people with diabetes, diabetes distress remains 
largely undetected. DD has been shown to affect not 
only psychological well-being but is also associated 
with poor glycemic control. The present study pre-
sents the first validated measure in Greek for people 
with T1D, that can be used in clinical practice to iden-
tify potential barriers to self-care behaviours and gly-
cemic control. Because different individuals experi-
ence distress from different sources, as it was evident 
in the present study, a practitioner can directly iden-
tify these sources by reviewing the subscale scores, 
or those highly scored individual items. Although 
replication of the study findings in larger samples is 
needed, it was possible to identify populations that 
may be more vulnerable to develop diabetes dis-
tress, such as men, younger people and those who 
have been recently diagnosed with T1D. This infor-
mation may also direct clinical conversations in de-
tecting distress and ultimately addressing it.

Conclusion

The sources of distress may vary within patients, 
and T1-DDS when used in clinical settings, provides 
the opportunity to identify emotional distress al-
lowing valuable information to direct clinical con-
versations and targeted interventions. The T1-DDS 
has been used so far in interventions to measure 
changes in distress reduction and subsequent glyce-
mic control improvement. The Greek version of the 
T1-DDS may serve as a valuable measure of diabetes-
related emotional distress for use in research and 
clinical practice.
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Παραγοντική δομή και ψυχομετρικές ιδιότητες 
της κλίμακας για τη Δυσφορία 

στον Διαβήτη Τύπου 1

Φ. Γρίβα,1 Π. Θωμάκος,2 Ό. Κεπαπτσόγλου,2 Μ. Τζινιέρη-Κοκκώση,1 
Α. Μητράκου,3 Χρ. Ζούπας,2 Γρ. Βασλαματζής1

1Α' Ψυχιατρική Κλινική, Αιγινήτειο Νοσοκομείο, Εθνικό και Καποδιστριακό Πανεπιστήμιο Αθηνών, 
2Διαβητολογικό Κέντρο και Κλινική, Νοσοκομείο Υγεία,  

3Θεραπευτική Κλινική, Νοσοκομείο Αλεξάνδρα, Εθνικό και Καποδιστριακό Πανεπιστήμιο Αθηνών, Αθήνα

Ψυχιατρική 2020, 31:302–309

Η δυσφορία που σχετίζεται με τον διαβήτη, αναφέρεται στις ανησυχίες και τους προβληματισμούς 
σχετικά με τη φύση και τις επιπλοκές του διαβήτη τύπου 1 και την επιβάρυνση της διαχείρισής του. Η 
έρευνα δείχνει ότι τα άτομα με διαβήτη τύπου 1 αντιμετωπίζουν διαφορετικές πηγές άγχους και δυ-
σφορίας που διαφέρουν από εκείνες των ατόμων με διαβήτη τύπου 2, με αποτέλεσμα οι δυσκολίες 
τους να μην αναγνωρίζονται και να μην αντιμετωπίζονται άμεσα και αποτελεσματικά. Η κλίμακα για 
τη Δυσφορία στο Διαβήτη Τύπου 1 (Diabetes Distress Scale Τ1-DDS) είναι μια πρόσφατα ανεπτυγ-
μένη κλίμακα που έχει στόχο να εντοπίσει τις δυσκολίες που αντιμετωπίζουν τα άτομα με διαβήτη 
Τύπου 1. Σκοπός της μελέτης ήταν να εξεταστεί η παραγοντική δομή και οι ψυχομετρικές ιδιότητες 
της Κλίμακας για τη Δυσφορία στο Διαβήτη Τύπου 1. Ένα δείγμα 102 ενηλίκων με διαβήτη τύπου 1, 
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ηλικίας 38,85 (±10,08) έτη, γυναίκες 63%, ΔΜΣ 21,45 (±5,84) kg/m2, διάρκεια διαβήτη 21,35 (±13,73) 
έτη, HbA1c 7,5%±1,2 • 58 mmol/mol) συμπλήρωσαν το μεταφρασμένο Τ1-DDS. Η επιβεβαιωτική πα-
ραγοντική ανάλυση έδειξε χαμηλή προσαρμογή για το μοντέλο των 7-παραγόντων. Η διερευνητική 
παραγοντική ανάλυση υποστήριξε ένα εννοιολογικά δικαιολογημένο μοντέλο 5-παραγόντων για το 
ελληνικό δείγμα. Οι δείκτες εσωτερικής συνοχής και για τους πέντε παράγοντες (διαχείριση, αβοη-
θητότητα, αρνητικές κοινωνικές αντιλήψεις, δυσφορία με το προσωπικό υγείας, και τη στάση των φί-
λων και της οικογένειας) κυμαίνονταν μεταξύ α=0,79 και 0,89. Και οι πέντε παράγοντες της κλίμακας 
σχετίζονταν θετικά με την ψυχολογική δυσφορία [(r=0,510, p<0,01) για ολόκληρη την κλίμακα]. Ο πα-
ράγοντας της διαχείρισης σχετιζόταν θετικά με τη γλυκοζυλιωμένη αιμοσφαιρίνη (r=0.397, p<0.01) 
και με τον δείκτη μάζας σώματος (r=0,296, p<0,01), ενώ ο παράγοντας της δυσφορίας για τις αντι-
δράσεις στο κοντινό περιβάλλον σχετιζόταν αρνητικά με τη διάρκεια του διαβήτη (r=–0,298, p<0.01). 
Αναλύσεις με βάση τη μέθοδο των γνωστών ομάδων έδειξαν ότι οι άνδρες παρουσίαζαν υψηλότερη 
βαθμολογία σε σχέση με το κοινωνικό πλαίσιο της διαχείρισης του διαβήτη (t=2,164, p<0.05 για τις 
αρνητικές κοινωνικές αντιλήψεις), (t=2,572, p<0,05 για τις αντιδράσεις από φίλους και οικογένεια), 
και ότι οι νεότεροι συμμετέχοντες ανέφεραν σημαντικά υψηλότερη δυσφορία σε σχέση με τις αντι-
δράσεις από τους φίλους και την οικογένεια (t=2,106, p<0,05). Η ελληνική έκδοση του T1-DDS είναι 
ένα έγκυρο και αξιόπιστο μέτρο της ανησυχίας που σχετίζεται με τον διαβήτη, που μπορεί να χρησι-
μοποιηθεί στην κλινική πρακτική για την αντιμετώπιση προσωπικών αναγκών και να κατευθύνει πιο 
στοχευμένες παρεμβάσεις. 

Λέξεις ευρετηρίου: Σακχαρώδης διαβήτης τύπου 1, σχετιζόμενη με τον διαβήτη δυσφορία, εγκυ-
ρότητα, αξιοπιστία, παραγοντική ανάλυση.

1.  Strandberg RB, Graue M, Wentzel-Larsen T, Peyrot M, Rokne 

B. Relationships of diabetes-specific emotional distress, depres-

sion, anxiety, and overall well-being with HbA1c in adult persons 

with type 1 diabetes. J Psychosom Res 2014, 77:174–179, doi: 

10.1016/j.jpsychores.2014.06.015

2.  Polonsky WH, Fisher L, Earles J, Dudl RJ, Lees J, Mullan JT 

et al. Assessing psychosocial stress in diabetes. Diabetes Care 

2005, 28:626–631, doi:10.2337/diacare.28.3.626.

3.  Fisher L, Polonsky W, Hessler D, Masharani U, Blumer, I, Peters 

A et al. Understanding the sources of diabetes distress in adults 

with Type 1 diabetes. J Diabetes Complications 2015, 29:572–

577, doi:10.1016/j.jdiacomp.2015.01.012.

4.  Fisher L, Hessler D, Polonsky W, Strycker L, Guzman S, et al. 

Emotion regulation contributes to the development of diabetes 

distress among adults with type 1 diabetes. Patient Educ Couns 

2018, 101:124–131, doi: 10.1016/j.pec.2017.06.036.

5.  Fisher L, Hessler D, Polonsky W, Masharani U, Guzman 

S, Bowyer V, et al. T1-REDEEM: A Randomized Controlled 

Trial to Reduce Diabetes Distress Among Adults With Type 1 

Diabetes. Diabetes Care 2018,  41:1862-1869, doi: 10.2337/

dc18-0391

6.  Hessler DH, Fisher L, Glasgow RE, Stryker LA, Dickinson 

LM, Arean PA, et al. Reductions in diabetes distress are 

associated with improved management and glycemic con-

trol over time. Diabetes Care 2014, 37:617–624, doi:10.2337/

dc13-0762

7.  Harkness JA, Pennell B-E, Schoua-Glusberg A. Survey ques-

tionnaire translation and assessment. In: Presser S et al (eds) 

Methods for testing and evaluating survey questionnaires. John 

Wiley & Sons, Hoboken, NJ, 2004.

8.  Rosen CS, Drescher KD, Moos RH, Finney JW, Murphy RT, 

Gusman F. Six and ten-item indexes of psychological distress 

based on the Symptom Checklist-90. Assessment 2000, 7: 

103–111, doi: 10.1177/107319110000700201

9.  Saucier G, Georgiades S, Tsaousis I, Goldberg LR. The factor 

structure of Greek personality adjectives. J Pers Soc Psychol 
2005, 88:856–875, doi: 10.1037/0022-3514.88.5.856

10.  Hessler DM, Fisher L, Mullan JT, Glasgow RE, Masharani U. 

Patient age: a neglected factor when considering disease man-

agement in adults with type 2 diabetes. Patient Educ Couns 

2011, 85:154–159, doi: 10.1016/j.pec.2010.10.030

References 

Corresponding author:  Fay Griva, First Department of Psychiatry, 
Eginitio Hospital, School of Medicine, University of Athens,  72–74 Vas. 
Sofias Ave., GR-115 28 Athens, Greece, Tel: (+30) 210-74 87 776  
e-mail: faygriva@gmail.com



310  PSYCHIATRIKI 31 (4), 2020

Ιn the management of type 1 diabetes mellitus (T1DM), dietary therapy and the maintenance of a healthy 
body weight (in conjunction with insulin therapy) are significantly associated with good glycemic con-
trol and complication reduction. However, a diabetic patient’s increased focus on diet and weight con-
trol, although necessary, can lead to disturbed eating habits, medical complications, and "resistance" to 

treatment. The term "diabulimia" refers to the eating disorder in which patients with T1DM take less insulin 
in order to control their weight. Currently there is no valid questionnaire in the Greek language for the de-
tection of eating disorders in T1DM. This study examines the psychometric properties of the Greek version 
of the Diabetes Eating Problem Survey-Revised (DEPS-R), a questionnaire that assesses the risk of "diabu-
limia" in patients with T1DM. 100 outpatients with a T1DM diagnosis of over one year –71 women and 35 
users of a continuous insulin infusion pump– were asked to complete the DEPS-R questionnaire translated 
into Greek (0–80 score range, >20 indicating high risk of disorders) along with the EAT-26 (0–78 score range, 
>20 indicating high risk of pathological eating behaviours or eating disorder) and the Beck Depression 
Inventory (BDI-ΙΙ) (0-63 score range, >14 indicating high risk of major depressive disorder). The Greek ver-
sion of the DEPS-R showed strong internal consistency and construct validity (Cronbach's alpha=0,89 in to-
tal, 0,90 in females and 0,85 in males). Factorial analysis revealed 4 factors (diet, weight loss, insulin use and 
compensatory behaviors) accounting for 65.68% of the total variance (19.90%, 18.50%, 15.64% and 11.65% 
of the total variance respectively). In addition, 35% of the sample scored above 20 on the EAT-26, 26% rated 
above 14 on the BDI-II and 40% had a score above 20 on the DEPS-R, while the average score was 19.22. The 
sound psychometric properties of the DEPS-R scale were confirmed for a Greek sample with T1DM suggest-
ing that it could be used as a reliable tool for the detection of diabulimia. In addition, we found that Greek 
patients with T1DM appear to have an increased risk of developing eating disorders and depression. 

Key words: Diabulimia, eating disorders, diabetes mellitus, depression.
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Introduction

Eating disorders (EDs) contribute to major health 
problems for many adults and patients suffering 
from chronic diseases. Such patients can present 
with a wide range of symptoms including disor-
dered eating habits and clinical EDs. Low self-es-
teem, negative body image, intense fear of weight 
gain, refusal to maintain normal weight and wiping 
out unwanted calories are clinical features of most 
EDs.1

In type 1 diabetes mellitus (T1DM), the mainte-
nance of healthy nutrition and body weight, in con-
junction with pharmacological treatment, plays a 
significant role in the management of the disease.2 

Consequently, patients with T1DM need to pay 
constant attention to their nutrition, continuously 
referring to food labels and diet tables, counting 
carbohydrates, weighing their food and controlling 
the way their meals are prepared in order to match 
their carbohydrate intake to their insulin dosage. 
Although nutritional education in T1DM manage-
ment is crucial, constant preoccupation with weight 
control and food intake can place diabetic patients 
at increased risk of developing EDs. Previous re-
search has shown that T1DM patients with disor-
dered eating attempt to control their body weight 
and shape through dangerous behaviours such 
as restrictive food consumption or alternating be-
tween overeating and indulging in compensatory 
behaviors like vomiting, overuse of diabetes medi-
cations and intense exercise.3 Specifically, misuse 
of insulin in T1DM was reported for the first time in 
1983 and it is listed as a compensatory behavior in 
the DSM-IV.4 Diabulimia is defined by many authors 
as a type of ED in which patients with insulin-con-
trolled diabetes deliberately fail to administer pre-
scribed doses of insulin, or handle the prescribed 
dose with the intention to lose weight or prevent 
weight gain.5 An untreated ED in a diabetic patient 
can lead to diabetes complications significantly ear-
lier, and the correlation of diabetes with EDs signifi-
cantly increases morbidity and mortality, raising the 
risk of microvascular complications such as retin-
opathies and nephropathies or even of premature 
death.6–9

However, the diagnosis of EDs among chronic 
disease patients such as in T1DM may be more dif-
ficult than in healthy populations. Distinguishing 
between a healthy eating regime associated with 
T1DM management and disordered eating behav-
iour or depression can prove to be a confusing 
task, even for a multi-disciplinary team of health 
professionals.3,10,11 To make matters worse, con-
ventional tools for the detection of ED may not be 
sensitive enough to differentiate symptoms of EDs 
from the behaviours associated with T1DM man-
agement.3,9–11 Consequently, specialized tools are 
needed to detect EDs within a diabetic population.

The DEPS-R questionnaire is a short, self-admin-
istered, screening tool especially created for the as-
sessment of ED risk within a pediatric T1DM popula-
tion.12 It is currently recognized as an adequate in-
strument to evaluate the risk of developing diabu-
limia in adults and children with T1DM.12–19 

Currently there is no valid screening tool in Greek 
for the detection of EDs in T1DM patients. The 
purpose of the current study was to translate and 
adapt the DEPS-R questionnaire into the Greek lan-
guage so that it can be used as a short, specific, 
self-administered screening tool for the detection 
of eating disorders within the special population of 
T1DM patients.

Material and method

Participants

This study was conducted at the outpatient dia-
betes clinics of the "Attikon" and "Laiko" general 
hospitals. In this cross-sectional study, 140 T1DM 
outpatients aged over 18 years, with a formal di-
agnosis of T1DM for more than one year, were ap-
proached and 100 of them consented to participate 
in the study during their regularly scheduled clini-
cal appointments. According to the golden rule of 
Nunnally and Bernstein,20 when the ratio between 
the number of variables (that is, the questions of a 
questionnaire) and participants is 1:10, it is sufficient 
to give stable results. Translation and questionnaire 
surveys have shown that even smaller ratios could 
provide reliable results. Consequently, the number 
of 100 participants was considered to be sufficient. 
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Greek version of the DEPS-R 

The original DEPS, comprised of 28 items, was 
revised and shortened into the 16-item DEPS-R by 
Markowitz et al.12 A recommended cut-off score of 
≥20 has been empirically established as a thresh-
old indicating the need for further clinical assess-
ment of eating pathology.12 For the present study, 
full permission to use the DEPS-R questionnaire was 
granted by Lori Laffel, MD, MPH (Department of 
Clinical, Behavioral and Outcomes Research, Joslin 
Diabetes Center, Professor of Pediatrics, Harvard 
Medical School). The questionnaire was translated 
into Greek in line with the standardized procedure 
suggested by Brislin.21 Specifically, the question-
naire was first translated into Greek by an experi-
enced translator and professor of the English lan-
guage. Subsequently, a second independent native 
speaker of English and experienced translator back-
translated the questionnaire. Finally, a third inde-
pendent professor compared the original version 
of the English questionnaire to the English transla-
tion and assessed the similarity between the two 
versions (Appendix). The DEPS-R questionnaire was 
evaluated on the basis of the Eating Attitudes Test 
(EAT-26), a questionnaire already translated and val-
idated in Greek, particularly effective in detecting 
possible EDs, and commonly used by Greek health-
care professionals.22

Procedures 

The research protocols were submitted and ap-
proved by the Ethics Committee of the “Attikon” 
hospital (approval code: ΒΠΠΚ ΕΒΔ245/ 20/04/2018), 
and all the procedures followed were in accordance 
with the Declaration of Helsinki (1964) and GDPR. 
The study’s questionnaire was initially tested on 
three diabetic volunteers, during which it was as-
sessed for clarity and required completion time, 
which was judged to be at approximately fifteen 
minutes per volunteer. The first time (T1), all partici-
pants were asked to fill out the study’s questionnaire 
after signing the consent and GDPR form. This was 
done during their regularly scheduled clinical ap-
pointment. Additionally, the questionnaire was sent 
electronically via email to be completed at home 
by fifty T1DM patients, who were approached and 

informed, and who signed the consent and GDPR 
form, but were unable to fill out the survey on-site 
at the hospital due to time restrictions. The order of 
the questionnaire’s subsections was: demograph-
ics, EAT-26, DEPS-R, and finally, Beck’s Depression 
Inventory (BDI-II). Biochemical examinations and 
prescribed treatment data were collected from the 
patients’ medical records. Height was measured to 
the nearest centimeter using a rigid stadiometer, 
and weight was measured (lightly dressed) to the 
nearest 0.1 kg using a calibrated balance scale. For 
the online questionnaires, weight and height were 
self-reported. Body mass index (BMI) was calculated 
using the equation: weight (kg)/height (m2). During 
the follow-ups, the DEPS-R test was administered 
for a second time (T2) to be completed by fifteen 
volunteers at the “Laiko” hospital, and five volun-
teers via the Internet. The retest was conducted af-
ter a 2-3-week period to avoid recall bias.

Other measurements 

The EAT-26 was developed by Garner et al 
(1982)23,24 and is widely used as a standardized, self-
report measure of disordered eating behaviors. The 
EAT-26 consists of three sub-scales: Diet, Bulimia 
and Food Control. In the Greek version of the ques-
tionnaire, a score equal to or greater than 20 is con-
sidered to be a high-risk manifestation for the oc-
currence of disordered eating.22 

The Beck Depression Inventory (BDI, BDI-1A, 
BDI-II), created by Aaron T. Beck, is a self-reported, 
21-item questionnaire that is widely used as a psy-
chometric test for measuring the severity of depres-
sion.25 According to previous studies in Greek T1DM 
patients, we designated the cut-off point of elevat-
ed depressive symptoms at a total score of equal to 
or more than 14 points.26,27

Statistical analysis

Statistical analyses were conducted using the 
Statistical Package for the Social Sciences (IBM SPSS 
Statistics) version 26.0. The normality of distribu-
tion of variables was determined by the Shapiro-
Wilk test and histograms. The internal consistency 
was assessed with the Cronbach's alpha coefficient. 
For construct validity of the DEPS-R, an Exploratory 
Factor Analysis (EFA) was performed. Convergent 
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validity was tested by correlating the DEPS-R and 
the EAT-26. Test-retest reliability of the DEPS-R was 
assessed using the Intraclass Correlation Coefficient 
(ICC). Pearson’s correlation coefficients were calcu-
lated to explore the relationships between DEPS-R 
scores and HbA1c (%), BMI and BDI. Level of signifi-
cance was determined at p<0.05.

Results

The demographic and clinical characteristics of 
the sample are displayed in table 1.

Internal consistency

The Cronbach alpha was 0.89 for the total sample: 
0.90 in females and 0.85 in males at T1. Cronbach΄s 
alpha if item deleted varied from 0,67 for Q6 to 0,81 
for Q3.

Factor analysis

After the suitability of data for factor analysis 
was assessed, exploratory factor analysis was per-
formed on the 16 items of the Greek version of the 
DEPS-R. Four factors were extracted with Varimax 
rotation (see figure 1). The first factor focuses on 
diet, the second on weight loss, the third on insulin 
use and the fourth on the need for compensatory 
behaviors. The first and by far biggest factor (diet), 
accounted for 19.90% of the total variance. It was 
followed by the third factor (insulin use), the second 
factor (weight loss) and the fourth factor (compen-
satory behaviors), accounting for 18.50%, 15.64% 
and 11.65% respectively (table 2). Overall, 65.68% 
of the total variance is accounted for by these four 
factors.

Test-retest reliability

At T2, all responses in Q8 were 0. Cronbach al-
pha at T2 was 0,88 (after removing Q8). The ex-

Table 1. Sample characteristics (n=100)

Mean SD (%)

Age (years) 35.9 10.7

Males (%) 29.0

BMI (kg/m2) 24.6 5.0

Education status (years) 14.7 2.5

T1DM Duration (years) 17.0 10.0

HbA1c (%) 7.6 1.7

Insulin Pump Users (%)  35.0

Mean units of insulin (units · 
kg−1 · day−1)

0.5 0.2

CGM users  56.0

SMBG frequency (checks/
day)

5.4 3.2

Mean number of hypogly-
cemia events (episodes/
week)

2.1 3.1

Dieting currently 36.0

Under Dietitian Supervision  20.0

EAT-26 score 17.3 10.4

EAT-26 score over 20 (%) 35.0

BDI-II 10.9 10.0

BDI-II score over 14 (%) 26.0

DEPS-R 19.2 14.7

DEPS-R score over 20 (%) 40.0

S.D: Standard Deviation, BMI: Body Mass Index, 
HbA1c%: Hemoglobin A1c, CGM: Continuous Glucose 
Monitor, SMBG: Blood glucose monitoring, EAT-
26: Eating Attitudes Test, BDI-II: Beck Depression 
Inventory-II, DEPS-R: Diabetes Eating Problem Survey-
Revised

Figure 1. Scree plot showing the eigenvalues for each 
component factor extracted with Varimax rotation of 
data provided from DEPS-R (n=100). Four factors, each 
respectively with eigenvalues of 6.43, 1.65, 1.34, 1,09 
(all greater than 1) were retained, cumulatively account-
ed for of the total variance 65.68% (19.90%,  15.64%, 
18.50% and 11.65% respectively).
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ploratory analysis (after removing Q8) revealed 
that three factors could explain 73.1% of the total 
variance (40.08%, 18.22%, 14.08% respectively). The 
Pearson Correlation Coefficient (T1-T2) ranged from 
–0.32 (Q-5) to 0.22 (Q4).The Intraclass Correlation 
Coefficient (ICC) criterion was used to measure the 
test-retest reliability of the DEPS-R questionnaire at 
three to four-week intervals where there appeared 
to be no significant correlation being less than 0.5 
(ICC value=0.17, ICC value factor 1=0,20, ICC value 
factor 2=0,19, ICC value factor 3=0,18, ICC value fac-
tor 4=0,18). 

Convergent validity

The DEPS-R score was positively correlated with 
the EAT-26 factor for diet, the EAT-26 factor for bu-
limia and the EAT-26 total score. The DEPS-R factor 
1 (diet) was positively correlated with the EAT-26 
factor for bulimia. The DEPS-R factor 2 (weight loss) 
was positively correlated with the EAT-26 factor for 
diet and the EAT-26 factor for bulimia. The DEPS-R 
factor 3 (insulin use) was positively correlated with 
the EAT-26 factor for food control and the DEPS-R 
factor 4 (compensatory behaviors) was positively 
correlated with the EAT-26 factor for diet and the 
EAT-26 factor bulimia (table 3).

Associations with HbA1c, BMI and BDI

Findings of the present study indicate that the 
DEPS-R score was positively associated with HbA1c 
and the BDI score. The value of HbA1c% was posi-
tively correlated with the BDI score, the DEPS-R 
Factor 1 and DEPS-R Factor 3. There was no correla-

tion between HbA1c% and BMI, or the EAT-26. BMI 
was negatively correlated with the EAT-26 factor 
for control and positively correlated with DEPS-R 
Factor 2. We found no correlation between BMI and 
BDI (table 4).

Discussion

This was the first study to validate an assessment 
tool for Eds in a Greek T1DM population. A validat-
ed screening tool such as the DEPS-R is an easily 
implemented, timesaving, helpful tool for clinicians 
to determine whether a patient should undergo 
more extensive assessment. The Greek version of 
the DEPS-R showed excellent internal consisten-
cy. Factor analysis revealed that four factors (diet, 
weight loss, insulin use and compensatory behav-
iors) explain 65.68% of the total variance. In addi-
tion, the present study did not find a statistically 
significant test-retest reliability, although having 
excellent internal consistency at both times. Finally, 
in the present study, 35% of the sample scored 
above 20 on the EAT-26; 26% rated above 14 on 
the BDI-II, and 40% had a score of above 20 on the 
DEPS-R with an average score of 19.22. These find-
ings indicate that a large percentage of Greek T1DM 
patients are at high risk for presenting with EDs and 
depression.

This study revealed adequate internal consist-
ency and construct validity of the Greek transla-
tion of the DEPS-R when administered to adults 
with T1DM, which is consistent with existing lit-
erature on DEPS-R translations administered to 

Table 2. Exploratory Factor Analysis on DEPS-R.

Factor Eigenvalues (%) 
of variance

Mean SD Cronbach 
alpha

Average inter-
item correlation

All Factors NA 65.68 19.22 14.65 0.89 0.36

Factor 1: Diet 6.43 19.90 5.52 5.024 0.83 0.57

Factor 2: Weight Loss 1.65 15.64 7.18 5.30 0.80 0.50

Factor 3: Insulin use 1.34 18.50 5.67 5.96 0.81 0.44

Factor 4: Compensatory behaviors 1.09 11.65 0.85 1.88  0.56 0.47

Factors were extracted with Varimax rotation of data provided from 16-item DEPS-R answered by n=100 people.
NA: non applicable SD: Standard Deviation, DEPS-R: Diabetes Eating Problem Survey-Revised
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children, adolescents and adults (Cronbach’s al-
pha=0.83–0.89).12–19 Furthermore, this study reports 
good convergent validity, as the Greek DEPS-R sig-
nificantly correlated with the EAT-26. This is in line 
with previous research which employed a variety of 
validated tools for the detection of EDs depending 
on their specific use in clinical practice, such as the 
Eating Disorder Inventory versions 2 and 3 (EDI-2 
and EDI-3 respectively), the Body Dissatisfaction 
subscale and the Eating Disorders Examination 
Questionnaire (EDE-Q).13

In this study, factor analysis yielded four factors 
that assess different aspects of disordered eating in 
T1DM. Previous studies conducted on the DEPS-R 
have found a three-factor model, a four-factor 
model (in the French version), or a five-factor mod-
el (in the Spanish version).19 The three factors that 
were found in most adaptations of DEPS-r focused 
on maladaptive eating habits/dieting, preoccupa-
tion with thinness or weight loss, and maintaining 
high blood glucose levels to lose weight/misuse of 
insulin. The difference in the number of factors ob-
served across a range of assessment tools could be 
attributed to cultural factors and is to be expected 
when a tool is used to evaluate individuals from 
a population different from the one in which the 
original instrument was researched. To further eval-
uate the reported four-factor model we examined 
factors’ correlations with the DEPS-R total score, 
the EAT-26 and HbA1c. All four factors were strong-
ly correlated with the DEPS-R score. Since factor 4 
had the fewest number of items (two items only), its 
correlation with the total DEPS-R score showed the 
least strength; however, it was statistically signifi-
cant, which indicates the importance of considering 
factor 4 when interpreting the DEPS-R. The Spanish 
translation of the DEPS-R also had a factor with only 
one item that was nevertheless important to score 
interpretation.19

The initial 16-item DEPS-R by Markowitz et al. 
did not undergo a test-retest reliability.12 However, 
other studies verified its temporal stability.13,16 Our 
study found that the Greek version of the DEPS-R 
showed significant internal consistency, both at 
T1 and at T2. The ICC criterion used to measure 

test-retest reliability showed no significant corre-
lation with all factors, as well with total question-
naire. This could be due to a difference of meas-
urement of either “trait’’ or “state”, reflecting a 
temporal variability in T1DM patients regarding 
their insulin use and eating habits. Also, because 
T1DM patients were visiting the outpatient clin-
ics where this study was conducted at least at 
a 6-month basis and no sooner, the volunteers 
who agreed to retake the test at T2, were the 
ones most motivated from our total sample at T1. 
They indeed had a more optimal T1DM manage-
ment, much better insulin use and probably less 
disordered eating behaviours, than those who re-
fused to participate. We also have obtained better 
total scores in DEPS-R from the participants at T2. 
Due to time restriction, at T2 only the Greek ver-
sion of the DEPS-R, and not the demographics, 
EAT-26 and BDI, was administrated to participants 
in order to be completed and compared with 
their responses at T1. This smaller study question-
naire at T2, consisting only of DEPS-R, could en-
able them to be more careful and concise with 
their responses. Furthermore, it is interesting that 
at T2, all responses to question 8 “I make myself 
vomit” were scored with “zero” at the Likert scale. 
The rather small sample size at this point (n2=20) 
could be one simple explanation to this observa-
tion. Another explanation regarding induction of 
vomiting may be that patients with T1DM do not 
use vomiting as an purging method, but other be-
haviours like misuse of insulin or other drugs taken 
for T1DM management.1,16 Future research should 
examine the test-retest reliability of the question-
naire into a large sample with more than 20 par-
ticipants, giving exactly the same questionnaires 
at both times, ideally under similar circumstances, 
either at outpatient clinics or via internet, ensuring 
that the participants have enough time to com-
plete the questionnaires at both intervals. Also, 
the Greek version of DEPS-R could be tested in 
patients with type 2 diabetes mellitus to observe 
any further purging behaviours regarding misuse 
of other drugs for diabetes management.

The findings of this study verify that the DEPS-R 
positively correlates with HbA1c and BMI, and this 
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is an important and often neglected point when 
diabetes management is unsuccessful.12 Also, we 
confirmed that the traditional screening tools for 
EDs are not sensitive enough for T1DM patients 
as there was no correlation between HbA1c% and 
EAT-26 score.28 Specifically, this was most obvious 
in questions about carbohydrate intake, such as 
Questions 6 and 15 of the EAT-26, in which most 
respondents answered that they voluntarily reduce 
intake for better diabetes control and not because 
of fear of weight gain. It also appeared as if the ma-
jority of T1DM patients do not enjoy tasting new 
“fattening” foods because they have a negative 
impact on glycemic control rather than on body 
weight and image.

Mood and anxiety disorders have been found 
to be the most common psychiatric comorbidities 
in chronic disease29 with increased prevalence of 
depression in individuals with T1DM compared 
to healthy controls.30 For this reason, our study’s 
questionnaire included the BDI-II tool which re-
vealed that this sample of Greek patients with 
T1DM were at a higher risk for depression. Also, we 
found that DEPS-R positively correlates with the 
BDI score and with HbA1c. This verifies findings of 
previous research regarding the detrimental effect 
of depression on glycemic control in T1DM.29,30 It 
is noteworthy that main reasons for patient refusal 
to participate in the study were a disinclination to 
be stigmatized by taking on the labels of having 
an eating disorder or being depressed. Moreover, 
the widespread lack of information about EDs and 
depression may have caused more vulnerable par-
ticipants to be excluded, thereby skewing the re-
sults.

One major limitation of the present study is that 
it did not include an external validation in the form 
of a structured clinical interview conducted by a 
psychiatrist. Another limitation is the relatively 
small sample size. However, other validations of 
the DEPS-R had also adapted small sample sizes 
and had failed to include external validation by a 
psychiatrist. Furthermore, this study was limited 
by our inability to implement new laboratory tests, 

therefore we were unable to collect enough data 
to make safe associations. Future research should 
investigate possible correlations of glycemic or 
other biochemical indices with the presence of di-
abulimia. Additionally, most volunteers willing to 
complete the questionnaire were females (71%), 
which may have introduced a gender bias. Despite 
these limitations, we demonstrated that this Greek 
version of the DEPS-R significantly correlates with 
the EAT-26 and can be used to screen adults with 
T1DM.

Conclusion

Because of the high frequency and severity of 
comorbid T1DM and disordered eating, early de-
tection and intervention play a crucial role in the 
risk reduction of serious diabetes complications. 
For this reason, it is necessary to develop and vali-
date a short, self-administered assessment tool 
especially designed for T1DM patients, which can 
be easily completed, and whose results can be 
quickly interpreted within a busy clinical setting. 
This study was the first attempt to examine the 
disordered eating practices within a Greek T1DM 
population and validate a tool for specific use in 
this population.

The Greek version of the DEPS-R demonstrated 
an excellent internal consistency and construct 
validity within the current sample of T1DM adults. 
It can be used as a short, valid, self-administered, 
T1DM-specific screening tool for disordered eat-
ing behaviors in adults. This study is the departure 
point for further evaluation of the questionnaire, 
especially regarding its test-retest reliability, be-
ing administrated at a larger sample, possible of 
patients either with T1DM 1 or T2DM. Further re-
search into the phenomenon of diabulimia, should 
expand the observations in other age groups to 
identify high-risk patients, ideally having a paral-
lel clinical diagnosis by health professionals o that 
policies and preventive strategies, as well as early 
intervention measures can be implemented to re-
duce the complications of DM and diabulimia co-
morbidity.
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APPENDIX

DIABETES EATING PROBLEM SURVEY-REVISED (DEPS-R)

ΑΞΙΟΛΟΓΗΣΗ ΔΙΑΤΡΟΦΙΚΟΎ ΠΡΟΒΛΗΜΑΤΟΣ ΣΤΟΝ ΣΑΚΧΑΡΏΔΗ ΔΙΑΒΗΤΗ – 
ΑΝΑΘΕΏΡΗΜΕΝΗ ΕΚΔΟΧΗ

Η ζωή με τον σακχαρώδη διαβήτη μπορεί μερικές φορές 
να είναι δύσκολη, ιδιαίτερα όσον αφορά στη διατροφή 
και τη διαχείριση του. Παρακάτω αναφέρεται μια ποικιλία 
στάσεων και συμπεριφορών σχετική με τη διαχείριση του 
διαβήτη. Για κάθε δήλωση, επιλέξτε τη ΜΙΑ απάντηση που 
αντιπροσωπεύει καλύτερα το πόσο συχνά αυτό ισχύει για 
εσάς κατά τη διάρκεια του ΤΕΛΕΥΤΑΙΟΥ ΜΗΝΑ.

Ποτέ Σπάνια Μερικές 
φορές

Συχνά Συνήθως Πάντα

1.  Η απώλεια βάρους είναι ένας σημαντικός στόχος για 
μένα

0 1 2 3 4 5

2.  Παραλείπω κύρια γεύματα ή/και ενδιάμεσα σνακ 0 1 2 3 4 5

3.  Άλλοι άνθρωποι μου έχουν αναφέρει ότι ο τρόπος 
που τρέφομαι είναι εκτός ελέγχου

0 1 2 3 4 5

4.  Όταν τρώω παραπάνω, δεν παίρνω αρκετή ινσουλίνη 
ώστε να καλυφθεί η πρόσληψη τροφής

0 1 2 3 4 5

5.  Τρώω περισσότερο όταν είμαι μόνος από ό,τι όταν 
είμαι μαζί με άλλους ανθρώπους

0 1 2 3 4 5

6.  Αισθάνομαι ότι είναι δύσκολο να χάσω βάρος και την 
ίδια στιγμή να ελέγχω τον διαβήτη μου 

0 1 2 3 4 5

7.  Αποφεύγω να ελέγχω την τιμή του σακχάρου μου 
(στο αίμα), όταν αισθάνομαι ότι βρίσκεται εκτός των 
επιθυμητών ορίων

0 1 2 3 4 5

8. Προκαλώ έμετο 0 1 2 3 4 5

9.  Προσπαθώ να διατηρώ την τιμή του σακχάρου μου 
(στο αίμα) σε υψηλό επίπεδο, έτσι ώστε να χάσω 
βάρος

0 1 2 3 4 5

10.  Προσπαθώ να τρώω μέχρι του σημείου να εμφανίζο-
νται κετονικά σώματα στα ούρα μου

0 1 2 3 4 5

11.  Αισθάνομαι παχύς/ιά όταν παίρνω όλη την ινσουλίνη 
μου

0 1 2 3 4 5

12.  Άλλοι άνθρωποι μου λένε ότι θα έπρεπε να φροντίζω 
καλύτερα τη ρύθμιση του διαβήτη μου

0 1 2 3 4 5

13.  Μετά την υπερκατανάλωση φαγητού, παραλείπω τη 
λήψη της επόμενης δόσης της ινσουλίνης μου

0 1 2 3 4 5

14.  Αισθάνομαι ότι η διατροφή μου είναι εκτός ελέγχου 0 1 2 3 4 5

15.  Έχω εναλλαγές ανάμεσα στο να τρώω πολύ λίγο και 
να τρώω τεράστιες ποσότητες φαγητού

0 1 2 3 4 5

16.  Θα προτιμούσα να είμαι λεπτός/ή παρά να διατηρώ 
σε έλεγχο τον σακχαρώδη διαβήτη μου

0 1 2 3 4 5
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Αξιοπιστία και εγκυρότητα 
της Αξιολόγησης Διατροφικού Προβλήματος 

στον Σακχαρώδη Διαβήτη σε Έλληνες ενηλίκους 
με σακχαρώδη διαβήτη τύπου 1 

Κ. Απέργη,1 Μ. Ρωμανίδου,2,3 Χ. Αμπντελχαλέκ,3 
Γρ. Τρυψιάνης,2 Φρ. Γονιδάκης4

1Α' Προπαιδευτική Παθολογική Κλινική Πανεπιστημίου Αθηνών, Γενικό Νοσοκομείο Αθηνών «Λαϊκό», Αθήνα, Αττική, 
2Εργαστήριο Ιατρικής Στατιστικής, Τμήμα Ιατρικής, Δημοκρίτειο Πανεπιστήμιο Θράκης, Αλεξανδρούπολη, 

3Εθνικό Σύστημα Υγείας Ηνωμένου Βασιλείου-NHS, Λονδίνο, Ηνωμένο Βασίλειο, 
4Α’ Ψυχιατρική Κλινική Ιατρικής Σχολής Πανεπιστημίου Αθηνών, Αιγινήτειο Νοσοκομείο, 

Ιατρική Σχολή, Εθνικό και Καποδιστριακό Πανεπιστήμιο, Αθήνα, Αττική

Ψυχιατρική 2020, 31:310–320

Στη διαχείριση του σακχαρώδους διαβήτη τύπου 1 (T1ΣΔ), παράλληλα με την ινσουλινοθεραπεία 
η διατροφική θεραπεία και η διατήρηση ενός υγιούς σωματικού βάρους σχετίζονται σημαντικά με 
την καλή γλυκαιμική ρύθμιση και τη μείωση των επιπλοκών. Μια τέτοια εστίαση στη διατροφή και 
το βάρος μπορεί να οδηγήσει σε διαταραγμένες συμπεριφορές πρόσληψης τροφής, ιατρικές επιπλο-
κές και «αντίσταση» στη θεραπεία. Ο όρος «διαβουλίμια» αναφέρεται στη διαταραχή πρόσληψης 
τροφής κατά την οποία οι ασθενείς με T1ΣΔ λαμβάνουν λιγότερη ινσουλίνη, προκειμένου να ελέγ-
ξουν το βάρος τους. Επί του παρόντος δεν υπάρχει έγκυρο ερωτηματολόγιο στην ελληνική γλώσσα 
για την έγκαιρη ανίχνευση διαταραχών πρόσληψης τροφής σε διαβητικούς ασθενείς. Σκοπός της 
παρούσης εργασίας αποτελεί η εξέταση των ψυχομετρικών ιδιοτήτων της ελληνικής εκδοχής του 
ερωτηματολογίου «Αξιολόγησης Διατροφικού Προβλήματος στον Σακχαρώδη Διαβήτη» (Diabetes 
Eating Problem Survey- Revised, DEPS-R), που εκτιμά τον κίνδυνο της «διαβουλιμίας» σε ασθενείς με 
T1ΣΔ. 100 εξωτερικοί ασθενείς με διάγνωση T1ΣΔ άνω του έτους, εκ των οποίων 71 γυναίκες και 35 
χρήστες αντλίας συνεχούς έγχυσης ινσουλίνης κλήθηκαν να συμπληρώσουν το μεταφρασμένο στα 
Ελληνικά ερωτηματολόγιο DEPS-R (εύρος βαθμολογίας 0–80, σε βαθμολογία >20 υψηλός κίνδυνος 
διαταραγμένων συμπεριφορών πρόσληψης τροφής σε ασθενείς με Τ1ΣΔ), το EAT-26 (εύρος βαθμο-
λογίας 0-78, σε βαθμολογία >20 υψηλός κίνδυνος διαταραγμένων συμπεριφορών πρόσληψης τρο-
φής ή διαταραχής πρόσληψης τροφής) και την κλίμακα κατάθλιψης Beck (BDI-ΙΙ) (εύρος βαθμολογίας 
0-63, σε βαθμολογία >14 υψηλός κίνδυνος μείζονος καταθλιπτικής διαταραχής). Η ελληνική έκδοση 
του DEPS-R επέδειξε εξαιρετική εσωτερική συνοχή και συνέπεια σε αυτό το σύγχρονο δείγμα ενηλί-
κων με T1ΣΔ (Cronbach α=0,89 στο σύνολο, 0,90 στις γυναίκες και 0,85 στους άνδρες). Η παραγοντι-
κή ανάλυση αποκάλυψε 4 παράγοντες (δίαιτα, χρήση ινσουλίνης, απώλεια βάρους και αντισταθμι-
στικές συμπεριφορές) που εξηγούν το 65,68% της συνολικής διακύμανσης (19,90%, 18,50%, 15,64% 
και 11,65% της συνολικής διακύμανσης, αντίστοιχα). Επιπλέον το 35% του δείγματος βαθμολογήθη-
κε στο EAT-26 άνω του 20, το 26% βαθμολογήθηκε στο BDI-II (BECK) πάνω από 14 και το 40% είχε 
σκορ άνω του 20 στο DEPS-R, ενώ το μέσο σκορ ήταν 19,22. Οι καλές ψυχομετρικές ιδιότητες της κλί-
μακας DEPS-R επιβεβαιώθηκαν για τον ελληνικό πληθυσμό με T1ΣΔ, γεγονός που υποδηλώνει ότι θα 
μπορούσε να χρησιμοποιηθεί ως αξιόπιστο εργαλείο για την ανίχνευση της διαβουλιμίας. Επιπλέον, 
διαπιστώσαμε ότι οι Έλληνες ασθενείς με T1ΣΔ φαίνεται να έχουν αυξημένο κίνδυνο εμφάνισης δια-
ταραχών πρόσληψης τροφής και κατάθλιψης. 

Λέξεις ευρετηρίου: Διαβουλιμία, διαταραχές πρόσληψης τροφής, σακχαρώδης διαβήτης, κατάθλιψη.
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Previous research has shown the harmful effects that out of home care can have on children. 
Specifically, institutionalized children experience high rates of developmental and psycho-
logical problems, and therefore special attention is needed so that a fast intervention can be 
achieved and further complications can be prevented. This paper focuses on building the psy-

chological and behavioural profile of children living in four residential care units in western Greece, 
in respect to gender, age and nationality. 153 children (88 children in residential care and 65 chil-
dren rearing in their families) participated in the study. The children age ranged from 6 to 18 years. 
Children’s behavioural profile was assessed through Child Βehaviour Checklist 6–18 (CBCL 6–18) and 
was afterwards analyzed with respect to variables such as age, gender and nationality. Children in resi-
dential care had higher rates of clinical/borderline range symptoms in Internalizing, Externalizing and 
Total Problems scale than their counterparts rearing at home. Specifically, they were more withdrawn/
depressed and tended to indicate more rule-breaking behaviour. Both genders showed vulnerability 
in Internalizing behaviour scale, but girls presented higher rates than boys in the clinical range in 
Externalizing behaviour scale (22% vs 12%) and Total Problems scale (24% vs 5%). Finally, adolescents 
in residential care exhibit more internalizing symptoms in clinical range than younger children (22% 
vs 0%), whereas children of Greek nationality were more vulnerable than children of other nationali-
ties, especially in externalizing behavioural symptoms (28% vs 6%). Our study suggests that children in 
residential care are at high risk for developing mental health issues. The finding that children are more 
withdrawn and depressed underlines the possible difficulties in establishing confident relations with 
peers and adults and can destruct their orientation towards social reality, exhibit mistrust to other 
people and cause insecurity for their future. There is a lack of longitudinal studies investigating chil-
dren who have lived in institutions in Greece. Such studies would possibly reveal protective or aggra-
vating parameters that have a positive or negative impact on the development of those children and 
the transition to adult life. 

Key words: Mental health problems, institutionalized children, Child Behaviour Checklist, residential child 
care, emotional–behavioural problems, childcare center.
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Introduction

Children growing up in out of home care have 
been consistently reported to present high rates of 
mental health problems,1–3 reaching almost three 
times higher levels of psychopathology4 than chil-
dren coming from disadvantaged families (i.e. unem-
ployed parents) and five times more than children in 
family care. Out of these population institutionalized 
children appear to be the most vulnerable popula-
tion4,5 presenting up to more than 50% psychiatric 
disorders.6 

It is well known that childhood maltreatment is 
considered a major risk factor for mental health 
disorders during childhood and adulthood.7–10 
Unfortunately, children rearing in residential care 
usually have already been exposed to many adver-
sities including neglect, psychological, physical or 
sexual violence indicating that mental health prob-
lems might be the result of not only institutionaliza-
tion but an interaction of pre-existing mental health 
conditions,11 exposure to maltreatment,3,12 biologi-
cal risk and resilience.2

In Greece according to latest report,13 there are 85 
children institutions nationwide that host 2,825 chil-
dren from all over the country as well as immigrant 
children mainly from Albania, Bulgaria, Romania 
and Nigeria. Only 28 of these institutions are public, 
while 57 are privately funded by Non-Government 
Organizations, churches and other associations. The 
philosophy that underpins these institutions is that 
children will either return to their biological family 
after this family is reinforced, be adopted or fostered. 
Only when none of these conditions are fulfilled, can 
children remain in the institution until they are at 
least 18 years old. 

Greek family is generally child centered; however, 
some families cannot respond to this role due to so-
cial or financial hardships. Death of a parent or par-
ents with medical conditions, financial hardships and 
inadequate access to schooling are important factors 
that could lead a child to institution, yet there is a 
lack of research regarding the psychological needs 
of these children.

Evaluations of the school records in public care 
institutions in Greece showed that children who 
were hosted there, had significantly more over-

all mental health problems.1 The overall findings 
of the survey show that institutionalized children  
were better adapted and much less withdrawn 
and passive in the context of the institution than in 
classroom. Specifically, boys showed poor involve-
ment within classroom, more emotional difficul-
ties, communicational problems and over activity 
and were more distractible, while girls exhibited 
emotional difficulties. Furthermore, children living 
in institutions were found to enjoy less harmoni-
ous and trustful relationships with their peers. The 
interpretation of these behaviours according to 
the authors may be due to the absence of trans-
actions (interaction) of children with people out-
side institution, the negative attitude of the school 
environment towards children who grew up in the 
institution, lack of individuality imposed by the 
conditions of the group living in the institution 
and the negative experiences most children have 
had prior to their admission to the institution. 
Nevertheless the duration of stay in a residential 
unit is the most valuable risk factor mental health 
issues.14

The purpose of this study was to address the psy-
chological and behavioural profile of children living 
in four residential care units in western Greece and 
to identify whether age, gender and nationality have 
an impact on their psychosocial profile. Furthermore, 
to our knowledge, this is one of the few such studies 
to be carried out in this country.

Material and method 

In order to examine the behavioural profiles of 
the children, the psychologist or the social worker 
of four residential units in western Greece were re-
quested to fill the Greek Version of the parent form 
of Child Behaviour Checklist (CBCL), which is meant 
to be completed either by parents or surrogates. 
Furthermore, demographic data were provided 
about study children such as age and nationality. In 
order to sustain confidentiality and anonymity, index 
numbers were assigned to each child and data anal-
ysis was blinded. Permission to carry out the study 
was granted by the board of directors of each of 
the participating residential unit and the University 
Hospital of Patras Research Ethics Committee. 
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The Child Behavior Checklist (CBCL 6–18) is a 
widely used caregiver report form, identifying 
emotional and behavioural problems in children.15 
The time frame for item responses is the past six 
months. It consists of 113 items, scored on a three-
point Likert scale (0=absent, 1=occurs sometimes, 
2=occurs often). Behaviour problem items pro-
vide scores for eight clinical syndromes (Anxious/
Depressed, Withdrawn/Depressed, Somatic 
Complaints, Social Problems, Thought Problems, 
Attention Problems, Rule-Breaking Behaviour, 
and Aggressive Behaviour), two broad-band Scale 
(Internalizing Behaviour Problems, summarizing 
Withdrawn/Depressed, Somatic Complains and 
Anxious/Depressed syndromes and Externalizing 
Behaviour Problems, summarizing Rule-Breaking 
Behaviour and Aggressive Behaviour syndromes) 
and finally a Total Behaviour Problems Scale, which 
is the sum of the scores of all 8 syndromes. Raw 
scores of each Scale (i.e., Internalizing Behaviour 
Problems, Externalizing Behaviour Problems and 
Total Problems) correspond to T-scores (standard-
ized scores) according to ASEBA Standard depend-
ing on age and gender of the subject/participant, 
with higher raw scores and T-scores reflecting more 
problematic behaviour. 

The current study analyzed raw scores and T-
scores for the clinical syndromes scales and the three 
broader scales. T-scores ≥64 on the Internalizing, 
Externalizing, or Total Problem scale are considered 
in the clinical range, indicative of deviant behaviour 
in the range of children referred for professional 
mental health evaluation for behavioural or emo-
tional problems.15 The CBCL has been reported to 
have good internal consistency with syndrome scale 
ranging from between 0.78 and 0.97.15

Statistical analysis was performed with re-
spect to three Behaviour Scales: (i) Internalizing 
(i.e. Withdrawn/Depressed, Somatic Complaints, 
Anxious/Depressed syndromes), (ii) Externalizing (i.e., 
Rule-Breaking Behaviour, Aggressive Behaviour syn-
dromes), (iii) Total Problems Scale (all 8 syndromes). 
Specifically, descriptive analysis in the raw scores 
was performed in each syndrome, expressed as me-
dian value and quartiles (lower and upper), as well as 
range values (minimum, maximum) for both groups 
(study and control) and for both genders (boys, girls). 

Furthermore, distribution (number and percentage) 
of the study and control groups within normal, bor-
derline or clinical ranges for Internalizing Behaviour, 
Externalizing Behaviour and Total Problems Scale 
was performed.

Finally, two-tailed Mann-Whitney U test for un-
paired (raw scores) data was used for comparisons 
between study and control group (as a whole and 
with respect to gender). Differences were considered 
statistically significant if p-values were lower than 
p<0.05 in Internalizing and Externalizing and Total 
Problems Scales, as well as in the syndromes Social, 
Thought and Attention Problems. For each syndrome 
of the Behaviour Scale, Bonferroni correction was ap-
plied to adjust to multiple comparisons (significance 
level: α=0.05/3=0.017 for Internalizing Behaviour syn-
dromes, α=0.05/2=0.025 for Externalizing Behaviour 
syndromes). 

The study group was also statistically analyzed for 
each Behaviour Scale with respect to gender (Boys 
vs Girls), age (range: 6-11 years-old vs range: 12-18 
years-old), and nationality (Greek vs Other), using al-
so the two-tailed Mann-Whitney U test for unpaired 
(raw scores) data. Differences were considered statis-
tically significant if p-values were lower than p<0.05. 
For each syndrome of the three Behaviour scales, 
Bonferroni correction was also applied to adjust to 
multiple comparisons. All analyses were performed 
using the IBM SPSS Statistics, version 24.

Results 

Table 1 provides demographic characteristics of 
our sample. The mean age (±standard deviation) 
of the children studied was 15.2±3.0 years, rang-
ing from 6-18 years old. In addition, we included 65 
children from the local community, living with their 
parents, used as controls. The mean age (± standard 
deviation) of the control subjects was 14.7±3.8 years, 
ranging from 6–18 years old. 

Table 2 provides the trends in behaviour profiles 
(median, quartiles and range) in study group (n=88) 
and control group (n=65), as well as correspond-
ing results with respect to gender. P-values ob-
tained from statistical analysis of behaviour (Mann-
Whitney U test) of study group vs control group, 
are also provided in table 2. Specifically, statistically 
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significant differences are obtained in “Internalizing 
Behaviour” scale, mainly due to statistically sig-
nificant differences in “Withdrawn/Depressed” 
syndrome, as well as in “Rule-Breaking Behaviour” 
syndrome Results from the statistical analysis of 
behaviour (Mann-Whitney U test) with respect to 
gender are also provided in table 2. Specifically, 
boys of the study group scored significantly high-
er in “Internalizing Behaviour” and “Withdrawn/
Depressed” syndrome, whereas girls of study group 
scored significantly higher only in “Withdrawn/
Depressed” syndrome. 

Table 3 shows the trends in behavioural profiles 
(median, quartiles and range) within study group 
(n=88) with respect to gender, age and nationality 
of study group. Although differences were found 
in median values between boys and girls, statisti-
cally significant differences were obtained only in 
“Attention Problems” syndrome. With respect to 
age (ranges: 6-11 years-old vs 12–18 years-old), sta-
tistically significant differences were produced in 
“Internalizing Behaviour” scale and “Withdrawn/
Depressed” syndrome. Finally, with respect to na-
tionality, statistically significant differences were 
obtained in “Externalizing Behaviour” and “Total 
Problems” scale, as well as in “Aggressive Behaviour”, 
“Social Problems” and “Attention Problems” syn-
dromes.

Distribution of study group within normal, bor-
derline or clinical ranges for Internalizing Behaviour, 
Externalizing Behaviour and Total Problems scale is 
presented in table 4. Study children’s behavioural or 
emotional problems were reported in 19% (11% bor-
derline, 8% clinical) on Internalizing Behaviour scale 

(Boys: 19%, Girls: 20%), in 17% (2% borderline, 15% 
clinical) on Externalizing Behaviour scale (Boys: 12%, 
Girls: 22%), and in 15% (5% borderline, 10% clinical) 
on Total Problems scale (Boys: 5%, Girls: 24%). Table 5 
provides information on distribution of study group 
subjects within normal, borderline or clinical ranges 
regarding age and gender in Internalizing Behaviour, 
Externalizing Behaviour and Total Problems scale 
with respect to clinical pathology for study and con-
trol groups. High rates of pathology were reported 
in adolescents of both genders in Internalizing 
Behaviour scale (boys 24% and girls 22%, respective-
ly). In Total Problems scale 24% of girls, aged 12–18, 
were reported in borderline / clinical range, vs 3% of 
boys 12–18 years old.

Finally, table 6 shows the differences within nor-
mal, borderline or clinical ranges regarding gender, 
age and nationality in the study group. Specifically, 
regarding age the greatest differences were ob-
tained in Externalizing Behaviour (22% in girls vs 
12% in boys) and in Total Problems scale (24% in 
girls vs 5% in boys), respectively. In Internalizing 
Behaviour scale 19% of boys vs 20% of girls are in 
the borderline-clinical range. Regarding age, the 
greatest differences in the clinical pathology were 
obtained in Internalizing scale. Specifically, 22% of 
children aged 12–18 vs 0% of children 6–11 years 
old were reported to be in borderline-clinical range. 
As for nationality, the greatest differences in the 
clinical pathology were reported in Externalizing 
Behaviour scale (28% of Greek children are in bor-
derline-clinical range vs 6% of Other Nationality 
children) and in Total Problems scale (28% vs 2%, 
respectively).

Table 1. Demographic characteristics of study and control groups (number and percentage).

Study Group (n=88) Control Group (n=65)

Age/Nationality Boys Girls Boys Girls

6–11/Greek Nationality 6 (7) 4 (5) 18 (28) 20 (31)

6–11/Other Nationality 2 (2) 0 (0) 0 (0) 0 (0)

12–18/Greek Nationality 7 (8) 26 (29) 13 (20) 14 (21)

12–18/Other Nationality 27 (31) 16 (18)  0 (0) 0 (0)

Total 42 (48) 46 (52) 31 (48) 34 (52)



PSYCHIATRIKI 31 (4), 2020 BEHAVIOURAL AND EMOTIONAL PROFILE OF CHILDREN IN RESIDENTIAL CARE IN GREECE 325
T

ab
le

 2
. 

R
es

ul
ts

 o
f 

b
eh

av
io

ur
 (

m
ed

ia
n,

 l
o

w
er

-u
p

p
er

 q
ua

rt
ile

s 
an

d
 r

an
g

e)
 a

nd
 p

-v
al

ue
s 

o
b

ta
in

ed
 f

ro
m

 s
ta

tis
tic

al
 a

na
ly

si
s 

(M
an

n-
W

hi
tn

ey
 U

 T
es

t)
 i

n 
88

 
st

ud
y 

ch
ild

re
n 

an
d

 6
5 

co
nt

ro
ls

 a
g

ed
 6

-1
8 

ye
ar

s 
o

ld
 (

To
ta

l),
 a

s 
w

el
l 

as
 c

o
rr

es
p

o
nd

in
g

 r
es

ul
ts

 w
ith

 r
es

p
ec

t 
to

 g
en

d
er

. 
S

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t 
d

iff
er

en
ce

s 
ar

e 
m

ar
ke

d
 i

n 
b

o
ld

fa
ce

 p
-v

al
ue

s.

S
ca

le
/s

yn
d

ro
m

es

G
en

d
er

T
o

ta
l

B
o

ys
G

ir
ls

S
tu

d
y 

(n
=

88
)

C
o

n
tr

o
l 

(n
=

65
)

p
S

tu
d

y 
(n

=
42

)
C

o
n

tr
o

l 
(n

=
31

)
p

S
tu

d
y 

(n
=

46
)

C
o

n
tr

o
l 

(n
=

34
)

p

In
te

rn
al

iz
in

g
 P

ro
b

le
m

s
6 

(2
-1

0)
 [

0-
21

]
4 

(1
-6

) 
[0

-1
7]

0.
02

8
6.

5 
(3

-1
0)

 [
1-

14
]

4 
(2

-5
) 

[0
-1

7]
0.

00
6

4 
(2

-1
0)

 [
0-

21
]

4 
(1

-8
) 

[0
-1

6]
0.

52
5

W
ith

d
ra

w
n/

D
ep

re
ss

ed
2 

(1
-4

) 
[0

-9
]

1 
(0

-2
) 

[0
-7

]
<

0.
00

1
2.

5 
(1

-4
) 

[0
-8

]
1 

(0
-2

) 
[0

-6
]

<
0.

00
1

2 
(0

-5
) 

[0
-9

]
0 

(0
-2

) 
[0

-7
]

0.
01

3

S
o

m
at

ic
 C

o
m

p
la

in
ts

1 
(0

-2
) 

[0
-7

]
1 

(0
-1

) 
[0

-4
]

0.
59

6
1 

(0
-2

) 
[0

-3
]

1 
(0

-1
) 

[0
-4

]
0.

16
9

0 
(0

-2
) 

[0
-7

]
0 

(0
-1

) 
[0

-4
]

0.
55

0

A
nx

io
us

/D
ep

re
ss

ed
2 

(1
-4

) 
[0

-1
6]

2 
(0

-4
) 

[0
-1

1]
0.

90
3

2 
(1

-4
) 

[0
-9

]
2 

(0
-4

) 
[0

-1
1]

0.
30

8
2 

(1
-4

) 
[0

-1
6]

2 
(1

-5
) 

[0
-1

0]
0.

47
7

E
xt

er
na

liz
in

g
 P

ro
b

le
m

s
4 

(1
-1

0)
 [

0-
41

]
5 

(1
-8

) 
[0

-3
1]

0.
52

7
5 

(3
-8

) 
[0

-3
3]

5 
(1

-9
) 

[0
-1

8]
0.

53
4

3 
(1

-1
0)

 [
0-

41
]

4 
(1

-7
) 

[0
-3

1]
0.

93
8

R
ul

e-
B

re
ak

in
g

 B
eh

av
io

ur
2 

(0
-4

) 
[0

-2
0]

1 
(0

-2
) 

[0
-1

1]
0.

02
3

2 
(1

-4
) 

[0
-1

2]
1 

(0
-3

) 
[0

-9
]

0.
11

6
1 

(0
-4

) 
[0

-2
0]

0 
(0

-2
) 

[0
-1

1]
0.

15
1

A
g

g
re

ss
iv

e 
B

eh
av

io
ur

2 
(1

-6
) 

[0
-2

5]
4 

(1
-5

) 
[0

-2
0]

0.
73

1
3 

(2
-6

) 
[0

-2
1]

4 
(1

-5
) 

[0
-1

4]
0.

86
6

2 
(0

-4
) 

[0
-2

5]
3 

(1
-5

) 
[0

-2
0]

0.
52

9

S
o

ci
al

 P
ro

b
le

m
s

1 
(0

-3
) 

[0
-1

1]
2 

(0
-2

) 
[0

-6
]

0.
52

8
1 

(0
-3

) 
[0

-6
]

2 
(0

-2
) 

[0
-6

]
0.

94
0

1 
(0

-4
) 

[0
-1

1]
2 

(0
-2

) 
[0

-6
]

0.
43

0

Th
o

ug
ht

 P
ro

b
le

m
s

0 
(0

-1
) 

[0
-6

]
0 

(0
-1

) 
[0

-6
]

0.
86

8
0 

(0
-1

) 
[0

-4
]

0 
(0

-1
) 

[0
-6

]
0.

74
4

0 
(0

-1
) 

[0
-6

]
0 

(0
-1

) 
[0

-4
]

0.
93

4

A
tte

nt
io

n 
P

ro
b

le
m

s
1 

(0
-3

) 
[0

-1
8]

2 
(0

-3
) 

[0
-7

]
0.

85
3

1 
(0

-2
) 

[0
-9

]
2 

(0
-3

) 
[0

-7
]

0.
11

8
2 

(0
-6

) 
[0

-1
8]

1 
(0

-3
) 

[0
-7

]
0.

11
7

To
ta

l 
P

ro
b

le
m

s
15

 (
9-

30
) 

[1
-7

5]
15

 (
8-

27
) 

[0
-6

8]
0.

34
0

15
 (

10
-2

7)
 [

3-
65

]
15

 (
9-

24
) 

[0
-4

7]
0.

46
1

15
 (

5-
38

) 
[1

-7
5]

14
.5

 (
6-

28
) 

[0
-6

8]
0.

46
2 Discussion

The purpose of the present study was to investi-
gate possible psychological and behavioural prob-
lems of children living in residential care in Greece; 
our findings indicate that institutionalized children 
are reported by their surrogates to be statistically 
significantly more depressed and withdrawn com-
paring with their peers in total sample and this dif-
ference stood for both genders. In our study, 19% 
of children in residential care vs 11% of children in 
home rearing were reported to experience internaliz-
ing problems in the clinical/borderline range. This is 
in accordance with previous research worldwide16,17 
and in Greece1 reporting that children in residential 
care are high risk population for psychological and 
behavioural problems.

Statistical differences found between study and 
control group were due to differences in questions 
“He/She is secretive (55.6% vs 23.0%), “Rather be 
Alone” (31.8% vs 15.3%) and “He/She will not talk” 
(21.6% vs 7.7%) underline the possible difficulties 
in establishing confident relations with peers and 
adults. Sudden changes in a child’s life, such as being 
removed from a family environment, can destruct its 
orientation towards social reality and cause insecu-
rity of its future and exhibit mistrust to other people. 
Furthermore, withdrawal behaviour and impaired 
social skills can be attributed to the feelings of sad-
ness which may interfere with normal social activi-
ties, interests and schoolwork; specifically, this popu-
lation may have decreased willingness to complete 
any school-related obligations and therefore may fall 
behind academically, while their confusing emotions 
can put pressure on the relationship with caregivers 
and teachers who will underestimate their mental 
health needs. 

Consequences of depression undermine the emo-
tional-social development of children and youth. 
Those findings are of great clinical importance since 
this research has confirmed disinhibited attachments 
and emotional vulnerability observed amongst insti-
tutionalized children. Therefore, it could be assumed 
that this population is at high risk of physical and 
emotional abuse and victimization, as their fragile 
self- confidence and desperate need for affection or 
approval may lead them to easily trust strangers. 
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Furthermore, a high percentage of Externalizing 
problems (17% vs 5%) were found in children of the 
study group comparing to their peers in home rear-
ing, which is congruent with previous research re-
porting evidence of seven times more likelihood for 
children in care to have conduct disorders compared 
with children living with their families.18 Childhood 
maltreatment is well known that is responsible for 
mental health problems in these terms; one possi-
ble explanation is that children who grow up at an 
institution tend to show externalizing symptoms, 
because this is the form of protection of themselves 
from the inner emptiness and sense of abandon-
ment.

Regarding gender, both boys and girls living 
in institutions were reported to experience more 
Internalizing and Externalizing problems in the 
clinical/borderline range than their counterparts 
in home rearing (table 4). Within the study group 
girls had more symptoms in the clinical range in 
Externalizing and Total Problems scale. Some re-
searchers suggest that boys have more problems in 
school performance and adjustment than girls and 
present more “externalizing” behaviours and disor-
ders (aggressiveness, rule-breaking or acting-out 
behaviours),1,5,19,20 yet other studies report that girls 
are more at risk.6 Our findings arouse our attention in 
general to children in residential units regardless of 
gender. Nevertheless, even though a portion of the 
study population is more vulnerable than their peers 
at home, the finding that the majority of children in 
the study group falls in the normal range (81%, 83% 
and 85% for internalizing, externalizing and total 
problems, respectively), strongly implies that resi-
dential care in Greece is largely effective and of ad-
equate quality. 

Regarding age, adolescents were reported to 
present higher rates of Internalizing problems in 
the clinical/borderline range (22%), a conclusion 
which is consistent with previous research,6 and it 
is also evident that the older the child in care the 
more the psychosocial and academic problems. 
This finding could be due to the fact that older 
children already were exposed to many more ad-
verse experiences before admission to the institu-
tion than younger children. Moreover, the longer a 
child lives in an institution, the more prone it is to T
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develop mental health issues due to the fact that 
the child is not growing up under what is consid-
ered to be a 'normal environment' for the nurturing 
of a child. It is admitable that children thrive better 
in 'bad' homes than in institutions. Finally, puberty 
is an age when many mental health problems can 
develop. It comes as no surprise that children in 
residential care develop more symptoms of mental 
health problems as they grow up, because this is in 
accordance with the development of mental health 
problems in general.21 

Previous research suggests that immigration in-
volves cumulative stress factors for children and 
youth, caused by leaving friends, community, home 
and homeland, learning a new language and new 
cultural norms, and sometimes witnessing their par-
ents' failure in joining a new society,22 but surprising-
ly, Greek nationality children were found to exhibit 
more behavioural and psychological disturbances 
than children of other nationalities. Specifically, they 
had higher percentages of externalizing problems 
in clinical/borderline range (28% vs 6%) and also in 
Total Problems scale (28% vs 2%). One interpretation 
for this finding is that children of minorities inside 
an institution tend to exhibit solidarity and bond 
with each other which helps relief the psychological 
pressure. Another interpretation is that Greek chil-
dren are in residential care mostly because of severe 
malfunction of their family and having already suf-
fer severe adverse life experiences such as abuse or 
maltreatment, whereas immigration children are in 
the institutions mainly for financial difficulties of the 
family and have regularly contact with their family. 
Also, it is possible that the personnel asked to fill in 
the questionnaires tend to underestimate the phe-
nomenology of the behaviour of immigrant children, 
assuming it is normal for a child of other culture. 
Further studies should look deeper in this issue ex-
amining specific factors that could be protective for 
immigrant children. 

The higher rates of mental health issues among 
children in care compared to children in family rear-
ing, have led to concern as to whether the care sys-
tem is the cause of these outcomes. When children 
become institutionalized, they receive a different 
type of care than the one received in the typical 
family environment. Each institution sets different 

standards of care, nevertheless a high child to car-
egiver ratio is common along with inconsistent care 
giving and standardized procedures rather than a 
personalized care catered to individual needs and 
personal traits.23 Nevertheless according to Rutter24 
the higher rates of mental health issues in this pop-
ulation might be a combination of early life adver-
sities, attachment disorders due to experiences in 
early life before institutionalization and existing 
genetic risk factors, leading to the conclusion that 
disadvantageous conditions of institutional rearing 
are important factors yet they do not completely 
explain the increased rates of psychopathology in 
these children. Further investigation is needed on 
this matter.

It is of paramount importance the development 
and implementation of interventions, such as moni-
toring and accountability procedures, improvements 
in management structure and an increase in child 
to staff ratio. Crucial also is the need of making car-
egivers aware of children’s rights and mental health 
issues in order to offer them customized care for spe-
cific mental health needs. This way, they can provide 
the best possible care, prevent further stigmatization 
of this vulnerable population and finally avoid being 
burned-out themselves. 

At a national level, institutions are often not sub-
ject to the State and are therefore not monitored 
or inspected for adherence to national standards. 
Improved national oversight mechanisms would 
help improve quality of care and ensure that the 
same standards of care are answered by all these in-
stitutions. 

Our study has several limitations. The size of our 
sample is one of the limits of this work even though 
previous studies used samples of comparable size 
in residential units. Furthermore, it would be useful 
to have a full medical and personal history record as 
these children might have experienced greater lev-
els of adversity than children rearing in families, such 
maltreatment or violence and our results are attrib-
uted to other parameters beside institutionalization. 
Beside the aforementioned limitations, this study 
is important for the welfare care because this is the 
first study addressing mental and behavioural profile 
of this population recently in Greece.
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H βιβλιογραφία έχει ήδη αναδείξει τις βλαβερές επιπτώσεις στην ψυχοκοινωνική ανάπτυξη των παι-
διών που μεγαλώνουν σε ιδρυματικές δομές. Αυτά τα παιδιά επιπρόσθετα από τις δυσκολίες της 
διαβίωσης στο ίδρυμα, έχουν πιθανότατα αντιμετωπίσει ήδη πολλαπλές αντίξοες συνθήκες, όπως 
πρώιμους αποχωρισμούς, παραμέληση, κακοποίηση, συγκρούσεις των γονέων τους, διάλυση της 
οικογένειας κ.λπ., με αποτέλεσμα να κινδυνεύει η ομαλή ψυχοκοινωνική τους ανάπτυξη. Η μελέτη ε-
πικεντρώνεται στη δημιουργία του ψυχολογικού και συμπεριφορικού προφίλ των παιδιών που ζουν 
σε 4 κέντρα παιδικής προστασίας στην Ελλάδα, και τη συσχέτιση των πληροφοριών αυτών με το 
φύλο, την ηλικία και την εθνικότητα. Στη μελέτη συμμετείχαν 153 παιδιά (88 παιδιά που διαβιούσαν 
σε κέντρα παιδικής προστασίας και 65 παιδιά που μεγάλωναν εντός της οικογένειας). Η ηλικία των 
παιδιών κυμαινόταν από 6 έως 18 ετών. Το προφίλ συμπεριφοράς των παιδιών αξιολογήθηκε μέ-
σω του ερωτηματολογίου Child Βehaviour Checklist 6-18 (CBCL 6-18), το οποίο συμπληρώθηκε από 
τους ψυχολόγους ή κοινωνικούς λειτουργούς των κέντρων. Τα αποτελέσματα ανέδειξαν ότι τα παιδιά 
που μεγαλώνουν στα κέντρα παιδικής προστασίας παρουσιάζουν μεγαλύτερα ποσοστά κλινικών 
και υποκλινικών συμπτωμάτων σε όλες τις κλίμακες, με προεξάρχοντα τα συμπτώματα απόσυρσης/
κατάθλιψης, ενώ η διαφορά αυτή απαντάται και στα δύο φύλα ως προς τα παιδιά αντίστοιχου φύλου 
της ομάδας ελέγχου. Στην ομάδα των παιδιών που μεγαλώνουν στις δομές τα κορίτσια φάνηκε να 
αποτελούν την πιο ευάλωτη ομάδα με μεγαλύτερα ποσοστά κλινικών συμπτωμάτων, ωστόσο και τα 
δύο φύλα παρουσιάζουν υψηλότερα ποσοστά από κλινικά/υποκλινικά συμπτώματα σε σχέση με τα 
αντίστοιχα παιδιά που ζουν εντός οικογένειας. Ως προς την ηλικία οι έφηβοι (12–18) παρουσιάζουν 
περισσότερα εσωτερικευμένα κλινικά συμπτώματα από ό,τι τα μικρότερα παιδιά (6–11), ενώ τα παι-
διά ελληνικής ιθαγένειας αναφέρθηκε να αντιμετωπίζουν υψηλότερα ποσοστά στην κλίμακα εξωτε-
ρίκευσης και στον συνολικό δείκτη προβλημάτων σε σχέση με τα παιδιά άλλης ιθαγένειας. Η μελέτη 
μας υποδηλώνει ότι τα παιδιά που βρίσκονται σε ιδρυματική φροντίδα διατρέχουν υψηλό κίνδυνο 
εμφάνισης ψυχοκοινωνικών προβλημάτων. Τα ευρήματα της μελέτης υπογραμμίζουν τις πιθανές δυ-
σκολίες στη δημιουργία εμπιστοσύνης σχέσεων, οι όποιες μπορεί να υπονομεύσουν αργότερα τον 
προσανατολισμό τους προς την κοινωνική πραγματικότητα προκαλώντας ανασφάλεια για το μέλ-
λον τους. Στον ελληνικό πληθυσμό υπάρχει έλλειψη διαχρονικών μελετών σε αυτόν τον ευαίσθητο 
πληθυσμό. Τέτοιες μελέτες θα μπορούσαν ενδεχομένως να αποκαλύψουν προστατευτικούς ή επι-
βαρυντικούς παράγοντες στην ανάπτυξη αυτών των παιδιών, αναδεικνύοντας παράλληλα ευάλω-
τες υποομάδες σε αυτόν τον πληθυσμό. Η δημιουργία και εφαρμογή σύγχρονου θεσμικού πλαισίου 
λειτουργίας και εποπτείας των κέντρων παιδικής προστασίας στη χώρα μας κρίνεται ιδιαίτερα ση-
μαντική, όπως και η συνεχιζόμενη εκπαίδευση και υποστήριξη του προσωπικού των κέντρων ώστε 
τα παιδιά αυτά να οδηγούνται απρόσκοπτα στην ενήλικη ζωή.

Λέξεις ευρετηρίου: Προβλήματα ψυχικής υγείας, ιδρυματοποιημένα παιδιά, Child Behaviour Checklist, 
ιδρυματική φροντίδα, συναισθηματικά-συμπεριφορικά προβλήματα, κέντρα παιδικής προστασίας.
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The clinical and diagnostic debate circulating pediatric bipolar disorder (PBD) has been highlighted 
as one of the most controversial themes in child psychiatry. With atypical symptomatic expression, 
constituting its predominant diagnostic discrepancy, PBD is manifested through prolonged manic 
episodes and affective storms, lacking the symptomatic cycling and episodic nature presented in 

adult BD. Apart from its unique clinical presentation, the substantial symptomatic overlap with attention-
deficit hyperactivity disorder (ADHD) indicate an important diagnostic challenge in PBD. Specifically, both 
disorders share core characteristics such as irritability, hyperactivity, excessive talking and distractibility. 
Against this background of findings on the overlapping symptomatology between PBD and ADHD, current 
research guidelines highlight the need of exploring non-symptomatic markers as potential clinical pheno-
types. Especially in disorders with distinctive biologic underpinnings, both clinicians and researchers have 
shown increased interest in establishing neuropsychological profiles. Recent neuropsychological studies 
indicated the distinct nature of neurocognitive deficits in PBD, describing impairments in various cognitive 
skills during acute episodes phases, while this severe deterioration of cognitive deficits appears to persist 
even during euthymic states. Regarding neuropsychological assessment in AHD, recent findings suggested 
dysfunctions in the domains of working memory, verbal memory and response inhibition. Furthermore, 
neuroimaging studies are fast becoming a key instrument to establish distinct neuropsychological profiles 
for PBD and ADHD. A large number of neuroimaging studies have indicated abnormalities in limbic, cortical 
and subcortical brain systems, while meta-analytic findings of voxel based morphometric studies highlight 
abnormalities in dorsolateral and lateral orbitofrontal-temporal areas in PBD. In recent neuroimaging find-
ings with focus on neurocognitive performance during an emotional Stroop task, patients diagnosed with 
ADHD indicated activation on higher cortical centres associated with processing speed and significantly 
decreased role of sustained attention. Furthermore, these findings suggest emotional regulation and in-
hibitory control are moderately intercorrelated, adding more complexity to the theme of neurocognitive 
deficits in ADHD. These observations on the neurobiological mechanisms of cognitive impairments in PBD 

Disentangling pediatric bipolar disorder 
and attention deficit-hyperactivity disorder: 

A neuropsychological approach
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Introduction

Over the past decades, rapid advances have been 
witnessed in the field of pediatric bipolar disorder 
(PBD). The predominant view that PBD is almost 
non-existent has been challenged by a considerable 
amount of case reports and case series.1–6 However, 
difficulties arose regarding the diagnostic profile of 
children with PBD. As noted by Weller,7 PBD may be 
common among referred children with severe psy-
chopathology but it is also associated with several 
diagnostic discrepancies. 

These difficulties in the diagnosis of PBD were the 
primary focus of related research in later years. PBD 
is characterized as atypical in comparison with bi-
polar disorder (BD) in adults8 since its clinical course 
is manifested through continuous affective storms 
and prolonged manic and irritable manic outbursts, 
in contrast with the regular fluctuation and/or rapid 
cycling between mood states in adults diagnosed 
with BD.9–10 Although a growing body of current re-
search provides substantial evidence in overcoming 
the phenomenological and clinical disagreements of 
PBD,11–12 there is an increasing concern about a spe-
cific diagnostic issue that appears to regulate the es-
tablishment of PBD. In particular, the symptom over-
lap between PBD and attention-deficit hyperactivity 
disorder (ADHD) has become a new issue for debate 
between clinicians and researchers.13

Symptomatic overlap in PBD and ADHD

The debate concerning PBD and ADHD has attract-
ed growing attention for various reasons. In terms of 
clinical course, PBD and ADHD indicate an amassing 
overlap of symptoms. Although pivotal clinical char-
acteristics of PBD such as chronic and continuous 
severe irritability and prolonged aggressive temper 
outbursts appear to form a distinct diagnostic type, 
various systematic studies of children and adolescents 
show that rates of ADHD range from 60% to 90% in 
children diagnosed with PBD.14–15 Moreover, PBD and 

ADHD share core characteristics such as excessive 
talking, hyperactivity, inappropriate actions and ver-
bal responses in social situations, lack of inhibition, 
and distractibility; it is of great importance that these 
symptoms are common in both manic and hypoman-
ic phases of PBD.16 Furthermore, chronic irritability, 
one of the hallmark features of childhood mania, is 
transparently manifested through emotional liability 
and low frustration tolerance in ADHD.9,16 A striking 
finding is that even when eliminating the overlapping 
items of PBD, the diagnosis of mania is still plausible 
while in case of eliminating overlapping symptoms of 
ADHD, such as inattention, hyperactivity, impulsive-
ness, and irritability are eliminated, the disorder itself 
disappears.17 This paradox is also indicated by the 
fluctuation of the prevalence rates for PBD. According 
to recent meta-analytic findings based on outpa-
tient and inpatient samples, prevalence rates of PBD 
range from 0% in the UK, 0.006% in Finland, 1.2% in 
Denmark, 1.9% in the Netherlands, 4% in Spain, 4.2% 
in India and 6% in the US18. Consequently, the PBD 
spectrum which includes bipolar I, bipolar II and cy-
clothymic disorder affects between 0% and 6% of 
children in general population, averaging 1.8% world-
wide18–19 while ADHD is far more common, averaging 
in 5.3%.20 These contradictory findings are reflected 
on the true comorbidity estimates for both disorders, 
excluding overlapping symptoms with 2% of ADHD 
cases would be expected to have PBD, 8% of PBD cas-
es would have ADHD symptoms while only 3 in 2.000 
children would have both disorders.21 Another finding 
that adds to the general confusion is that the rates of 
comorbidity tend to be elevated exclusively in clinical 
populations.22

Diagnostic discrepancies in PDB and ADHD

In light of recent findings regarding the ADHD 
symptoms in PBD, diagnosis of the latter is becom-
ing increasingly difficult in children. Although a con-
siderable amount of literature has already grown up 
on psychopathological comorbidity in children,23–24 

appear to provide robust evidence on a potential specific neuropsychological profile of PBD, the relashion-
ship between mood states and neuropsychological functioning, and the link between emotion generation 
and regulation in children with PBD.

Key words: Bipolar disorder, attention-deficit hyperactivity disorder, neuropsychological assessment, diagnosis.
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the debate on PBD has gained fresh prominence 
with the comorbid symptoms of PBD and ADHD25. 
In terms of diagnosis, one major issue that dominates 
the debate is the overlapping nature of the diagnos-
tic criteria for PBD and ADHD, which heavily relies on 
irritability and distractibility.16,26 Despite being one of 
the most prominent symptoms of mania or hypoma-
nia at all ages, distractibility is of little utility in dif-
ferential diagnosis in children because of its ubiquity 
across a considerable amount of childhood onset 
disorders such as major depressive disorder, ADHD, 
oppositional defiant/conduct disorders.15

In an attempt to resolve the problem of overlapping 
symptoms, various approaches have been adapted. In 
particular, it is speculated that ADHD might constitute 
a prodromal for PBD.27 However, while epidemiologi-
cal studies indicate that an earlier onset for ADHD may 
be a precursor for PBD, longitudinal studies of cohorts 
with ADHD have found that only a limited amount 
of ADHD cases were lately diagnosed with PBD28. 
Moreover, a considerable number of adults with BD 
never received a prior ADHD diagnosis.22 Furthermore, 
there is a notion that surveillance or referral biases 
have substantial impact on clinical findings of PBD. 
In particular, in a study conducted by Wozniak,9 all of 
cases ascertained from an ADHD clinical department 
also met criteria for PBD. In contrast, recent findings 
on cohort studies suggested significantly lower co-
morbidity rates between PBD and ADHD, indicating 
that the high estimate was due to recruitment pat-
terns. For example, overrepresentation of boys in clini-
cal samples is associated with more severe disruptive 
behavior and consequent predominant manic symp-
toms.29 Furthermore, various potential confounders 
may account for our distorted clinical image about the 
comorbidity between PBD and ADHD. Specifically, hy-
pomanic children are commonly under-represented 
in clinical samples since hypomanic symptoms do not 
constitute dysfunctional attitudes to motivate help 
seeking.30 In addition, training and conceptualization 
differences between structured and semi-structured 
interviews used in pediatric and juvenile clinical sam-
ples, indicate an inadequate protection against refer-
ral and surveillance biases. What is surprising is that 
disagreements among clinicians remain even when 
predominant manic symptoms are evident in vide-
otaped interviews or in identical case reports.31–32

Neuropsychological impairments 
in PBD and ADHD

Against this background of findings on overlapping 
features, empirical studies intending to disentangle 
PBD and ADHD through direct comparison are still 
sparse. The majority of current research has solely fo-
cused on the clinical differences in patients with co-
morbid PBD and ADHD or in children diagnosed with 
either PBD or ADHD. Remarkably, although empirical 
findings of neuropsychological impairments in PBD 
and ADHD indicate neurobiological differences be-
tween these disorders, neuropsychological studies 
contrasting PBD and ADHD are also lacking. 

It is nowadays well established that various cogni-
tive functions are impaired in children diagnosed with 
PBD.33 In particular, recent neuropsychological studies 
highlighted the pervasive and severe nature of cogni-
tive impairments in acute episode phases.34,35 What is 
of great interest is that these deficits appear to per-
sist even during euthymic states.36,37 A meta-analysis 
conducted by Walshaw38 including a large number 
of studies over the past two decades, indicated that 
children with PBD present deficits on various stand-
ardized neuropsychological measures, with signifi-
cantly worse performance in executive function and 
verbal learning tasks. In accordance to previous find-
ings, these deficits persist despite any bipolar symp-
tom reduction.39 Moreover, according to these meta-
analytic findings, euthymic states are characterized by 
moderate levels of neuropsychological impairment, 
with specific deficits in verbal learning and memory. 
Deficits in executive functions, such as response inhi-
bition and set shifting, are also among the main neu-
rocognitive impairments in euthymic bipolar popula-
tions.40 In contrast, only a subset of neurocognitive 
functions, such as visual memory, phonemic fluency, 
and motor skills, is associated with worse performance 
during acute episodes of the disorder.41

Regarding ADHD, existing neuropsychologi-
cal research suggested impairments in processing 
speed, motor speed, verbal declarative memory.42,43 
Moreover, executive functions, such as working 
memory and set-shifting, were found to suffer the 
most.44 A key point to neuropsychological profile 
of ADHD is the developmental nature of these cog-
nitive dysfunctions. As highlighted in longitudinal 
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studies, these deficits are persistent and stable.45,46 
Furthermore, the presence of stable brain abnor-
malities in children with ADHD supports the possi-
bility for impaired neuropsychological performance 
in adult life.47 In terms of differences between ADHD 
subtypes, evidence suggests that both the inatten-
tive and combined types share the same core defi-
cits in executive functions, with the exception of re-
sponse inhibition, in which a possible distinguishable 
profile was found in boys with the combined type.48

Neuropsychological profiling 
as a diagnostic adjunctive?

It has been established now that neurocognitive 
impairments in the bipolar spectrum are not mod-
erated by temporary functional changes and are as-
sociated with stable functional alterations of specific 
neural networks.49 Consequently, various neurocog-
nitive deficits, such as sustained attention, working 
and verbal memory, verbal and cognitive flexibility, 
have been reported in all age, manic and depressive, 
bipolar populations. Moreover, these findings sug-
gest differences between the neurocognitive profiles 
of PBD and ADHD. In particular, children diagnosed 
with BD present a specific pattern of impairments in 
inference control, set-shifting and sustained atten-
tion, while children with ADHD are mostly impaired 
in verbal and spatial working memory and phonemic 
verbal fluency.38 Moreover, it is of great importance 
that these findings are in line with reported neuro-
cognitive deficits in adult populations. In specific, 
studies suggest significantly poor performance in in-
terference scores on the Stroop task and substantial-
ly more perseverative errors on the Winscoscin Card 
Sorting Test (WCST) of BD adults in comparison with 
healthy controls,50,51 while studies in the adult ADHD 
provide robust evidence on poor performance in 
working memory and phonemic fluency tasks.52,53 
Based on this agreement between neurocognitive 
findings in juvenile and adult populations diagnosed 
with BD or ADHD, Walshaw38 states that “evidence 
for distinctive profiles of neurocognitive functions in 
these disorders exists”. However, the concept of dis-
entangling PBD from ADHD based on neurocogni-
tive performance still needs to be established. In par-
ticular, the issue of the relationship between mood 
states and cognitive deficits in PBD provides a fruit-
ful challenge for clinicians and researchers. 

Neuroimaging evidence in PBD and ADHD

In light of these advances, neuroimaging studies 
are fast becoming a key instrument to resolve vari-
ous limitations in neurocognitive research in BD. A 
substantial amount of neuroimaging studies has in-
dicated abnormalities in limbic, cortical and subcor-
tical brain systems,54 while meta-analytic findings of 
voxel based morphometric studies highlight abnor-
malities in dorsolateral and lateral orbitofrontal-tem-
poral areas (DLPFC) in clinical populations diagnosed 
with BD. A striking finding is that these brain system-
ic abnormalities are associated with dysfunctional 
patterns of neural activation and suggest symptom-
specific neurocognitive deficits in bipolar patients. In 
particular, depression-associated cognitive deficits 
in BD result from either limbic activation with hypo-
metabolism of the DLPFC or hypo-activation of the 
ventral anterior cingulate (vACC), which accounts for 
hypo-arousal and anhedonia.41 In contrast, manic-
like symptoms are expressed through increased 
activity of the left hemisphere prefrontal cortical-
subcortical system and suggest heightened distract-
ibility and behavioural dysregulation.55 Concerning 
neural activation differences between euthymic 
states and mood episodes, decreased performance 
on Stroop tasks highlights the role of ventral prefron-
tal cortex (vmPFC). When compared to a euthymic 
group, patients with mania present blunted activa-
tion on the right side of PFC while patients with bi-
polar depression exhibit substantial increase on the 
left side of the PFC.56 Furthermore, during working-
memory tasks, adolescent BD patients present sig-
nificant activation of the anterior cingulate cortex 
(ACC), DLPFC and inferior frontal PFC in comparison 
with the reported hypo-activation in the same re-
gions.57 In terms of performance during decision-
making tasks, patients during manic episodes, have 
shown increased activation in dorsal ACC (dACC) 
along with concurrent hypo-arousal of the right PFC. 
Accordingly, dACC activation has been reportedly 
moderated by the severity of the manic episode.58

While these neuroimaging and neurocognitive 
results appear to establish a phenotypic profile for 
emotion regulation patterns in BD, empirical stud-
ies in the same context for patients diagnosed with 
ADHD indicate significant inconsistencies. In particu-
lar, despite dysfunctions in the medial and ventrolat-
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eral prefrontal cortex are common in ADHD and BD, 
the localized circuits responsible for emotion regu-
lation in ADHD appear to be not disorder-specific, 
since they are also met in disorders such as opposi-
tional defiance disorder, conduct disorder and ma-
jor depressive disorder.59 Moreover, questions have 
been raised about the role of deficient executive 
inhibitory control, which is regarded as the hallmark 
feature of impaired emotion generation and regula-
tion in ADHD. Specifically, in recent neuroimaging 
findings which focused in neurocognitive perfor-
mance during an emotional Stroop task, patients 
diagnosed with ADHD showed activation on higher 
cortical centers associated with processing speed 
and a significantly decreased role of sustained atten-
tion60. However, the most substantial drawback in 
the identification of specific neurocognitive patterns 
for emotion regulation in ADHD is the existing am-
biguity over the predominance of the clinical course 
of cognitive functioning. In particular, contradicting 
findings in neuroimaging studies suggest that the 
link between cognition and emotion, is mediated by 
the clinical course of ADHD.24 Although there is a no-
tion that this link also indicates a reverse sequence, 
the basic premise of neural activity in ADHD is best 
described by predominant impairments in more lat-
eral prefrontal regions, which fluctuate according to 
the general clinical course of the disorder itself.61 

Perspectives in neurocognitive 
and neuroimaging research 
in PBD and ADHD

The current psychiatric research paradigm that 
seeks to identify neurocognitive models to under-
stand associations between neurobiological dys-
functions, cognitive impairments and clinical symp-
toms, is gradually changing. Given these neuroimag-
ing and neurocognitive findings, the term “neuro-
progression” has been proposed as it encompasses 
the interplay between neurocognitive and clinical 
deterioration in PBD.62 This conceptualization is sup-
ported by findings of reductions in the volume of the 
corpus callosum and left hippocampus, concurrent 
increased ventricle volumes, persistent hyper-acti-
vation or hypo-activation in ventromedial and dor-
solateral prefrontal cortices in patients with earlier-
onset and multiple mood episodes compared with 

single-episode populations and later-onset of the 
disorder.63 In similar fashion, findings from longitu-
dinal studies on neurocognitive performance in PBD 
report that the number of previous manic episodes 
and successive mood episodes are associated with 
progressive decline in sustained attention, process-
ing speed and verbal memory.64 It is of great interest 
that trajectory of functional impairment is evident as 
early as the prodromal phase of PBD.65 Three candi-
date biological mechanisms have been identified as 
potential mediators to the neuroprogressive features 
of BD: neuroplasticity, oxidative stress, and inflam-
mation.66 Accounting for neuroplasticity and oxida-
tive stress, brain-derived neurotrophic factor (BDNF) 
levels are significantly decreased during acute mood 
episodes,67 while elevated DNA oxidation and short-
ened telomeres are associated with increased fre-
quency of episodes respectively.68 Regarding inflam-
mation, BD patients show substantial differences 
in various chemokines and cytokines, and present 
with increased levels of interleukin (IL)-6 during the 
late stages of the disorder.69,70 In contrast with the 
uni-modal conceptualization of neuroprogression 
in BD, dual-pathway models, associated with brain 
abnormalities and subsequent neurocognitive defi-
cits, have been proposed in ADHD.71 Based on neu-
roimaging findings highlighting abnormalities in the 
reward system (ventral striatum, orbitofrontal cor-
tex) and executive control (lateral medial prefrontal 
cortices), the dual-pathway models suggest single-
cognitive-deficit explanations for different brain 
systems.72 By highlighting neurocognitively defined 
pathways, fMRI-measured sampling appears to for-
mulate a powerful toolbox for identifying biomark-
ers within the neurocognitive profile of ADHD. 

Despite the advances in the field of neuroimaging 
in PBD and ADHD, the utility of brain imaging in clini-
cal practice has been hindered by low specificity and 
sensitivity due to its reliance on group-level statis-
tics. Furthermore, the main criticism targeted at the 
neuroprogressive model in PBD and dual-pathway 
model in ADHD is the potential omission of symp-
tomatic subgroups associated with varying degrees 
of clinical symptoms, demographics and genetic fac-
tors.73 In light of those limitations, machine learning 
(ML) combines neuroimaging with pattern identi-
fication approaches and tests predictive models in 
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large samples providing individual-level results (su-
pervised learning) and defines homogenous groups 
among heterogeneous samples (unsupervised learn-
ing).74 By implementing multivariate approaches and 
intergrading different levels of data (neuroimaging, 
neurocognitive, genetic, demographics), ML sug-
gests a predictive tool with the potential to deliver 
outcome biomarkers of PBD and ADHD.75 Recently, 
several studies have demonstrated the ability of ML 
for differentiating unique BD and ADHD subgroups 
from control participants, based on neurocognitive 
and neuroimaging data.76,77

Conclusions

There is a growing body of neurocognitive and neu-
robiological research that recognizes specific cogni-
tive and emotional patterns in PBD. These observa-
tions on the neurobiological mechanisms of cogni-

tive impairments in PBD appear to provide robust 
evidence on a specific neuropsychological profile of 
PBD, the effect of mood states on neuropsychological 
functioning and the link between emotion genera-
tion and regulation in children diagnosed with PBD. 
Interestingly, these findings are partially applied in 
ADHD. Although evidence on specific cognitive im-
pairments suggests a differential neuropsychological 
profile of ADHD patients, ambiguity still exists about 
the relationship between clinical course and cog-
nitive impairments, while a distinct phenotype for 
emotion regulation in these patients is still unknown. 
Furthermore, ML extends the notion that neuropsy-
chological profiling is biologically relevant and clini-
cally important. These advances dictate the pivotal 
role of clinical research in raising awareness for PBD 
but most importantly indicate that there is abundant 
room for further progress in determining distinct neu-
ropsychological profiles for both PBD and ADHD.

Διαχωρισμός παιδιατρικής διπολικής διαταραχής 
από διαταραχή ελλειμματικής 
προσοχής-υπερκινητικότητας: 

Μία νευροψυχολογική προσέγγιση

Φ. Ζαραβίνος-Τσάκος, Γερ. Κολαΐτης

Παιδοψυχιατρική Κλινική, Ιατρική Σχολή, Εθνικό και Καποδιστριακό Πανεπιστήμιο Αθηνών, ΓΝ Παίδων «Η Αγία Σοφία»

Ψυχιατρική 2020, 31:332–340

Η κλινική και διαγνωστική υπόσταση της παιδιατρικής διπολικής διαταραχής (ΠΔΔ) αναδεικνύεται 
ως ένα από τα πλέον αμφιλεγόμενα θέματα της σύγχρονης παιδοψυχιατρικής. Με προεξάρχουσα 
δυσκολία την άτυπη συμπτωματολογική έκφανση, η ΠΔΔ στερείται την κυκλικότητα και την επεισο-
διακή φύση που παρουσιάζει η διπολική διαταραχή των ενηλίκων, ενώ χαρακτηρίζεται από παρα-
τεταμένα μανιακά επεισόδια και συναισθηματικούς κατακλυσμούς. Εκτός της ιδιόμορφης κλινικής 
εικόνας, η μεγαλύτερη διαγνωστική πρόκληση της ΠΔΔ ορίζεται από τη συμπτωματολογική επικά-
λυψη με τη διαταραχή ελλειμματικής προσοχής-υπερκινητικότητας (ΔΕΠΥ). Συγκεκριμένα, οι δύο 
διαταραχές μοιράζονται τα χαρακτηριστικά της ευερεθιστότητας, αυξημένης κινητικότητας, λογόρ-
ροιας και διάσπασης της προσοχής. Έναντι αυτών των ευρημάτων σχετικά με την αλληλεπικαλυπτό-
μενη συμπτωματολογία μεταξύ ΠΔΔ και ΔΕΠΥ, η σύγχρονη ερευνητική τάση υπαγορεύει την αναζή-
τηση μη συμπτωματολογικών δεικτών για τον ορισμό κλινικών φαινοτύπων. Ειδικότερα σε ψυχικές 
διαταραχές με θεμελιωμένη βιολογική βάση, το ερευνητικό και κλινικό ενδιαφέρον στρέφεται στη 
διατύπωση νευροψυχολογικών προφίλ ως διαγνωστικών φαινοτύπων. Πρόσφατα ερευνητικά δεδο-
μένα συνιστούν τη μοναδικότητα των νευρονοητικών ελλειμμάτων στην ΠΔΔ, στην οποία περιγρά-
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PREemptive Pharmacogenomic testing for Preventing Adverse drug REactions (PREPARE) is the first 
prospective, pre-emptive pharmacogenomic study conducted in Europe, within the frame of the 
Horizon 2020 program. It aims to determine whether implementing pre-emptive pharmacogenom-
ics (PGx) testing of clinically relevant biomarkers, so as the dose and drug selection to be guided, will 

result in an overall reduction of both the occurrence and the severity of drug-genotype-associated adverse 
drug reactions (ADRs). To achieve that, two groups of patients will be recruited; one that will receive treatment 
according to standard clinical practice and one other that will receive pharmacogenomic-guided treatment. 
The Laboratory of Pharmacogenomics and Individualized Treatment of the University of Patras, which coordi-
nates and represents Greece in this study, in collaboration with the Department of Psychiatry of the General 
University Hospital of Patras, the Department of Psychiatry of the Hospital “Attikon” and the Departments of 
Psychiatry of the Psychiatric Hospital of Athens “Dafni” is going to recruit 1500 psychiatric patients that are 
going to receive antidepressant or antipsychotic treatment. Our scientific hypothesis is that patients who re-
ceive pharmacogenomic guided drug and dose selection will experience 30% less ADRs than patients follow-
ing standard care. Eligible drugs for inclusion in the PREPARE study, are those for which the clinical decision 
regarding drug and dose choice can be guided according to the Dutch Pharmacogenomics Working Group 
Guidelines (DPWG). Overall, 7 antidepressants (citalopram, escitalopram, sertraline, paroxetine, venlafaxine, 
clomipramine, amitriptyline) and 3 antipsychotics (haloperidol, zuclopenthixol, aripiprazole) related to 17 
genetic variations in 2 genes (CYP2D6, CYP2C19) will be examined. Occurrence, severity and causality of ad-
verse drug events (ADEs) will be assessed during monitoring, at month 1 and 3 after starting the index-drug, 
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Introduction

“Pharmacogenomics” (PGx) is the science study-
ing the relationship between genetic polymor-
phisms and drugs; specifically, the response of 
patients to a given drug and the emergence of ad-
verse effects which may occur after the use of cer-
tain medications, depending on the genetic back-
ground of a patient. This approach, whereas the 
choice of a pharmaceutical treatment is guided by 
the patients' genome/genotype, is a form of per-
sonalized medicine.1–3

In recent years, pharmacogenomics has contrib-
uted to the personalization of treatment, increasing 
efficacy and reducing the expected rate of adverse 
drug events (ADEs). The challenging promise of im-
plementing pre-emptive PGx testing in clinical prac-
tice−before treatment− in contrast to reactive PGx 
testing−after treatment failures− is the reduction of 
disease burden, in terms of increased efficacy and 
tolerance, in a cost-effective manner.4 This would be 
particularly relevant for psychiatry, in the context of 
the rising and probably underestimated global bur-
den of mental illness.5 

Since 2011, studies of implementing pharmacoge-
nomics into clinical care are conducted in the USA. 
Studies such as the “Cleveland Clinic’s Personalized 
Medicine Program” in Ohio,6 the pharmacogenomics 
study “CLIPMERGE”,7 the “Electronic Medical Records 
and Genomics Network-Pharmacogenomics-eMERGE-
PGx),8 the “Implementing Genomics in Practice-
IGNITE”,9 the INdiana GENomics Implementation: an 
opportunity for the Under Served- INGENIOUS),10 
the “Pharmacogenomics Research Network Trans-
lational Pharmacogenetics Program” (PGRN),11 
the “Pharmacogenomics Resοurce for Enhanced 
Decisions in Care and Treatment Project-PREDICT”,12 
the “Right drug, right dose, right time- RIGHT),13 the 
“1200 Patients Project”,14 and others, aim at dem-

onstrating the usefulness and importance of imple-
mentation of PGx into clinical care, as well as over-
coming the obstacles in the way.

The U-PGx study

The first European study of PGx implementation 
into clinical care is being conducted since 2016, with 
patients’ enrollment taking place since January 2017. 
The study is funded by the Horizon 2020 programme, 
which is to last until the end of 2020, and participat-
ing countries are Holland, the UK, Austria, Italy, Spain, 
Slovenia and Greece. The program “Ubiquitous 
Pharmacogenomics” (U-PGx) is firstly designed to 
overcome the obstacles that render application of 
pharmacogenomics difficult in clinical routine. Such 
obstacles include, among others, lack of clinicians’ 
confidence and familiarity with genetics and genom-
ics, logistics and infrastructure of incorporating PGx 
testing into the clinical routine, public attitudes, cost 
and ethical issues.15 Secondly, it aims to provide evi-
dence that PGx testing can aid the choice of the right 
drug at the right dose based on the patients genetic 
background.16,17

For this reason, training of the physicians and the 
health professionals participating in the program has 
been undertaken, as well as the registering of the 
pharmacogenes and the guidelines per drug, accord-
ing to the Dutch Pharmacogenomics Working Group 
Guidelines- DPWG, www.dpwg.org, the installation 
of the equipment required for the analyses and the 
development of the appropriate bioinformatic tools 
for the translation of the genotype results into ac-
tionable and usable information for the clinician. The 
next step is the patients’ recruitment.

In a pilot study comprising 200 patients, it has 
been demonstrated that in about 30% of incident 
prescriptions there had been at least one combina-
tion of an actionable genotype, a drug and a gene 

and at the end of each arm, by using the Common Toxicity Criteria for Adverse Events Scale (CTCAE) and the 
Liverpool Causality Assessment Tool (LCAT), respectively. The results of our study are expected to significantly 
contribute to the improvement of psychiatric patients’ quality of life, by helping to provide the right drug, to 
the right dose in terms of efficacy, safety and cost-effectiveness

Key words: Pre-emptive pharmacogenomics, personalized medicine, antipsychotic drugs, antidepressant 
drugs, CYP2D6, CYP2C19.
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drug interaction.18 Therefore it is expected that the 
integration of PGx into clinical routine in the present 
study will result in a detectable, significant reduction 
of drug adverse events.

The PREPARE study

The most important part of the U-PGx project 
is the PREPARE (PREemptive Pharmacogenomics 
for Preventing Adverse Drug Reactions) study. This 
study aims at the recruitment of 8100 patients who 
will be administered antidepressant, antipsychotic, 
stimulant, antiarrhythmic, analgesic, anticancer, anti-
coagulant, antiepileptic antihypertensive, antibiotic, 
immunosuppressant or cholesterol lowering drugs, 
according to clinical recommendation, for drugs that 
there already exist DPWG guidelines.

More specifically, preemptive PGx analyses of a 
number of clinically important pharmacogenomic 
biomarkers will be applied, with the purpose of 
guiding drug and dose choice for 10 commonly pre-
scribed antidepressant and antipsychotic drugs, and 
the overall reduction of adverse events rate and se-
verity will be examined, for those which are related 
with the drug-gene interaction. We hypothesize 
that applying pharmacogenomic guided treatment, 
regarding drug and dose choice, will result in the 
reduction of emergence and/or severity of adverse 
events related to drug-gene interaction compared 
to patients who will receive treatment as usual. Also, 
we hypothesize that with this approach, there will be 
reduction to the number of dose changes, and the 
number of discontinuations for the index drug.

For the Greek patients who will be recruited, apart 
from the Pharmacogenomics and Personalized 
Treatment Laboratory of the University of Patras, 
which coordinates the study in Greece, participating 
departments are the Department of Psychiatry of the 
University Hospital of Patras, the 2nd Department 
of Psychiatry of the University Hospital “ATTIKON” 
and the Departments of Psychiatry of the Psychiatric 
Hospital of Athens “Dafni”.

Index Drugs

Our group will focus on patients with psychiatric 
disorders who are prescribed antipsychotic or an-
tidepressant treatment. The drugs that are eligible 

for recruitment, in the context of the PREPARE study, 
are those for which the clinical decision regarding 
drug and dose choice can be guided according to 
the DPWG guidelines. The genes and the genetic 
variants that have been found to be relevant to the 
above drugs have been registered (table 1).

These drugs are commonly prescribed in Greece 
for the treatment of various psychiatric disorders, 
and are also selected according to everyday clini-
cal practice in Greece. The drugs imipramine, nor-
triptyline and doxepine are not currently available 
in Greece and therefore, although included in the 
PREPARE study, are not listed in table 1. Overall, 7 an-
tidepressants and 3 antipsychotics related to 2 genes 
and 17 genetic variations will be examined.

Patients’ recruitment

Patients’ recruitment will be conducted in two 
arms, the arm with PGx intervention and the arm 
without (figure 1). For the patients recruited to the 
intervention arm, the PGx analysis will be performed 
and the result will be provided to the clinician, so 
that the treating doctor will be able to modify the 
dose or the drug choice accordingly. For the patients 
without PGx intervention, clinical routine will be fol-
lowed as usual. In the end of the study, PGx analy-
sis will be performed to the patients of the arm with 
clinical routine as usual, so as to examine whether 

Table 1. Genes and number of polymorphisms (SNPs) 
related to antidepressant and antipsychotic drugs, 
according to the CPIC guidelines.

Drug Gene
Number 
of SNPs

Citalopram CYP2C19 4

Escitalopram CYP2C19 3

Paroxetine CYP2D6 4

Sertraline CYP2D6 4

Venlafaxine CYP2D6 6

Amitryptiline CYP2D6 6

Clomipramine CYP2D6 13

Aripiprazole CYP2D6 13

Haloperidole CYP2D6 8

Zuclopenthixole CYP2D6 3
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the drug or dose modification could have reduced 
the adverse drug reactions. Each arm, extending to 
18 months, will include 750 Greek patients, consecu-
tively hospitalized or consecutively assessed at the 
outpatient clinic, suffering from any psychiatric dis-
order.

Any patient is eligible for the study, provided that 
the below selection criteria are met: (1) age ≥18, (2) 

no pregnancy, (3) the patient is willing to partici-
pate in the study and provide genetic material, (4) is 
willing and available to conduct the clinician at one 
month, three months from the beginning of treat-
ment with the index drug and at the end of the study, 
(5) the patient provides written informed consent, (6) 
the patient is started on a medication from table 1, 
which he has not received for the past 12 months.

Figure 1. Recruiting and follow up procedure of patients in the two arms of the PREPARE study
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The above information is provided during the 
interview with the treating clinician. Specifically, 
the patient is informed that it is a voluntary re-
search study, which is approved by the local ethi-
cal and deontology committee of the hospital, 
that a written informed consent is needed, that a 
blood sample of 10 mL is required, as well as fu-
ture conduct of the patient with the treating cli-
nician for the recording of adverse events, clinical 
and demographic data, health behavior and qual-
ity of life. The patient is also informed that he/she 
is eligible for the study because he/she will receive 
one of the drugs of the study, which he/she is go-
ing to receive either participating or not, and for 
which there are documented scientific data that it 
can be given in a personalized mode. Before the 
patient decides to consent to participate to the 
study, more information is provided for the aims of 
the study, either orally or by reading the informed 
consent leaflet, and is encouraged to discuss any 
issues with the treating clinician, the family and 

others. The patient can retract his consent at any 
time, without any consequence.

The “Safety Code” card

In case of participating in the study, the patient is 
informed that a card (safety code card) will be pro-
vided, which will include information for other drugs 
as well, such as antiarrythmics, analgesics, antican-
cer, anticoagulants, antiepileptics, antihypertensives, 
antibiotics, immunosuppressants, psychostimulants 
and drugs lowering cholesterol, some of which the 
patient might need to receive in the future (figure 2). 
It is therefore important to explain to the patient that 
this information remains stable throughout the lifes-
pan, and it can be used for the personalized tailoring 
of future treatments. The patient is encouraged to 
show the card to any physician that will be visited in 
the future for any disease.

After patients’ written consent, a 10 mL blood sam-
pling takes place, in 4 test tubes containing EDTA an-
ticoagulant. The samples are kept in 2–8 °C, until they 

Figure 2. The Safety Code Card.
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are sent to the Laboratory of Pharmacogenomics and 
Individualized Therapy (LaPIT) of the Department of 
Pharmacy of the University of Patras (Head: Prof G. 
Patrinos), for the genetic analysis. For the analysis the 
SNPline platform of the LGC company is going to be 
used, for the fast and simultaneous analysis of many 
genetic variations.

Patients’ Data Recording

The patient record file is compiled during the re-
cruitment, containing demographic data, health be-
haviors, index drug, quality of life measures, knowl-
edge and awareness of PGx, comorbidities and co-
administered medications. At time intervals of one 
month and three months and at the end of each arm 
the clinician or the research nurse is conducting the 
patient and data regarding emerging side effects 
and relevant information is recorded, for example 
duration of adverse events and costs, as well as the 
patients’ quality of life. All the above information is 
registered on line in the Electronic Case Report Form 
-e CRF of the study.

Results of Pharmacogenomics Testing

The patients of the arm without pharmacogenomic 
intervention, will receive the indicated drug chosen 
by the treating clinician without pharmacogenomic 
guidance of drug and dose choice. The patients in 
the arm with PGx intervention can be started on 
medication during the waiting time for the results 
of the testing. The time lag between blood sampling 
and the receipt of the PGx results has been set at a 
maximum of 7 days. In time course, the clinician can 
adapt the dose regimen or choose an alternative 
medication, based on the results of the PGx testing if 
recommended by the CPIC guidelines and if the clini-
cian agrees with this option.

The genes, drugs and rate of metabolism are pre-
sented in table 2. The pharmacogenetic testing can 
also operate preemptively, that is, can be used for 
treatment adaptations in the future, for any relevant 
drug that the patient would need.

More specifically, poor metabolizers (PM) have two 
deficient alleles resulting in absence of metabolic 
activity. This would practically mean that lower dos-
age than usually recommended is needed, because, 

as the elimination rate of the drug is slower, higher 
levels are achieved and for longer time, resulting in 
increased rate and severity of dose-related side ef-
fects. Intermediate metabolizers (IM) have one de-
ficient allele or two partially functional, resulting in 
intermediate enzymatic activity, whereas extensive 
metabolizers (EM) have two functional alleles and 
prompt enzymatic activity. Finally, ultra-rapid me-
tabolizers (UM) exhibit increased enzymatic activ-
ity and elimination rates of the drug, and therefore 
higher doses would be needed for efficacy. In any of 
cases, the aim is to achieve the best combination of 
efficacy and safety with the most appropriate adap-
tation of drug and dose choices.19

Adverse drug events

Data relevant to ADEs will be collected during 
monitoring, at month 1 and 3 after starting the in-
dex-drug, and at the end of each arm.

ADEs will be categorized according to sever-
ity, following the «Common Terminology Criteria for 
Adverse Events (CTCAE)»20 (table 3) and causality, 
by using the Liverpool Causality Assessment Tool 
(LCAT)21 algorithm (figure 3).

Statistical analysis

Following patients’ recruitment, there will be data 
analysis of those patients only who presented a clini-
cally important relationship between genotype and 

Table 2. Metabolism profiles of index drugs.

Drug Gene Metabolism

Citalopram CYP2C19 PM, IM, EM

Escitalopram CYP2C19 PM, IM,EM

Paroxetine CYP2D6 PM, IM, EM, UM

Sertraline CYP2C19 PM, IM, EM

Venlafaxine CYP2D6 PM, IM, EM, UM

Amitriptiline  CYP2D6 PM, IM, EM, UM

Clomipramine CYP2D6 PM, IM, EM, UM

Aripiprazole CYP2D6 PM, IM, EM, UM

Haloperidol CYP2D6 PM, IM, EM, UM

Zouclopenthixol CYP2D6 PM, IM, EM, UM

PM: Poor Metabolizer, IM: Intermediate Metabolizer, 
EM: Extensive Metabolizer, UM: Ultrarapid Metabolizer
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index drug. There will be two stages. At first stage, 
there will be a comparison between patients with 
and patients without pharmacogenomic interven-
tion, who underwent at least one clinically relevant 
adverse event, within 3 months from the initiation of 

the index drug, causally related to the drug. In case 
there is a statistically significant result from this anal-
ysis, a second analysis will be conducted, the same as 
the first one, including all the patients of the study. 
The aim of the first analysis is to define the effect of 

Figure 3. The Liverpool Adverse Drug Reaction Causality Assessment Tool (LCAT)21 for the determination of causal 
relationship between drug and adverse drug reaction.

Table 3. Grades of severity of ADRs according to Common Terminology Criteria for Adverse Events (CTCAE) and 
DPWG guidelines.

DPWG CTCAE CTCAE Description

A – –

B Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; 
intervention not indicated

C Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age appro-
priate instrumental ADL*

D Grade 3 Severe or medically significant but not immediately life-threatening; hospitalization 
or prolongation of hospitalization indicated; disabling; limiting self care ADL**

E Grade 4 Life-threatening consequences; urgent intervention indicated

F Grade 5 Death related to ADR

* Instrumental Activities of Daily Living: preparing meals, shopping for groceries or clothes, using the telephone, 
managing money, etc.

** Self care Activities of Daily Living: bathing, dressing and undressing, feeding self, using the toilet, taking medi-
cations, and not bedridden

Do you suspect an ADR? Unlikely

Did the event appear after the drug 
was administered or dose increased?

Were pre-existing symptoms exacerbated 
by the drug?

Did the event improve after the drug 
was stopped or dose reduced?

Was the event associated with long-lasting 
disability or impairment? Possible

PossibleDefinite

What is the probability that the event 
was due to an underlying disease?

Is there any objective evidence supportive 
of the causal ADR mechanism?

Was there a positive 
rechallenge?

Is there a past history of the same event 
with this drug in this patient?

Has the event previously been reported 
with this drug?

No

No

No

No
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes or unassessable

No No

No

No

NoHigh 
or 
unsure 

Low
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PGx guided treatment on the rate of adverse events, 
and the aim of the second is to show the positive ef-
fect of the implementation of PGx guided treatment 
on a broad population.

Importantly, it should be stressed that the PREPARE 
study focuses on the reduction of ADEs, and it is not 
anticipated that the pharmacogenomic guidance of 
the treatment is going to significantly influence effi-
cacy. However, as secondary results, certain variables 
relevant to efficacy will be collected, specifically the 
comparative rates of discontinuation of the index 
drug due to inefficacy between patients with and 
without PGx intervention. Moreover, the levels of the 
index drug in the plasma of patients where the dose 
was modified according to guidelines versus those 
who did not undergo modification will be compared. 
We suppose that the exposure of patients of both 
arms is similar, and therefore drug efficacy would be 
expected to be the same.

Furthermore, data regarding costs relating to ADEs 
will be recorded, and a cost-effectiveness analysis will 
be conducted in each one of the participating coun-
tries. The implementation of CPIC guidelines by the 
treating clinician, for the index drugs and any subse-
quent drug included in the guidelines, and the other 
clinicians involved in the PREPARE study, will also be 
evaluated. Lastly, data regarding attitudes and knowl-
edge of PGs by the patients are going to be collected, 
in the beginning and in the end of the study.

Discussion 

The global burden of mental illness is on the 
rise,22–24 and most probably underestimated.5 With 
at least 10% of the population affected by one of 
a wide range of mental disorders, the personal, so-
cietal and economic costs are enormous; cost esti-
mates amount to an extraordinary US$6.0 trillion by 
2030, representing treatment expenditures and loss 
of productivity.25 In 2015, 547 million prescriptions 
of antidepressant and antipsychotic drugs took 
place, costing 21.2 billion US dollars.26 Treatment of 
psychiatric disorders is harassed by suboptimal ef-
ficacy and adverse drug reactions, which increase 
morbidity and mortality and have detrimental ef-
fects on treatment adherence and patients’ qual-
ity of life. Recommended dosages of medications 
have been determined by the doses administered 

to samples of the general population during clini-
cal trials. However, these doses are not optimal for 
the whole population; PGx attempts to optimize 
efficacy and minimize adverse effects by utilizing 
genetic information relevant to drug pharmacoki-
netics and pharmacodynamics of the patient, in the 
sense of individualizing treatment.27 The delivering 
of more efficacious and better tolerated treatment 
is called for. For now, the implementation of PGx in 
everyday clinical routine faces various obstacles, 
such as awareness of the population and clinicians, 
bioinformatics issues, and very importantly, costs.15 
On the other hand, PGx carries the promise of ben-
efits for the patients, in terms of efficacy and safety, 
whereas cost-effectiveness remains to be demon-
strated. The present study aims to better define 
these obstacles, to find ways of remediation, and 
determine cost parameters. It is expected that the 
implementation of PGx guided treatment, by help-
ing to optimize clinical treatment decisions, will 
eventually result in reducing adverse events and 
improving patients’ adherence to treatment and 
quality of life, cost-effectively.

Turning to limitations of the study, it should be 
commented that the inclusion of only three antip-
sychotics, which represent only part of the routine 
perscribers’ practice, could interfere with the results. 
Since the study is based on existing DPWG guidelines, 
however, other frequently prescribed drugs, for ex-
ample clozapine, olanzapine, risperidone, quetiapine 
and others, cannot currently be examined. Secondly, 
the choice of LCAT as an assessment tool for causality 
could raise some arguments, since it has been shown 
in one study,28 that the researchers could not achieve 
as high an interrater agreement as that reported by 
the developers of the LCAT tool. On the other hand, 
LCAT presents important strengths, such as simplicity 
and practicability,29 and therefore was decided to be 
suitable for a multicenter study with heterogeneous 
patient sample such as the one presented here.
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Κλινική εφαρμογή της προληπτικής 
φαρμακογονιδιωματικής στην ψυχιατρική: 

Η μελέτη “PREPARE” 
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*H Ομάδα U-PGx στην Ελλάδα: Γ. Βουκελάτου,2 Χ. Γερασίμου,3 Α. Δουζένης,3 Μ. Καλογεροπούλου,1 Π. Κολιός,1 

Ζ. Κορδού,1 Ε. Κωστοπούλου,1 Κ. Μητρόπουλος,1 Ε. Μπάρμπα,1 Στ. Σιαμόγλου,1 Α. Σταθούλιας,1 Θ. Σταμοπούλου1 
*Ισότιμη συνεισφορά ως πρώτες συγγραφείς

Ψυχιατρική 2020, 31:341–351

Η μελέτη «Προληπτική φαρμακογονιδιωματική ανάλυση για την πρόληψη ανεπιθύμητων ενερ-
γειών φαρμάκων» (PREemptive Pharmacogenomic testing for Preventing Adverse drug REactions 

- PREPARE) είναι η πρώτη προoπτική μελέτη προληπτικής εφαρμογής της φαρμακογονιδιωμα-
τικής στην κλινική πράξη στην Ευρώπη και πραγματοποιείται στα πλαίσια του προγράμματος 
Horizon 2020. Σκοπός της μελέτης είναι να προσδιορισθεί το κατά πόσο η προληπτική εφαρμογή 
της φαρμακογονιδιωματικής (PGx) εξέτασης κλινικά κατάλληλων βιοδεικτών, με σκοπό την κα-
θοδήγηση της επιλογής της δόσης και του φαρμάκου, θα οδηγήσει στη μείωση της εμφάνισης 
και της σοβαρότητας ανεπιθύμητων ενεργειών φαρμάκων που σχετίζονται με τον γονότυπο. Για 
την επίτευξη του στόχου της μελέτης θα υπάρξουν δύο ομάδες ασθενών, μία ομάδα που θα λά-
βει θεραπεία κατά τη συνήθη κλινική πράξη και μία άλλη που θα ακολουθήσει φαρμακογονιδιω-
ματικά καθοδηγούμενη επιλογή φαρμάκου και δόσης. Το Εργαστήριο Φαρμακογονιδιωματικής 
και Εξατομικευμένης Θεραπείας του Τμήματος Φαρμακευτικής του Πανεπιστημίου της Πάτρας, 
που συντονίζει τη μελέτη στην Ελλάδα, σε συνεργασία με την Ψυχιατρική κλινική του Γενικού 
Πανεπιστημιακού Νοσοκομείου της Πάτρας, την Ψυχιατρική Κλινική του Νοσοκομείου «Αττικόν» 
και τις Ψυχιατρικές Κλινικές του Ψυχιατρικού Νοσοκομείου Αττικής «Δαφνί», θα επικεντρωθεί στην 
ένταξη 1500 ασθενών με ψυχικά νοσήματα οι οποίοι θα λάβουν αντικαταθλιπτική ή αντιψυχωτική 
θεραπεία. Η επιστημονική μας υπόθεση είναι ότι η εφαρμογή της PGx-καθοδηγούμενης επιλογής 
φαρμάκου και δόσης θα οδηγήσει σε 30% μείωση των κλινικά σημαντικών ADRs. Στη μελέτη θα 
συμπεριληφθούν φάρμακα για τα οποία υπάρχουν διαθέσιμες κατευθυντήριες γραμμές για την 
καθοδήγηση της κλινικής επιλογής φαρμάκου και δόσης από την Ολλανδική Ομάδα Εργασίας για 
τη Φαρμακογονιδιωματική (Dutch Pharmacogenomics Working Group Guidelines, DPWG). Θα ε-
ξετασθούν συνολικά 7 αντικαταθλιπτικά (σιταλοπράμη, εσιταλοπράμη, σερτραλίνη, παροξετίνη, 
βενλαφαξίνη, κλομιπραμίνη, αμιτριπτυλίνη) και 3 αντιψυχωτικά φάρμακα (αλοπεριδόλη, ζουκλο-
πενθιξόλη, αριπιπραζόλη), σχετιζόμενα με 17 πολυμορφισμούς 2 γονιδίων (CYP2D6, CYP2C19). Η 
εκτίμηση της εμφάνισης, της βαρύτητας των ανεπιθύμητων ενεργειών και του βαθμού αιτιότητας 
του φαρμάκου για τις ανεπιθύμητες ενέργειες (Adverse Drug Reactions, ADRs) θα γίνει κατά την 
παρακολούθηση στον 1 και στους 3 μήνες από την έναρξη του φαρμάκου, και στο τέλος του κάθε 
βραχίονα, και με τη χρήση της Κλίμακας των Κοινών Κριτηρίων Τοξικότητας για τις Ανεπιθύμητες 
Ενέργειες (Common Toxicity Criteria for Adverse Events Scale, CTCAE) και του αλγορίθμου του 
Εργαλείου Εκτίμησης Αιτιότητας του Λίβερπουλ (Liverpool Causality Assessment Tool, LCAT). Τα 
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αποτελέσματα της μελέτης μας αναμένεται να συμβάλουν σημαντικά στη βελτίωση της ποιότητας 
ζωής των ασθενών με ψυχικά νοσήματα, παρέχοντας το κατάλληλο φάρμακο, στην κατάλληλη 
δόση, με γνώμονα την αποτελεσματικότητα, την ασφάλεια και το κόστος.

Λέξεις ευρετηρίου: Προληπτική φαρμακογονιδιωματική, εξατομικευμένη ιατρική, αντιψυχωτικά 
φάρμακα, αντικαταθλιπτικά φάρμακα, CYP2D6, CYP2C19.
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Attitudes of 74 early childhood educators toward young children who stutter were explored 
using a Greek translation of Teacher Attitudes Toward Stuttering (TATS) Inventory and the 
Alabama Stuttering Knowledge Test (ASK).  Results indicated a significant positive correlation 
between educators’ attitudes towards stuttering (TATS) and knowledge of stuttering (ASK). 

Multiple regression analysis showed that age, years of experience and educational level were not signifi-
cant predictors of attitudes (TATS) toward young children who stutter. Participants’ responses appeared 
to indicate positive attitudes towards young children who stutter. This study highlighted the need for 
awareness campaigns and education opportunities to ensure fewer negative perceptions for very young 
children who stutter.

Key words: Stuttering, attitudes, awareness, young children, early childcare educators.
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Introduction 

Stuttering has been historically considered as a 
speech problem. It is classified in communication 
disorders in DSM-5 and is characterized “by distur-
bances of the normal fluency and motor production 
of speech.1 When toddlers begin producing multi-
syllabic utterances (e.g., “wanna go park,” “gimme 
cookie”), some of them might also begin to stut-
ter.2 Research data show that usually recovery oc-

curs within the first 18–24 months of stuttering on-
set, although it could happen even 4 years later.3 
Approximately 70–80% of those 3-year-olds stut-
tering will eventually disappear without formal in-
tervention.4 It has been reported that children who 
have a family history of recovery from stuttering are 
more likely to recover without any therapeutic in-
terventions than those whose family members have 
persisting difficulties with stuttering.5 For the re-
maining 20–30%, however, it might remain through-
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out school years and become a chronic problem.6 
Research data show that children who stutter might 
experience negative reactions from peers, even as 
preschoolers and efforts should be made to prevent 
this problem at child care centers, especially when 
these children spent many hours in these educa-
tional settings each day.7 Previous research findings 
showed that educators views of stuttering were  un-
favorable and that they often ascribed negative traits 
to people who stutter like anxious, shy, nervous, un-
assertive or introverted.8–10 Heite11 reported limita-
tions in educators knowledge of stuttering and that 
they usually based their judgments on cultural my-
thology and their own stress reactions. Interestingly, 
teachers’ empathy can have a crucial impact on the 
way these children are viewed and treated by their 
peers.12 Overall, research has shown that teach-
ers have little knowledge about stuttering which in 
turn causes more negative perceptions of children 
who stutter in their classrooms.13 To the researchers’ 
knowledge, research regarding early childhood edu-
cators’ knowledge and attitudes towards children 
who stutter in Greece is very limited. The purpose of 
the current study was to explore early childhood ed-
ucators’ knowledge about stuttering and attitudes 
towards young children who stutter and explore 
their relationships with teaching experience, age and 
educational level. Probing early childhood educa-
tors’ perceptions about stuttering could provide us 
with insight as regards awareness and misconcep-
tions about children who stutter. 

Method

This study explored knowledge and attitudes 
about stuttering in early childhood educators in 
Greece, using a Greek translation of the Alabama 
Stuttering Knowledge Test (ASK)14 and the Teacher 
Attitudes toward Stuttering inventory (TATS).15. The 
two scales were translated from English into Greek 
by the researchers and back-translated into English 
by two fluent bilingual translators following the pro-
cedure specified in Ozdemir, St. Louis & Topbas.9 The 
two versions of the instrument were then compared. 
Discrepancies between the original and the back-
translated versions were discussed by the research-
ers and revised to better approximate meanings 
from the original scales.

Participants

The sample consisted of 73 early childhood ed-
ucators working in central Makedonia, Greece. 
Participation in the study was completely volun-
tary. All the educators (73) who completed ques-
tionnaires were female with a mean age of 42 
years (SD=9.3) with a range of 20–61 years and all 
taught children aged between 2 and 5 years. The 
years of their experience ranged from 0 to 33 years 
(mean=14.88, SD=7.90). As far as participants’ level of 
education is concerned, 22.2% (17) of them had at-
tended post-secondary education institutions which 
train assistant childcare workers, 38.9 % (28) were 
Technological Educational Institutions graduates, 
37.5 % (27) had graduated from universities and 1,4% 
(1) held a master’s degree. Participants’ graduation 
year ranged from 1985 to 2017. 38% (27) were kinder-
garten teachers, 40.8% (29) childcare workers, 21.2% 
(17) worked as childcare assistants. It should be not-
ed here that in Greece till recently those working 
with younger children in infant/child centers were 
named early childhood educators/childcare workers 
and they graduated from Technological Educational 
Institutions, while those working with older chil-
dren aged 4–6 years in kindergarten schools are 
named teachers (kindergarten) and they are  uni-
versity graduates, for example Department of Early 
Childhood Education’ or as "Department of Nursery 
Education".16 All participants worked in child cent-
ers operated by municipalities. An information sheet 
giving details of the study was provided to each edu-
cator. All participants gave written informed consent 
to be included in the study. None of the participants 
had any formal training on stuttering. 

Measures

Three instruments were used to gather data. The 
demographic questionnaire consisted of questions 
to indicate highest degree obtained, age, number 
of years of teaching experience and gender. The 
Alabama Stuttering Knowledge Test (ASK)14 was 
used to assess early childhood educator’s knowledge 
about stuttering. The ASK consists of 26 true/false 
questions that measure an individual’s knowledge of 
stuttering. The ASK assesses knowledge of stuttering 
in the areas of etiologies, statistics, characteristics, 
and interventions. For example, question 1 asked – 
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dicating more desirable attitudes toward stuttering. 
The mean score was 102.11 (SD=12.88), indicating 
that participants hold positive attitudes as the mean 
score was above the average (compared to the origi-
nal scale’s scores).

Correlation analysis

Table 1 provides the intercorrelation matrix be-
tween the measures of the study. As shown in the 
table, Alabama Stuttering Knowledge Test (ASK) was 
associated positively with Teacher Attitudes toward 
Stuttering (TATS) scale indicating that early child-
hood educators who have more tolerant attitudes 
toward stuttering tend to have at least a basic knowl-
edge in the areas of its etiologies, statistics, charac-
teristics, and interventions. 

Multiple regression analysis

Multiple linear regression analysis was used to ex-
amine the association between predictor variables 
and the TATS scale. The assumptions of regression 
analysis were tested and were not violated.17 TATS 
scale served as the criterion variable and level of ed-
ucation, age and years of experience as simultaneous 
predictors. Visual inspection of data plots showed 
that variables had normal distributions. The assump-
tions of no multicollinearity and independence of 
errors were checked using the SPSS available proce-
dures (Collinearity diagnostics and Durbin–Watson 
test). Each of the VIFs was near one, suggesting a lack 
of multicollinearity. The value for the Durbin-Watson 
test was 1.873 suggesting that the assumption of in-
dependence has been met.17 The analysis showed 
that age (b=−0.006, t=−0.027, p>0.05), years of expe-
rience (b–0.173, t=−1.77, p>0.05) and level of educa-
tion (b=00.794, t=−0.531, p>0.05) were not signifi-
cant predictors of attitudes toward young children 
who stutter.

More girls than boys stutter: true or false? Correct 
responses received 1 point and incorrect responses 
received 0 points. The total score was obtained from 
the sum of all correct responses with a possible max-
imum score of 26 or a minimum score of 0, with the 
higher score indicative of a more complete knowl-
edge of stuttering. The Teacher Attitudes Toward 
Stuttering scale (TATS) was adapted from the origi-
nal survey used by Crowe and Walton.15 The TATS 
Inventory was composed of 36 attitude statements 
that were originally structured to assess teacher at-
titudes towards stuttering and their behaviors for 
handling situations in the classroom when students 
stutter. The survey used a 5-point Likert scale where 
5 indicated strongly agree, 4 somewhat agree, 3 
undecided, 2 somewhat disagree and 1 strongly 
disagree. The maximum score possible on the TATS 
Inventory was 144 with a minimum possible score 
of zero, the higher scores indicating more desirable 
teacher attitudes toward stuttering. In this study the 
internal consistency of the total Alabama Stuttering 
Knowledge Test (ASK) scale measured by Cronbach's 
alpha coefficient was 0.76 and Teacher Attitudes 
Toward Stuttering scale (TATS) was 0.79.

Results

Descriptive statistics

Scores on the total 26-item ASK scale ranged from 
7 to 21 points, with higher scores reflecting a more 
complete knowledge of stuttering. The mean score 
was 15.13 (SD=2.4), indicating that participants had 
a good knowledge of stuttering as measured by 
this scale, as the mean score was above the average 
(compared to the original scale’s scores mean=16; 
SD=2.6). Scores on the total 36-item TATS scale 
ranged from 78 to 162 points, with higher scores in-

Table 1. Correlations between study variables.

1 2 3 4 5

1. ASK 0.213* 0.050 0.055 0.016

2. TATS 0.080 –0.030 0.050

3. Level of education 0.030 0.420**

4. Years of experience 0.711**

5. Age
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Discussion

This study investigated early childhood educator’s 
knowledge and perceptions of stuttering. The ASK 
test and TATS inventory were used to assess educa-
tor’s knowledge and measure their perceptions and 
knowledge regarding children who stutter. Results 
indicate that a significant positive correlation ex-
isted between the TATS Inventory and the ASK Test 
scores of the early childhood educators, meaning 
that educators with a greater knowledge of stutter-
ing demonstrated more desirable attitudes toward 
stuttering. These results are consistent with research 
data showing a significant relationship between 
knowledge of and attitudes toward stuttering.18 This 
study found that participants demonstrated at least 
a basic knowledge in the area of stuttering impact-
ing their perceptions of children who stutter in their 
classrooms. 

These positive attitudes toward pre-school chil-
dren are particularly important in view of the fact 

that the majority of cases of stuttering begin during 
the preschool years, usually with an onset before 4 
years of age.19  Due to the study being conducted 
with a limited number of participants, the abil-
ity to generalize the results among a larger popula-
tion is limited. Further, participants who respond to 
questionnaires are sometimes more positively in-
clined.20,21 Hence, educators who were more positive 
towards stuttering were more likely to participate in 
the study than educators who were not. Educators 
may have thought also that negative attitudes to-
wards children who stutter may be viewed as unac-
ceptable for their profession.14

Overall, participants’ responses appeared to in-
dicate positive attitudes towards young children 
who stutter in antithesis with other research data.22 
Despite its limitations, the current study provides ba-
sic data regarding early childhood educators’ knowl-
edge and attitudes towards young children who 
stutter in Greece. 

Γνώσεις και στάσεις παιδαγωγών 
πρώιμης παιδικής ηλικίας 

σχετικά με παιδιά με τραυλισμό

Η. Γρηγορόπουλος 

Τμήμα Αγωγής και Φροντίδας στην Πρώιμη Παιδική Ηλικία 
Διεθνές Πανεπιστήμιο της Ελλάδας, Θεσσαλονίκη

Ψυχιατρική 2020, 31:352–356

Η παρούσα μελέτη διερεύνησε τις γνώσεις και τις στάσεις 74 παιδαγωγών πρώιμης παιδικής η-
λικίας σχετικά με τον τραυλισμό χρησιμοποιώντας την ελληνική εκδοχή της κλίμακας Teacher 
Attitudes toward Stuttering (TATS) όπως και της κλίμακας Alabama Stuttering Knowledge Test 
(ASK). Οι συμμετέχοντες εργάζονταν σε παιδικούς σταθμούς στην κεντρική Μακεδονία. Τα απο-
τελέσματα έδειξαν τη σημαντική θετική συσχέτιση μεταξύ της στάσης των συμμετεχόντων απέ-
ναντι στον τραυλισμό (TATS) και των γνώσεων για τον τραυλισμό (ASK). Τονίζεται η ανάγκη της 
ενημέρωσης των παιδαγωγών καθώς φαίνεται να επηρεάζεται θετικά  από αυτές τις γνώσεις η 
στάση τους απέναντι στον τραυλισμό.

Λέξεις ευρετηρίου: Τραυλισμός, παιδαγωγοί πρώιμης παιδικής ηλικίας, στάσεις, ευαισθητοποίηση 
παιδαγωγών.
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