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Editorial

Gut microbiome and adaptive immunity
in schizophrenia

Psychiatriki 2019, 30:189-190

Over the past few years, immunopathogenesis has emerged as one of the most compelling aetiopathological models
of schizophrenia (SCZ), suggesting a chronic, immune-based, low-grade inflammatory background of this devastating
disorder."> Mounting evidence points towards a prominent role of the adaptive immune system in SCZ, suggesting altera-
tions in defense mechanisms, such as altered T-cell function and a shift towards B-cell immunity.® Immune cells have the
ability to infiltrate the brain and mediate a neuroimmune cross-talk through activation of microglia, production of pro-
inflammatory cytokines and reactive oxygen species, leading to neuroinflammation, as mediator of neuroprogressive
and neurodegenerative changes in SCZ.* Antipsychotic drugs, commonly used to treat SCZ, are also known to affect the
adaptive immune system, interfering with the differentiation and function of immune cells, towards their normalization
in response to treatment.

Adaptive immunity is principally founded on T-cell and B-cell populations, but also includes the host microbiome. The
gastrointestinal microbiota is a complex ecosystem with a great organism diversity and refined genomic structure that
resides in the intestinal tract and has a central position in human health and disease.” Neuroimmune dysregulation, rely-
ing of the highly sensitive and fine-tuned equilibrium between microbiome and adaptive immunity, can tip the scales
towards neuroinflammation and disruption of higher-order brain networks.*%’

During the last decade, the human microbiome and the microbiota-gut-brain (MGB)-axis have become a novel epi-
centre in mental health research as a potentially vital new determinant in the field of neuroimmunoregulation, brain
development, emotions, cognition and behaviour.” The MGB-axis represents a bidirectional, key communication pathway
between the immune system and the brain, thus partly also mediating the regulation of cognitive and emotional process-
ing. An imbalanced human microbiome might greatly influence proper neuroimmune reactions and neurodevelopment
with long-lasting effects and could thus play a pivotal role in the susceptibility and aetiology of psychiatric iliness.

Recent research offers first evidence that patients with SCZ show marked disturbances of gut bacterial taxa composi-
tion with a decreased microbiome diversity index, party associated with specific SCZ phenotype, symptom severity and
treatment response.®? As the elegant education of the adaptive immune compartment depends on the colonization
niche, antigen type and metabolic property of different gut microbes, T-cell differentiation as well as a continuous diver-
sification of B-cell repertoire is expressed through microbiome-related, antigen-specific receptors that define a unique
clonotype.”® However, there is only sparse evidence on the precise role of the microbiome on the programming of T- and
B-cells in the underlying neurobiological pathways of SCZ and even less findings on the association of molecular T- and
B-cell receptor repertoire signature and microbiome clonal landscape with specific phenotypical features of the disease."

The latest conceptual advances in immunology urge an integrative re-evaluation of previous immunological findings
in SCZ through modern approaches. High-throughput, next-generation sequencing (NGS) represents a powerful single-
cell transcriptomic tool to profile the whole clonal landscape of T and B cells and human microbiome. NGS thus offers
a unique opportunity for in-depth characterization of cellular and molecular signatures of adaptive immune receptor
repertoires and microbiome taxonomy in SCZ and investigation of their intersection as a relevant pathway of disease
progression and phenotype differentiation. SCZ patients are likely to show a diverging host-microbiome immune ho-
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meostasis with disease-specific clonotypes of adaptive immune receptor repertoires associated with altered microbiome
taxonomy and molecular signature differences, which, in turn, may be related to distinct symptomatic phenotypes and
neurocognitive patterns.

Such sophisticated immuno-bioinformatic analyses may transform our understanding of SCZ by identification of novel

neuroimmune pathways, offering us clinically accessible symptomatic and diagnostic biomarkers important for personal-
ized medicine implications." An increased understanding and better characterization of immuno-phenotypes in SCZ will
better guide the development of novel immune-based treatments in this severe disease and pave the way for possible
prevention options through implementation of antibody engineering, vaccine design, and cellularimmunotherapy.

A. Agorastos
Assistant Professor of Psychiatry,
2nd Department of Psychiatry, School of Medicine, Aristotle University of Thessaloniki, Greece

V.P. Bozikas
Professor of Psychiatry,
2nd Department of Psychiatry, School of Medicine, Aristotle University of Thessaloniki, Greece
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ApOBpo cuvtaéng

EviEpIKO pkpoBiwpa Kat TPOGAPHOGTIKI] avoesia
6tn oxwo@pévala

Yuxlatpikr} 2019, 30:191-192

H avoooloyikn Bewpia Tng oxiloppévelag (XXZ) anmotelei éva eviagépov BIONOYIKO HOVTENO, TO OTIOI0 EUTTAEKEL éval
Xpovio avoooloyikd urmdabpo pe xapunAol Babuou gAeyuovr) otnv mabo@uaotoloyia auThg TN Tooo cofapng dtata-
paxnc."? Evag av€avéuevog aplBudc SeSouévwy UToSEIKVUEL évav TTPoeEépxovTa pOAO TNG TPOCAPUOCTIKAG EMKTNTNG
AVOOOAOYIKAG ATTAVTNONG TOU OPYAVIOUOU 0TNn XXZ, he HETARBOAEC O0TN AEITOUPYIA TWV AUUVTIKWVY UNXAVIOUWY Twv T Kat
B Aepgpokuttdpwy.® Ta avoookuTTapa éxouv T Suvatdtnta va SI1Elo800uvV GTO KEVTPIKO VeupIkd cuoTnua (KNX) kat va
TPoKaAoLV SlapopoToincn TNG VEUPOAVOCOAOYIKNG IOCOPPOTTIAC HECW EVEPYOTTOINONG TNG MIKpOoyAoiag KaBw¢ Kal Tng ma-
PAYWYNAC TTPO-PAEYHOVWOWV KUTOKIVWY Kal SpacTIKWV 18wV 0fuyodvou, odnywvtag €101 0 GAEYUOVI, TTOU UE TN OEIpd
TNG MPOKAAEL TPOOSEVTIKEC Kal EKPUNIOTIKEG AANaYEC GTOV eyKéPaNo Tou oxeTiCovtal pe tn IXZ.* Eivay, emiong, yvwoTto
TIWG TA AVTIPUXWTIKA @APHAKA EMTNPEACOUV Kal TO TIPOCAPHOCTIKO AVOOOTIOINTIKO cVoTNUA emepPaivovTag otn Slagpopo-
moinon Kat 0T AEITOUPYIa TWV AVOCOKUTTAPWY, HE AMOTEANECHA TNV OUANOTIOINON TNG AVOCOATIAVTNONG TOU OPYAVICHOU
Katd tn Sidpkela Tng Bepaneiac.

H mpooapuooTtikn avooia BacifeTal Kupiwg oToug MANBUoHoUE Twv T Kal B Aep@okuTTdpwy, aANd mepAapavel emiong
KOl TO eVTEPIKO UIKpoPiwpa. H pikpoxAdwpida autn gival éva cUVOETO olkooUoTNA Ue PEYAAN BlomolkiNoTnTa Kal ISaite-
pn doun yoviSiwpaTog, BpioKeTal 0TnV eVTEPIKN 000 Kal €XEL KEVTPIKN B€on oTn dlatrpnon Tng avBpwmivng uyeiag aA\d
Kal 6Tnv artionadoyévela oMWY acBevelv.’ Mia avatporf TNG owoTHE VEUPOAVOGONOYIKAC AslToupyiag, ou BacileTat
otnv 18laitepa guaiocdNTN KAt KAAG CUVTOVIOUEVN LICOPPOTIIA LETAEY AUTOU TOU EVTEPIKOU UIKPOPBIWHATOG KAl TOU TTPo-
OQPHUOCTIKOU AVOOOAOYIKOU GUGTAUATOC, UTTOPEl va 08Ny Ol € PAEYHUOVH TOU EYKEPANOU Kal Slatapaxr TWV avWTEPWV
EYKEPANKWV VELPIKWDV SIKTOWV. 467

Katd tn didpkela tng tedevtaiag Sekagtiag, To avBpwmivo pikpofiwua Kat o A§ovag PIKPORIWUATOG-EVTEPOU-EYKEPA-
Aou €xel amoTeAEDEL EMTIKEVTPO OTNV YUXIATPLKH €PELVA, WG Evag MBavOG VEOG Kal KaBOoPLoTIKOG TAPAYovVTaG 0T VEUPO-
AvOOOAOYIKH pUBUION, TNV avanTtuén Tou EYKEQPANOU, 0TA CUVAICOAUATA, OTN YVWOTIKA A&EITOUpYia Kal 0Tn CUUTTEPLPO-
pd.” O d€ovag HIKPOPIWHATOG-EVTEPOU-EYKEPANOU OTTOTENE! pia ap@iSpoun kat Bacikr 086 emkowwviag ueTaéd Tou avo-
OOTTIOINTIKOU CUOTAMATOC KAl TOU EYKEPANOU, €V pépel SlapecolafwvTag Tn pUOBUION TNE YVWOTIKNAE KAl CUVAICONUATIKAG
ene€epyaoiag. Eva pn 1ooppormnuévo avlpwrivo Hkpofiwpa pmopei va emnpedoel o€ peyaio Babuo tnv kKataAAnAdAnTa
TNG VEUPOAVOOOAOYIKNG amdvTnong Kal TNG VEUPOAVATITUENG E LOKPOXPOVIEG CUVETTELEG, TTai(ovTag, UE aUTOV TOV TPOTTO,
€vav KaBopIoTIKO PONO GTNV EVOAWTOTNTA KAl AITIOAOYIA TWV PUXLIATPLIKWY VOO UATWV.

Mpdopateg €peuveg UTTOSEIKVUOULV TA TIPWTA OTOLXEID AVAPOPIKA PE ONUAVTIKES TAEIVOUIKES SlaTapaxEG TOU HIKPORIW-
HaToC Kal PEIWMUEVO SEIKTN UIKPOPBIOKAE TTOIKINOUOP®Iag 0 aoBeveic pue XXZ, EuprilaTa Ta Omoia OXeTI(OVTal KAl PEPIKWE
ME CUYKEKPIUEVOUC PAIVOTUTIOUC TNG aoB€velag, TN coBapdTnTa TWV CUUMTWHUATWY AAAA Kal TNV avtandkplon otn Bepa-
neia.®? AeSopévou OTI N «eKTaideuon» TOU MPOOAPUOCTIKOU AVOCONOYIKOU Siauepiopatoc e€aptatal améd Tov I81aitepo
QATTOIKIOUO KAL TO AVTIYOVIKO PETTEPTOPLO TWV SLAPOPWV EVTEPIKWV HIKpofiwy, n Stapopomoinon Twv T kat B Aepgokuttd-
pwv ekPpaleTal pEow oXeTIOUEVWV HE TO UIKPORiwpa uoSoxéwv avTiydvwy mou opifouv évav povadikd khwvoTtumo.'
Q01600, UTIAPXOUV EAAXIOTA HOVO OTOLXEID OXETIKA UE TOV AKPLP POAO TOU HIKPOBLWHUATOG OTOV TIPOYPAUMATIOUO TWV
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T Kat B AEu@oKUTTApWY 0TN ZXZ KAl aKOUN AlyOTEPA EVPHUATA OXETIKA UE TN CUOXETION TNG MOPLAKNG UTTOYPAPAE TWV U-
noSoxéwv Twv T Kat B AEU@OKUTTAPWY KAl TOU HIKPORBIDHATOC UE GUYKEKPIHEVA PAIVOTUTTIKA XAPAKTNPIOTIKA TNG vooou."

Ot tehevTaieg epeuvnTIkEG e€NiEIC 0TNV AvoooAoyia amaITouV pid OANOKANPWHEVN EMAVEKTIUNGN TWV PEXPL TWPA AVOCO-
AOYIKWV EVPNUATWY 0TN ZXZ Péow GUYXPOVWY TEXVOAOYIKWV TTPOCeYYIioewV. H upnAng amddoong aAAnAolxnon VEAG YEVEAC
(next-generation sequencing, NGS) avtimpoowreVel £va 1oXupd BIOTTANPOPOPIKS EPYAAEID KUTTAPIKAG METAYPAPWHUATIKAG
avAAUOoNG TOU CUVOAOU TOU KAWVIKOU pemepTopiou Twv T Kat B AgpgpokuTttdpwy Kal Tou evtepIkoU pikpofiwpatod. H NGS
TIPOOPEPEL £TOL A Hovadikn gukalpia yla tov €1 BAB0G LOPLOKO OVOOOYEVETIKO XAPOAKTNPIOUO KUTTAPIKWY UTTOSOXEWV
TIPOCAPUOOTIKAG AvVOoiag Kal TAEOVOUIKNG TTOIKINOOP@IAC TOU MIKPOBIWUATOC 0TN ZXZ KAl TNV TIEPAITEPW SlEPELVN O TOUG
TNC AVTIYOVIKAC EUTTAOKNAC 0TV maboyéveon, otnv e€€NEN Kat ot avotumikn Stagopomnoinon tng vooou. Ot acBeveic pe
Y XZ givat mBavo va epgavifouv Slatapaypévn avoooloyYIKT I0oppoTTia ETAEY TTPOCAPPOCTIKOU AVOCOTIOINTIKOU CUCTHO-
TOG KAl MIKPOPBIWUATOG UE CUYKEKPIUEVA VIO TN VOGO KAWVIKA AVOCOYEVETIKA XOPAKTNPIOTIKE, TTOU HE TN OELPA TOUG MOAVWG
va oxetiCovtal PE SIaPOPETIKA TTPOPIA CUUMTTWHATIKWY EKONAWOEWVY KAl VEUPOYVWOTIKWY EANEIUUATWV.

TéTtolou €idoug EKAEMTUOPEVEG AVOTO-PBIOTTANPOPOPIKESG AVAANUTELG UTTOPOUV VA 08NYNOOUV TNV aVAYVWPELoN VEWV VEU-
POAVOCOAOYIKWY 08WV 0TN ZXZ Kal va aAAGEoLV TNV Katavonot Jag yla tTnv mabo@uactoloyia TG vooou, TTPooPEPOVTAG
pag KAWVIKA TPpooBACIUOUG, CUMMTWHATIKOUG Kal S1ayvwoTIKoUG BIoSEIKTEC ONUAVTIKOUE Yia EEATOUIKEUUEVES IATPIKEC
napeppaoeic.? H av€avopevn katavonon Kai o KAAUTEPOC BIOHOPIAKAE XAPAKTNPIOHOC SIAPOPETIKWV AVOCOQPAIVOTUTIWY
01N ZXZ Ba ntav emiong og 6éon va kabodnynoel TNV avantuén vEwv avoooloyikwV Bepameliv Kal va avoiel Tov §popo
yta mOaveég HEANOVTIKEG TTPOANTITIKEG OEPATTEVTIKEG EMAOYEG, YIA TTAPASEIYHA PECW PNXAVIKAG TPOTIOTIOINONG AVTICWHA-
Twv, oxedlaopoL gufoliov kal KUTTAPIKAG avoocoBepareiag.

A. AyopaoTtog
Emikoupog KaBnyntric Yuxiatpikric,
B’ Mavemotnuiakn Yuxiatpikr KAvikn, AptototéAeio Mavemotruio Osooalovikng

B.MN. Mmo{ikag
Kabnyntri¢ Yuxiatpikig,
B’ Mavemotnuiakn Yuxiatpikry KAvikn, ApiototéAeio Mavemotruio Osooalovikng
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Research article

Differential effects of earthquakes
on patients with bipolar disorder
versus schizophrenia:

Findings from Crete, Greece, 2008-2010
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Psychiatriki 2019, 30:193-203

lectromagnetic radiation influences in many ways humans and animals, while earthquakes

are known to be related with electromagnetic phenomena. We recently showed that large

earthquakes reduced admissions of psychiatric patients, whereas small earthquakes were

associated with increased number of admissions. Our aim was to examine the effect of
seismic-related electromagnetic activity on two chronic and severe psychiatric disorders varying
in terms of etiology and treatment, i.e. bipolar disorder and schizophrenia. Retrospective data con-
cerning monthly admission rates of patients diagnosed with schizophrenia or bipolar disorder in
the Psychiatric Unit of the University Hospital of Heraklion, Crete, Greece between 2008 and 2010
were analyzed in relation to the number of earthquakes with small (=2) or larger magnitude in the
Crete region in Greece. Results showed a marked reduction of acute admissions during a storm of
large earthquakes, which was greater in patients with bipolar disorder (91.2%) than schizophrenia
patients (52.4%). In addition there was a significant increase of admissions during a period of fre-
quent small earthquakes, primarily among patients with bipolar disorder. The results suggest that
electrostatic fields that accompany large earthquakes may have a protective effect on psychiatric
disorders, particularly on bipolar disorder. These findings are consistent with the ameliorating ef-
fect of electromagnetic fields used in Electroconvulsive therapy (ECT) and Transcranial Magnetic
Stimulation (TMS) in patients with bipolar disorder. Future studies focusing on the underlying
mechanisms may lead to more specific treatments of psychiatric disorders.

Key words: Psychosis, mood disorders, relapses, electromagnetic fields, earthquakes, hospital admis-
sions.
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Introduction

The pathophysiology of severe mental disorders
such as schizophrenia and bipolar disorder is largely
unknown despite extensive research and is consid-
ered to be multifactorial. Among the factors believed
to relate with adverse effects of mental disorders, ex-
cessive occupational or environmental exposure to
electromagnetic radiation' and geomagnetic dis-
turbances and storms*™ have been examined with
promising results. A variety of naturally occurring en-
vironmental electromagnetic phenomena (Ultra Low
Frequency radiation, electron precipitation, geo-
electric and geomagnetic field anomalous variations,
etc.) have been attributed to seismic activity.””®

We have recently reported that transient seismic
activity may significantly impact psychotic mani-
festations leading to increased admissions to a
Psychiatry Unit.'° Specifically, we found that admis-
sions were significantly increased during periods
with higher number of very small (magnitude <~3)
earthquakes as compared to the period between
February and July 2008, characterized by high seis-
micity in Southern Greece. Moreover, a daily resolu-
tion analysis revealed that an abrupt increase in the
number of small earthquakes was followed by an in-
crease in the number of admissions over the follow-
ing 2 days. However, these analyses did not examine
potential differences in the impact of seismic activity
on schizophrenia and bipolar disorder. Despite some
similarities in their clinical presentation, the mental
disorders can be distinguished on several genetic
and pathophysiological characteristics."" Of particu-
lar interest is that treatments involving electromag-
netic fields, such as Electroconvulsive Therapy (ECT)
and repetitive Transcranial Magnetic Stimulation
(rTMS), are effective in patients with bipolar disorder,
but they have only very limited utility in schizophre-
nia.'"3 Based on the above, the goal of the present
study was to assess whether there was a differen-
tial effect of seismic activity on hospital admissions
of patients suffering from bipolar disorder versus
schizophrenia in the sample of patients originally re-
ported by Anagnostopoulos et al.'® The geographi-
cal region surveyed in the present report (Crete,
Greece) is characterized by high seismicity, given
that it includes a major part of the Hellenic Arc and
Trench system at the boundary, which marks the ac-
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tive subduction of the African lithospheric plate be-
neath the southern margin of the Eurasian plate. We
hypothesized that large seismic activity would have
a greater impact on bipolar disorder than schizo-
phrenia patients.

Material and method

Study sample

The sample of this retrospective observational
study included patients admitted to the Psychiatric
Inpatient Unit of the University of Crete, between
2008-2010, based on the electronic database of the
hospital with a primary diagnosis of bipolar Disorder
or schizophrenia. The Psychiatric Unit consists of
two separate wards: (1) the “acutely ill ward” (acute
admissions), where agitated/aggressive patients are
admitted, usually involuntarily, and (2) the “short-
stay ward”(short-term admissions), where patients
with less serious psychopathology are admitted. The
Psychiatric Unit is the only public inpatient unit for
adult patients in Eastern Crete, serving a population
of 400,000 inhabitants. Diagnosis of bipolar disorder
and schizophrenia was based on clinical evaluation
by the attending psychiatrists of the Unit according
to the DSM-IV TR criteria.'

The time period examined, i.e. 2008-2010, was se-
lected because of the well-known storm of great
earthquakes in Greece in 2008."° Earthquakes of mag-
nitude >2.0 obtained by the European Mediterranean
Seismological Centre (www.emsc-csem.org) were
included in the analysis. Earthquakes were charac-
terized based on their magnitude, as large (magni-
tude=4.5), small (2.0<magnitude<4.5), and very small
(2.0<magnitude<3.0). The time period examined was
divided into two windows, based on the seismic activ-
ity: Period | (January-October 2008), characterized by
an unusual storm of large earthquakes (i.e. 4.5<mag-
nitude<6.9), and Period Il (November 2008-December
2010), characterized by rarity of large earthquakes and
a higher relative number of small earthquakes (mag-
nitude<~3).

Statistical analysis

In the current analysis we included (1) monthly
acute admissions associated with more severe psy-
chopathology and loss for daily function, and (2)
monthly total admissions, i.e. admissions in both
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acute and short stay wards. The acute admissions
were analysed during the two distinct time-pe-
riods with different seismological characteristics,
i.e. Period | (large earthquakes) and Period Il (small
earthquakes). Associations between earthquakes
and patient admissions data were analysed using lin-
ear regression.

In order to further investigate the effect of small
earthquakes on schizophrenia versus bipolar disor-
der a correlation “peak to peak” analysis was con-
ducted between the number of small earthquakes
and the number of admissions. Furthermore, we
explored the associations between the number of
earthquakes with magnitude 2-4.5 for Periods | and
Il and admissions of patients with schizophrenia and
bipolar disorder using Ordinary Least Square (OLS)
regression. Finally, the time association between the
number of earthquakes with magnitude 2-4.5 and
admissions of patients with schizophrenia and bipo-
lar disorder in Period Il was assessed using lagged
cross-correlation analyses, with time unit=1 month
and lags ranging from k=0 tok=%8. Statistical levels
of significance was set at p<0.05.

Results

During Period | (large earthquakes) the average
number of acute admissions, were significantly re-
duced compared to the corresponding number in
Period Il, for both bipolar disorder and schizophre-
nia patients (figure 1). The reduction rate was signifi-
cantly higher in bipolar disorder (91.2%) compared
to schizophrenia patients (52.4%; p<0.05).

During Period Il, when an increasing presence of
small Earthquakes were recorded we found a strong
and significant association between acute admission
rates of schizophrenia (r=0.659; p<0.001) and bipolar
disorder patients (r= 0.661; p<0.001) and the total
number of earthquakes (figure 1). In the same period
there was a positive trend of association between
monthly acute admissions and total number of earth-
quakes in both schizophrenia (3=0.170, p=0.138) and
bipolar disorder patients (trend =5.848, p<0.001)
(figure 1, grey lines).

To verify that the marked difference in admissions
between Period | and Period Il was not mainly due
to the overall increase of admissions during Period
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I, but reflected a veritable reduction during Period
I, we further compared Period | admissions to the
admissions’ during 2011 (01-01-2011 to 31-12-2011),
which was a time-period without extreme seismic
activity (large or small earthquakes). This comparison
revealed similar results (data not shown).

We further investigated the effect of small earth-
quakes on admissions during Period Il, using “peak
to peak” correlation analysis (figure 2) and found
that the rising trend of small earthquakes over time
(3=5.848, p<0.001) was paralleled by a similar, ris-
ing trend of admissions of bipolar disorder patient
(3=0.298, p<0.001). No such trend was noted for hos-
pital admissions of schizophrenia patients.

Focussing on small earthquakes (magnitude 2-4.5)
using OLS regression we found a positive association
between the number of earthquakes and the num-
ber of admissions of both schizophrenia (figure 3c;
r=0.484, p=0.039) and bipolar disorder patients (fig-
ure 3d; r=0.703, p<0.001). However, the effect on the
bipolar disorder patients was much stronger com-
pared to the effect on the schizophrenia patients
(p<0.001 vs p=0.039). In contrast, during Period |
characterized by large earthquakes this association
did not approach significance neither for schizo-
phrenia (figure 3a; r=-0.214, p=0.498) nor for bipolar
disorder patients (figure 3b; r=0.214, p=0.498). The
lack of association could be explained by the super-
seding effect of the large earthquakes (i.e. magni-
tude >4.5) over the effect of the small ones during
this period.

Lagged cross-correlation analyses examining the
temporal association between earthquakes of mag-
nitude =2, and hospital admissions revealed that
the highest correlation occurred at zero time lag in
both patient groups (figure 4a,b). The zero-lag cor-
relation coefficient was especially pronounced in
patients with bipolar disorder (r=0.703, p=0.001;
figure 4b). To further explore associations between
admission rates and the type of earthquakes over
time, we computed time-lagged cross-correlations
between admission numbers and monthly ratio
between “very small” (2<magnitude <3) and larger
earthquakes (magnitude >3). It should be noted that
during this period, the ratio very small over magni-
tude=>3 earthquakes was significantly reduced due
to the increased number of “very small” Earthquakes
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Figure 1. Monthly acute admissions to the Acute Psychiatric Unit of patients with Schizophrenia (Nscz, panel a)
and the Bipolar Disorder (NBIP, panel b). The vertical line in each panel separate the period characterized by fre-
quent, large-magnitude earthquakes (Period I) from the period of increased frequency of small earthquakes (Period
Il). Panel c displays the monthly variation in the number of M>2 earthquakes (right-hand axis) M>4.5 earthquakes
(left-hand axis) in the region surrounding Crete during the years 2008-2010.
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Figure 2. Peak to peak analysis of the monthly course of (a) Total admissions (acute and short-term units) of
Schizophrenia patients [Nscz], (b) Bipolar Disorder patients [Ngjp], (c) the total numbers of admissions [Na] in the
acute psychiatric unit and, (d) number of earthquakes of magnitude >2 in the region surrounding Crete [Ng]. Solid
circles indicate times of positive correlations between the four curves.
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Figure 3. Ordinary Least Square (OLS) regression of the total number of admissions of Schizophrenia (Nscz) and
Bipolar Disorder patients (Ngjp) against the total number of earthquakes (Ng) of magnitude >2 during Period | (fea-
turing increased number of large earthquakes; panels a-b, respectively) and Period |l featuring increased number
of small earthquakes; panels c-d, respectively).

compared with the number of magnitude >3 earth-  atric diagnoses (Schizophrenia and, primarily, bipolar
quakes. Again, strong significant, negative corre-  disorder) and, (b) a positive association between low
lations were found at lags around t=0 (-1 to 1) in magnitude seismic activity and hospital admissions,
bipolar disorder patients (figure 4d), whereas no which was, again, greater among patients with bipo-
significant correlation was found in schizophrenia lar disorder and followed a clear temporal pattern.

patients at any time lag (figure 4c). This result sug- ~ These results extend our earlier report'® by docu-
gests that the number of admissions in the former menting that although seismic activity is a major fac-

patient group is more closely associated with small tor influencing the stability of patients with bipolar
than with magnitude >3 earthquakes. disorders and schizophrenia, patients in the former
group may be more sensitive to seismicity than pa-

Discussion tients in the latter group. These results may have a
significant impact in developing new methods to

In summary, the present results revealed (a) anega-  prevent and treat major psychiatric disorders, such

tive association between high magnitude seismic ac-  as bipolar disorder, and enhance our understanding
tivity and hospital admissions with two major psychi-  of the underlying mechanisms.
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Figure 4. Cross-correlation coefficients and associated 95% confidence intervals for lags k=0, =1, *2,..., *8
between monthly admission rates and the number earthquakes of magnitude M>2 for schizophrenia (a) and bipolar
disorder patients (b). Corresponding cross-correlations between monthly admission rates and the monthly ratios
of the number of M>3 earthquakes to the number of 2<M <3 earthquakes (panels c, d) are displayed in panel (c)
for patients with Schizophrenia and panel (d) for Bipolar Disorder patients during Period Il (increased number of

small earthquakes).

Protective effect

This is the first large study demonstrating the po-
tential protective effect of a natural phenomenon,
i.e. large-magnitude earthquakes, on both major
types of severe mental disorders. Specifically, we
showed that during the historic storm of large earth-
quakes in the area of Crete'® with one earthquake
with magnitude 6.9, three earthquakes with magni-
tude =6.4 and about 60 earthquakes with magnitude
>4.5 during the 6-month period between January
and October (2008), there was a marked reduction in
the mean monthly acute admission rates of patients
with bipolar disorder and schizophrenia in the order
of 91.2% and 52.4% respectively, compared to the
mean values of the admissions during the remaining
portion of the 3-year period examined (2008-2010).

Electromagnetic treatments, such as ECT and rTMS,
are well established methods for severe depressive
illness, a prolonged or severe episode of mania, or
catatonia.''® It is also known that before large earth-
quakes the near-ground atmospheric electric field
is increased from ~0.1 kV/m to values as high as 1-2
kV/m.>"¢ The present results raise the possibility that
the low admission rate of patients with bipolar dis-
order and, to a lesser but still significant degree of
patients with schizophrenia during periods of large
earthquakes, is associated with increases of the near-
Earth atmospheric electric field."

Adverse effects

The second main finding of this study concerns
the effect of small earthquakes on patients with psy-
chotic disorders. Our analysis suggests a significant
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positive correlation between the monthly number of
small earthquakes and the number of acute admis-
sions of patients with Bipolar Disorder, indicating that
increased number of small earthquakes (magnitude
2-4) is associated with increased hospitalization rate
of both bipolar and schizophrenia patients. Moreover,
the positive correlation between hospital admis-
sions and earthquakes became even stronger, mainly
among patients with bipolar disorder, when only very
small (2<M<3) earthquakes were considered.

The small earthquakes that either precede a large
one for time periods as long as >1 month or those
that often occur at the boundaries of tectonic plates,
as is the case of the island of Crete, emit electromag-
netic radiation at the Ultra Low Frequency (3-30 Hz)
and the Extra Low Frequency (30-300 Hz) bands.®'"""?
There is also evidence that Ultra Low Frequency and
Extra Low Frequency radiation may interact with neu-
rophysiological processes involved in emotion-related
and cognitive functions.'” Therefore, we suggest that
the earthquake-induced Ultra Low Frequency/Extra
Low Frequency electromagnetic radiation may exac-
erbate symptoms of schizophrenia and bipolar disor-
der, leading to increased hospital admissions among
patients living in seismically active regions.

The present results are consistent with several other
reports that physical and man-made Low Frequency/
Extra Low Frequency electromagnetic fields, such
as geomagnetic disturbances and storms,® as well
as Schumann resonances,*® are partially responsible
for inducing mental disorders and suicides.?'** Also,
epidemiological studies have shown an association
between symptoms of depression, anxiety, psychosis
and suicides in people living near transmission lines,
which radiate at 50-60 Hz**** and workers in High
Voltage Substations,? although this subject has been
still controversial.

Neurophysiological mechanisms

The underlying mechanisms of the effects of electro-
magnetic Ultra Low Frequency/Extra Low Frequency
emissions on mental disorders are still very poorly
understood, but the existence of the electromag-
netic effects themselves are supported by numerous
reports. The effect of electromagnetic fields on neu-
rotransmitter release and synaptic activity has been
already known since the 80's.>>?® Furthermore, the ef-
fects of electromagnetic Ultra Low Frequency/ Extra
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Low Frequency emissions on the function of specific
brain structures are supported by an increasing num-
ber of studies in the last three decades. Although still
under debate,”” there have been reports that Extra
Low Frequency fields reduce melatonin secretion
produced by the pineal gland which in turn modify
the monoamine activity in neuronal synapses.?™'
Melatonin levels affects serotonin and dopamine re-
lease, which, by acting in the neuronal synapses in the
temporal lobe and other cortical and limbic areas of
the brain, may lead to hallucinations. The role of the
hypothalamus in the regulation of cognition, as well
as its important contribution to the maintenance of
energy homeostasis and circadian rhythms has also
been recognized.?? Also, electromagnetic fields may
modify the alignment of dendritic arbors and ion
channel dendritic distribution in areas of the limbic
system, such as hippocampus and mammillary bod-
ies,*>3 which are principally involved in emotion and
behavior processes, the hippocampus's being one of
the most electrically excitable parts of the brain, given
that it is very sensitive to kindling.*’3®

The mechanism by which large earthquakes may
exert a protective effect on patients with bipolar
disorder and schizophrenia is not understood, as is
the case of FTMS. However, as we mentioned above,
we suggest that an electric field most probably me-
diates the occurrence of large earthquakes and the
protective mental effects.

Conclusions

In conclusion, our study provides evidence that
large earthquakes are protective of relapses of major
psychiatric disorders, primarily bipolar disorder. On
the contrary, increased number of small earthquakes,
not experienced by our senses, are associated with
increased number of patients’ admissions; these
results support the hypothesis that these effects
are mediated through earthquake-related electro-
magnetic phenomena and not through mechanical/
physical impact per se. The protective effect is con-
sistent with the differential effectiveness of treat-
ment methods, entailing application of electromag-
netic fields, such as FTMS and ECT.

This new knowledge may serve to develop new
tools for prevention and treatment of severe psy-
chiatric disorders, since electromagnetic protection
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from earthquake-induced Ultra Low Frequency/ munication devices is available. Similarly, electro-
Extra Low Frequency electromagnetic radiation is a magnetic protection could be used to reduce relaps-
rather simple application. For example, various types es of psychotic disorders, such as bipolar disorder, by
of protection from harmful electromagnetic radia-  applying electromagnetic shielding to the human
tion generated by electric/electronic and radiocom-  head and to buildings (homes and workplaces).

AwaopotrToupévn EMOPAGH TWV GEIGHKWYV
6€ acOeveig pe ouronlikny Swarapaxn
Evavtl exrlo@péverlag:
€Cupnparta amé v Kpnmy, €Anlada 2008-2010

IX. Avayvwotoémouloc,' M. Mrdota,” A.N. Byévtlac,® A.T. Piyag,’
B.I. BaciAeiadng,' X.I. Mmahoytavvng,® 0.X. Kovtoopitpoc?

"Turua HAektpoAdywv-Mnxavoddywy, Epyaotripio Medétng Aiaotruatoc, Anuokpiteio Mavemothuo Gpdkne, Zavon,
2TuRua YuxiatpikAc, latpikA ZxoAn, MavemotAuio Keritng, HpdkAsio, Koritn,
3Tunua Neupodoyiac, latpikr XxoAr, ApiototéAsio Mavemotriuio Osooalovikng, Oecoalovikn,
*B’ Yuyiatpikri Khvikn, latpiké WuxoBepamsutiké Kévtpo (IYK), latpikr SxoAr,
Aptototéleio Mavemotriuio Osooalovikng, Osooalovikn

Wuxlatpikn 2019, 30:193-203

H nAektpopayvntikn aktivoBolia emnpeddlel pe MOANOUC TpOMOUC, TOCO TOUC avBpwIoug, GO Kal
ta {wa. Ot oelopoi gival yvwoto 6t oxeTiCovTal He NAEKTPOUAYVNTIKA QAIVOPEVA. Z€ i TTIPOOPa-
TN MEAETN Oei€ape, OTlL ol peydAoL OEIOPOI CUCXETIOTNKAV HE PEIWON TWV EICAYWYWY, EVW Ol UIKPOI
o€lopol Pe avENOoN TV ElCAYWYWV aoBeVwV PE YUXLKEG TTABAOELG. O OKOTIOG TNG TAPOUOAG MENETNG
ntav va SiepeuvnBei n emidpaon TG NAEKTPOUAYVNTIKAG 6paoTnEIdTNTAG TTOU OXeTi(eTal YE OFl-
opoUG, og SU0 XPOVIeC Kal coPapég YuxIKES Slatapayég, 6mwg n SumoAikn Statapayr Kat n oxiloppé-
vela. AvaAuBnkav avadpouikd oTolxeia Tou a@opolcav ToV UNviaio aplOuod el0aywywy acevwy He
S1dyvwon SumoAikng Statapaync kat oxilopévelag otnv Yuxlatpikr KAwvikn tou MavemoTtnuiakou
revikol Noookopeiou HpakAegiou Kpntng, petau 2008-2010, o oxéon UE ToV aplOPd TwV MIKPAG
Kal MEYANNG évTaong CEIOPWY oTnV meptoxn TnG Kpntng tnv mepiodo autr. H avaluon édei€e ot
KOTA TN S1dpKela MePLOdou «katatyidag» HEYAANG EVTaong OEICUWY, UTTHPEE ONUAVTIKA HEiwon Twv
eloaywywv oto Tuipa O&wv Meplotatikwy (KUpiwg akoUoleg VOONAEIES), N oTToia RTAV TTEPIOCOTEPO
ekoeonuaopévn oe aoBeveic pe StmoAikn dtatapaxn (91,2%) os oxéon pe aoBeveic pe oxtlloppévela
(52,4%). Emiong, katd tnv mepiodo cuXVWY, MIKPWV CEICUWY, BpEOnke onUaAvTik avénon Twv &l-
oaywywv og aoBeveic pe Stmohikn Statapayr. ATo Ta EUPAKATA TNG LEAETNG AUTAG QaiveTal OTL TA
NAEKTPOOTATIKA KUMATA TTOU 0UVOSEVOLV TOUG peydAouG OElopoUG MBavov va €xouv évav TpooTa-
TEUTIKO pONO 0g aoBeveiG e YUXIKEG VOOOUG, KUpiwg og aoxovTeg amd SumoAkn Siatapayr. Autd
TO EVPNMATA EiVAL OE CUUPWVIA KAl JIE TNV EVEPYETIKN SPA0N TWV NAEKTPOUAYVNTIKWY KUPATWY TTOU
xpnotpomolouvtal otnv HAektpoomaopoBepaneia (ECT) kat Tov Alakpaviakd Mayvntiké Epebiopo
(TMS) o€ aoBeveic pe Stmohikr Statapayr. MeEANOVTIKEG MENETEC TTOU Ba EOTIACOUV OTOUG UTTOKEIUE-
VOUG PNXAVIoHoUE, mOavov va odnyrnoouv o€ o e€eISIKEVUEVES BepaTTeieC TwV PUXIKWV TTOOACEWV.

Né€erg eupeTnpiou: Yoxwon, Siatapaxég S1d0eong, unmotpomég, nAekTpopayvnTikd media, oElopoi,
VOOOKOWEIAKES EICAYWYEC.
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he most widely used screening instrument for alcohol use disorders (AUD) is the Alcohol

Use Disorders Identification Test (AUDIT) which, although initially developed for use in pri-

mary care, is increasingly used in general population studies. Previous studies that have

assessed the screening properties and the factorial structure of AUDIT were mostly based
on clinical samples and did not take into consideration the possible differences in AUDIT factorial
properties between subgroups according to age, sex and mental health status. Aim of the current
study was to explore the distribution of AUDIT and AUDIT-Consumption (AUDIT-C) scores and the
factorial structure of AUDIT in subgroups of participants according to sex, age and the presence
of mental health disorder. Descriptive statistics and Exploratory/Confirmatory Factor Analysis of
AUDIT were extracted in a general population representative sample of 4,894 Greek participants.
Different cut-offs are suggested in order to screen 10% of the population with the highest severity
of AUD into the aforementioned subgroups. Generally, a cut-off between 10-12 at AUDIT score is
suggested for screening the 10% with the highest severity of alcohol use problems in subgroups
of frequent alcohol consumers (e.g. younger males) and a cut-off between 4-5 would screen the
5% with the highest severity of alcohol use problems in subgroups of low alcohol-consumers (e.g.
older women). A cut-off of 3 in AUDIT-C score is suggested for screening 25% of individuals with
the heaviest alcohol consumption. The traditional three-factor model does not explain better the
factorial structure of AUDIT compared to the 2-factors model. The AUDIT is a reliable instrument for
assessing AUD and heavy alcohol consumption in the Greek general population. Age, sex and the
presence of mental health disorders should be taken into consideration when selecting cut-offs for
screening purposes in non-clinical samples.

Key words: Alcohol Use Disorders Identification Test (AUDIT), AUDIT-C, validation, community sample,
factorial structure, Exploratory/Confirmatory Factor Analysis (EFA/CFA), Greece.
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Introduction

Alcohol use disorders (AUD) are among the most
prevalent mental disorders with an increasing
health and social burden.' During the past decade,
intensive research has led to the development of a
range of effective treatments for AUD in primary
care.”® Screening with structured instruments for
AUD is recognized as an essential step,* not only for
identifying patients who are eligible for the avail-
able interventions but also for specifying the inten-
sity or the type of these interventions.”® However,
despite the extensive research on screening instru-
ments, AUD often remain unrecognized in clinical
practice.’

The most widely used screening instrument for
AUD is the Alcohol Use Disorders Identification Test
(AUDIT) which consists of 10 questions, each scored
using a five-point Likert scale (from 0 to 4). AUDIT
two types of assessment: (1) a continuous (dimen-
sional) measure of alcohol use problems and (2) a
dichotomous assessment of the presence or ab-
sence of AUD (“abuse” and/or “dependence”).”® In
the dimensional approach, cut-offs of AUDIT-score
correspond to percentiles of the ascending (from
less to more) total distribution of alcohol problems
on the sampled participants, while in dichotomous
approach cut-offs of AUDIT-score correspond to the
presence (or absence) of an AUD diagnosis. Both
types of measures are useful in screening alcohol
use problems, for slightly different reasons.

The dimensional use of AUDIT-score is more use-
ful from a public health perspective as it allows cat-
egorization of individuals in groups of increasing
severity of AUD, taking into account the full spec-
trum of the distribution of alcohol related behav-
iors in a population (“levels of risk”). Additionally,
it can serve as a valuable tool for counseling and
prevention purposes.>® On the other hand, the tra-
ditional use of dichotomizing the AUDIT-score, may
be more useful in clinical settings where the need
is to discriminate patients who meet the criteria for
a specific diagnosis of AUD (“positive”) from those
who do not (“negative”).

Several studies have tried to establish optimal
AUDIT cut-offs for diagnosing AUD in various sam-
ples of patients and their differences imply that the
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use of universal AUDIT-cut offs for diagnosing AUD
may be questionable."”'* The major differences in
cut-off points for diagnosing AUD were observed
between subgroups based on sex, age,'"">'¢ or
the presence of another psychiatric diagnosis.'”'®
Moreover, an additional disadvantage of consid-
ering AUDIT score as a dichotomous measure has
been raised by the inconsistency in the results from
studies which examined the factorial structure of
AUDIT. Most of these studies support that varia-
tions in the AUDIT items are explained by two latent
factors, i.e. “consumption” (items 1-3) and “alcohol
use problems” (items 4-10), arguing that there is
no need to further differentiate “alcohol use prob-
lems” in “dependence” and “abuse”.'”-28 Other stud-
ies argued for a three-factor model by considering
two separate factors for items 4-10 (“abuse” and
“dependence”) rather than into one common fac-
tor.??" The above findings cast doubts in the tra-
ditional approach where AUDIT corresponds to two
distinct AUD diagnoses and indirectly support the
dimensional approach of AUDIT score.

Examining the distribution of AUDIT score as well
as the structural properties of AUDIT across popu-
lations with heterogeneity in alcohol consumption/
norms could provide adequate information about
the patterns of alcohol use and AUD in those popu-
lations."" Only one study from Greece examined
the screening properties of AUDIT in a convenient
clinical sample of patients and healthy controls.??
This study concluded a relatively high'" sensitivity
and specificity using a cut-off of 8 for diagnosing
AUD but did not examined possible differences be-
tween subgroups, according to sex or the presence
of mental disorders as well as the factorial structure
and score distribution of AUDIT.

Our aim is to validate AUDIT in the Greek general
population by examining its factorial structure and
the distribution of AUDIT score in a national repre-
sentative sample of Greek participants as well as in
subgroups based on sex, age and the presence of
mental health problems. To our knowledge, there
is no other study having used AUDIT with a large
representative sample of the general population of
Greece.
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Material and method

General description of the dataset

The dataset was collected in the framework of the
2009-2010 “National Psychiatric Morbidity Survey”,
which was carried out in Greece, using a nationally
representative sample of the adult population (18-70
years). The study was organized by the Ministry
of Health and carried out by the Department of
Psychiatry, University of loannina. Eligible for par-
ticipation were all adults living in private house-
holds in Greece.

Sampling procedure

A three-stage sampling design was used with: (1)
enumerator areas (one or more unified city blocks
based on the 2001 census survey) selected at the
first stage, (2) households within the selected areas
at the second stage and (3) individuals within the
households at the third stage.

The primary sampling units (enumerator areas)
were first stratified according to the degree of ur-
banization (3 strata). The two major cities, Athens
and Thessaloniki, were stratified different into 31
and 9 strata of equal size, respectively. The project-
ed sample size for the whole survey was 9,800 in-
dividuals with a constant 0.085% sampling fraction
for each stratum 0.085%.

Details of the sampling procedure can be found
elsewhere.*

Data collection and response rate

Data was collected from lay- trained researchers/
interviewers. All instruments used were computer-
ized and responses to the questions were entered
directly to a laptop computer. Overall response
rate was 54% with a range between 51% and 60%
among regions. Refusals were more common in the
subgroups of women and middle-aged participants
(40-55 years old). Differences between the sample
and the 2001 census population data were small. A
total number of 4,894 participants were included in
our analysis.

Assessment of alcohol use Disorders

Alcohol use disorders were assessed with AUDIT 10
and alcohol consumption with AUDIT-C (Consumption
subscale) comprised by the first three questions of
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AUDIT (consumption, frequency, binge drinking).**
Total AUDIT score is ranging from 0 (totally abstain)
to 40 and AUDIT-C score is correspondingly ranging
from 0 to 12.

Assessment of sufferers
from Depression/Anxiety

Psychiatric morbidity was assessed with the Greek
version of the Revised Clinical Interview Schedule
(CIS-R), a fully structured psychiatric interview de-
signed to be used by trained lay-interviewers,*® as-
sessing the presence and severity of 14 different
common psychiatric symptoms. Additional ques-
tions, including questions assessing the impairment
of functioning and duration of symptoms, enable
the diagnosis of six common mental disorders
(depressive episode, generalized anxiety disorder,
all phobias combined, panic disorder, obsessive
compulsive disorder, mixed anxiety and depres-
sion disorder) according to the ICD-10. The partici-
pants who implement criteria for at least one of the
previous diagnosis are labeled as sufferers from

“Depressive/anxiety disorders” in our analysis.

Statistical analysis

The factorial structure of AUDIT was assessed using
Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA).

The EFA was conducted using “principal factor
analysis” method to examine the number of dimen-
sions warranted to better explain the observed vari-
ability in responses. Initially, all the possible factors
were extracted and eigenvalues were represented
in relation to the number of extracted variables in
scree-plots. In order to further compare the fitness
of data between 2-factors and 3-factors models, we
estimated the “factor loadings” of each question in
the considered factors, after an orthogonal rotation
of the loadings matrix. The “uniqueness” of each
AUDIT-question was calculated separately into the
2-factor and 3-factor models, as a measure of “mod-
el fitness”. Generally, questions with factor loading
<0.4 in one factor, are considered as poorly corre-
lated with this factor. Changes <10% in “uniqueness”
of each question after the addition of one extra
factor, indicate that the addition of this extra factor
does not substantially improve the explanation of
the structure of an instrument.
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CFA was conducted to assess whether the 3-fac-
tors model ["consumption" (questions 1-3), "de-
pendence" (questions 4-6) and "harmful use/
abuse" (questions 7-10)] offer better fitness to the
inter-relation of AUDIT questions (explain better
the observed variability of the data) comparing to
the 2-factors model ["consumption” (Questions 1-3),
"Alcohol use problems/disorders" (questions 4-10)].

The analyses were performed separately in sub-
groups based on sex, age and the presence of men-
tal disorders. EFA was conducted using Statistical
Package for Social Sciences (SPSS), Vol 10 (SPSS Inc.,
Chicago, IL, USA). CFA was performed with LISREL
statistical package using «underlying variable ap-
proach» (UVA) method.

Results

Distribution of AUDIT score across subsamples
of the general population

Males, sufferers from depression/anxiety dis-
orders and younger participants (<35 years old)
presented higher AUDIT-scores and consequently
more alcohol related problems, comparing to
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women, participants without depression/anxiety
and older individuals (>55 years old), respectively.
Abstinence or occasional alcohol use were more
common in women and older individuals (table 1).
In general, the distribution of AUDIT score varies
between subgroups according to sex, age group
and the presence of psychiatric morbidity (figure 1).

Considering participants without depression/
anxiety disorders, in the subgroup of higher al-
cohol consumption (i.e. younger males), a cut-off
point of 11 in AUDIT-score would effectively screen
around 10% of the participants with the highest
severity of AUD. In the subgroup of lower alcohol
consumption (i.e. older women) a cut-off point
of 4 was needed to screen 5% of the participants
with the highest severity of AUD. Considering
mental health sufferers, the above-mentioned
cut-off points would screen 25% and 10% of par-
ticipants with the highest severity of AUD, respec-
tively (table 2).

Regarding AUDIT-C, in the subgroup of partici-
pants without depression/anxiety diagnosis, a cut-

Table 1. Prevalence of AUD and AUDIT (or AUDIT-C) cut-offs for ascending percentiles of the total AUDIT (AUDIT-C)
score according to age group, sex and the presence of Depressive/anxiety disorders.

Presence of AUD

Cut-offs of AUDIT (or AUDIT-C) in Percentiles
of severity of Alcohol Use Problems

Abuse ) Dependenct_a 25th 50th 75th 90th 95th
(AUDIT=>8)! (AUDIT>15)!
Age group
18-35 12.8% 2.7% 1 (1) 2 4 (4) 9 (5) 12 (7)
36-55 11.0% 3.4% 1 (1) 2 (2 4 (3) 8 (6) 13 (7)
56-70 6.9% 1.7% 0 (0) (1) 3 (3) 6 (5) 9 (6)
Sex
Male 19.0% 5.1% (1) 3 (3) (5) 11 (7) 15 (9)
Female 2.6% 0.5% (0) 1 (1) 2 (2 4 (3) 6 (4)
Psychiatric disorderii
Yes 13.8% 6.0% 0 (0) (1) 4 (3) 10 (6) 15 (8)
No 10.2% 2.2% 1 (1) 2 (3) 8 (5) 11 (7)

Note: cut-off in parentheses refer to AUDIT-C scores

(i) cut-offs proposed by the developers of the AUDIT and a previous study in a Greek sample (Moussas et al
2009:32), (ii) Any Anxiety/Depressive ICD-10 Diagnoses according to CIS-R
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Figure 1. Boxplot of AUDIT score distribution.

Table 2. Cut-off values of AUDIT (or AUDIT-C) score of 75th 90th and 95th percentile of severity of Alcohol Use
Problems in subgroups based on Age Sex and the presence of Depression/Anxiety Diagnosis in a nationally
representative sample of Greek participants.

Percentiles of AUDIT 75th 90th 95th 75th 90th 95th
(or AUDIT-C) score
Age Men Women
18-35 7 (5) 12 (7) 14 (8) 32 5 (4) 6 (5)
36-55 6 (5) 12 (7) 16 (9) 2 (2 4 (3) 5 (4)
56-70 5 (4) 9 (6) 13 (8) 1(1) 2 (2 4 (3)
Sex No Psychiatric Diagnosis Psychiatric Diagnosis
Male 6 (5) 10 (6) 14 (8) 9 (5 17 (8) 21 (10)
Female 2 (2 4 (3) 5 (4) 3 (2 4 (3) 7 (4)
Sex Age No Psychiatric Diagnosis Psychiatric Diagnosis
Men 18-35 6 (5) 11 (6) 14 (8) 13 (7) 19 (8) 21 (9)
36-55 6 (5) 11 (7) 14 (9) 10 (6) 19 (9) 21 (10)
56-70 5 (4) 9 (6) 12 (8) 5 (4) 11 (5) 15 (9)
Women 18-35 2 (2 4 (4) 6 (5) 3 (3) 7 (4) 9 (6)
36-55 2 (2 3 (3) 5 (4) 3 (2 4 (4) 7 (4)
56-70 1 (1) 22 4 (3) 1(1) 2 (2 4 (3)

Note: cut-off in parentheses refer to AUDIT-C score

off score of 6 would effectively screen 10% of the subgroup of participants with depression/anxi-
male individuals with the heaviest alcohol con- ety disorders, the previously mentioned AUDIT-C
sumption while a cut-off of 4 would screen 5% of cut-offs would screen 20% of the males and 5%
the females with the heaviest consumption. In the of the females presenting the heaviest alcohol
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consumption. The variability in the distribution
of scores across subgroups of the total sample is
less for AUDIT-C scale comparing to AUDIT (table
2). Generally, an AUDIT-C score of 3 or less could
be considered as a cut-off point of moderate use
(<75th percentile of alcohol consumption distribu-
tion) across the studied subgroups, with the excep-
tion of women, where an AUDIT-C score of 3 corre-
sponds to 90th percentile (table 1).

Factorial Structure of AUDIT score across
subsamples of the general population

Based on the scree-plots, it is not clear whether
a 3-factor solution explains sufficiently better the
observed variability of the answers compared to a
2-factor solution (figure 2).

Exploratory factor analysis

The consideration of 3 subsequent factors in the
factorial structure of AUDIT does not yield better
values for the “uniqueness” of each item, compar-
ing to the 2-factors solution. The variability of the
“uniqueness” of each item between the two mod-
els (bi-factorial & tri-factorial) is <10% for all items
(table 3). The same results can also be concluded
when the EFA was performed separately in sub-
groups based on sex, age and the presence of de-
pression/anxiety disorders. Taken into account the
above, the two factors solution is considered ade-
quately to explain factorial structure of AUDIT.

In the 1st factor, items 1-3 present the higher
loadings, corresponding to “consumption”. In the
2nd factor, items 4-8 present the higher “loadings”,
corresponding to “alcohol use problems”. Items 9
(alcohol related accidents) and 10 (advice to quit
drinking) present relatively lower “loadings” in both
previously mentioned factors. Item 9 is better cor-
related with the “alcohol problems” factor (2nd
factor) and item 10 with “consumption” factor (1st
factor). The 3 first AUDIT questions are correlated
more strongly with the “consumption” factor (1st
factor) comparing to the correlation of the items 4-
8 with the “alcohol problems” factor (2nd factor).

Especially for the subgroup of participants with
“depression/anxiety disorders”, item 4 (unable to
stop), item 7 (guilt) and — secondarily — item 5 (role
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failure) and item 10 (advice to quit drinking) are as-
sociated more strongly with the “consumption” fac-
tor comparing with the “alcohol problems” factor.
Reversely, items 6 (morning drinking) and 8 (black-
outs) are more strongly associated with the “alco-
hol problems” factor. Item 9 shows low relevance
(“loading”) with each of the 2 considered factors
in women, older individuals and sufferers from de-
pression/anxiety.

Confirmatory factor analysis

Factor loadings for each AUDIT-question for the
bi-factorial (factor 1: items 1-3, factor 2: items 4-10)
and tri-factorial model (factor 1: items 1-3, factor 2:
items 4-6, factor 3: items 7-10) were estimated. All
items present similar factor-loadings in both mod-
els after confirmatory analysis performed in the
whole sample as well as in subgroups based on sex
(table 4). This non-significant change in factor load-
ings after the inclusion of one additional factor at
the bi-factor model, illustrates that the separation
of items 4-10 into two further factors does not im-
prove factorial structure of AUDIT.

Regarding the “consumption” factor, item-3
(binge drinking) presents the higher factor loading
followed by item-2 (frequency) and item-1 (quantity
in each session). Concerning “alcohol use problems”
factor, items with higher loadings are in descend-
ing order: 4 (unable to stop), 5 (role failure), 7 (guilt),
8 (blackouts), while items 6 (morning drinking), 10
(advice to quit) and 9 (accidents) present the lowest
loadings comparing to the other items.

The results of CFA confirm the previously men-
tioned results of EFA. An exception is Item-10 (ad-
vice to quit) which presents acceptable factor load-
ing to the “alcohol use problems” in CFA, while in
EFA the loading of item-10 was marginally unac-
ceptable.

Discussion

AUDIT and AUDIT-C are valid instruments for as-
sessing AUD and alcohol consumption, respectively,
in the Greek general population. Distribution of
AUDIT scores varies across subgroups with different
levels of alcohol consumption: Generally, a cut-off
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Figure 2. Scree plots of eigenvalues and number of extracted factors after Exploratory Factor Analysis.

point ranged between 10 and 12 at AUDIT score is
adequate to screen 10% of participants with the
higher severity of AUD in the subpopulation of

highest alcohol consumers (e.g. younger males).
Respectively, a quite different cut-off, ranging be-
tween 4 and 5, screens 5% of the population with
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Table 3. Factor Loadings and Uniqueness of 10 AUDIT questions in 2- & 3-factors model in a Greek general
population representative sample of 4894 participants performing Exploratory Factor analysis.

AUDIT bi-factorial model tri-factorial model

Questions factor 1 factor 2 Uniqueness factor 1 factor 2 factor 3  Uniqueness
1 0.16 0.56 0.668 0.15 0.55 0.09 0.666
2 0.31 0.72 0.390 0.31 0.72 0.04 0.388
3 0.31 0.78 0.291 0.32 0.78 0.04 0.289
4 0.63 0.40 0.430 0.64 0.40 0.03 0.424
5 0.66 0.36 0.441 0.66 0.36 0.05 0.437
6 0.51 0.21 0.689 0.51 0.21 0.07 0.689
7 0.57 0.41 0.508 0.57 0.40 0.09 0.508
8 0.61 0.34 0.512 0.61 0.33 0.10 0.512
9 0.36 0.18 0.840 0.33 0.17 0.22 0.813
10 0.39 0.45 0.643 0.36 0.44 0.22 0.621

the higher severity of AUD in the subpopulation of
relatively low alcohol consumers (e.g. older women).
The above cut-off points would screen 25% of the
population with the higher severity of AUD in the
subpopulation of sufferers from depression/anxiety.
Such an increase in the percentage of the positive
screened individuals with the same cut-offs (from
10% to 25%), is justifiable and useful for screening
purposes due to the increased vulnerability on al-
cohol use problems that depression/anxiety suffer-
ers may present.®

Concerning the factorial structure of AUDIT, the
two-factor solution explains the structure of alco-
hol-related symptoms equally well as the three-
factor solution, implying that the further separation
of “alcohol use problems” factor (Items 4-10) into
2 subsequent factors, namely “dependence” and
“harmful use”, is not necessary. Our finding that the
3 first AUDIT questions are strongly correlated with
the “consumption” factor across all subgroups of
participants, indirectly confirms the high validity of
AUDIT-C** in assessing alcohol consumption.

Interestingly, items 9 (alcohol related accidents)
and 10 (advise to quit drinking), are poorly corre-
lated with the “alcohol use problems” factor, dem-
onstrating the lower relevancy that these items
may have with AUD. A possible explanation of this
finding is that due to the fluctuation that AUD ex-
hibit over the life-span®®*’ the presence of “alco-

hol-related accidents” and the “concern of others”
in the past may be underreported or overlooked
by the patients during their self-assessment of
current alcohol use problems status. Thus, extra
attention may be needed during the assessment
of patients with possible AUD in order to elicit the
association between current alcohol use and in-
volvement in accidents or other hazardous situa-
tions in the past.

Moreover, in the subgroup of participants with
depression/anxiety disorders, the items 4 (unable
to stop), 5 (role functioning), 7 (guilty), and 10 (ad-
vice to quit drinking) are more strongly correlated
with the “consumption” factor compared to the “al-
cohol use problems” factor. This finding may imply
that alcohol use may have different determinants
among psychiatric cases: Specifically, depressed
individuals may use alcohol to alleviate their symp-
toms (“self-medication” hypothesis),*® leading them
to increase the amount of alcohol consumed, with-
out necessarily facing other “alcohol use problems”.
Moreover, mental health sufferers may more easily
feel guilty or report restrictions in role-function-
ing after a drinking session, even at the absence
of other signs of alcohol use problems, due to the
depressive ideation or because of the direct phar-
macological properties of alcohol on psychiatric
symptoms. Thus, the presence of guilty and role-
function restriction after alcohol consumption in a
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Table 4. CFA for tri-factorial and bi-factorial model of AUDIT structure in a nationally representative sample of Greek participants.

2-factor modeli 3-factor modelii 2-factor modeli

3-factor modelii
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2-factor model*
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Loading
factors
AUDIT
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(i) factor 1: "alcohol consumption» (items 1-3) & factor 2: "Alcohol Use Disorders" (items 4-10), (ii) factor 1: "alcohol consumption" (items 1-3), factor 2:

"alcohol dependence" (items 4-6) & factor 3: "harmful alcohol use" (items 7-10)
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patient with anxiety/depression may be primarily
associated with the quantity of alcohol consumed
—or the severity of depression— and secondarily with
the presence of “alcohol use problems”. Similarly,
regarding item 10, sufferers of depression/anxiety
are more possible to attract the concern of others
based on the total amount of alcohol consumed, in-
dependently of the presence of other alcohol-relat-
ed behavioral problems while in non-sufferers from
mental disorders the advice to quit alcohol comes
mainly after the development of AUD, especially in
countries where alcohol consumption is socially ac-
ceptable like Greece.

Although AUDIT was originally designed for use in
primary care settings, it has been increasingly used
in general population samples,’>3° which are quite
different from clinical samples."” The use of AUDIT
as a dichotomous measure in the general popula-
tion may deprive useful information for symptoms
distribution and sub-threshold cases*® while the
consideration of AUDIT score as a continuous/di-
mensional measure may be more consistent with
evidence supporting that AUD lie in a continuum
of severity rather than represent distinct situation
with clear cut-offs.*1*2

The observed differences in alcohol use and
the factorial structure of AUDIT across subgroups
based on age, sex and the presence of depression/
anxiety, may imply corresponding differences in
the presentation of AUD across subpopulations and
cultures.?** Those differences highlight the use-
fulness of subgroups- or culture- specific data for
planning cost-effective treatment interventions, as
the application of global cut-off points for screen-
ing AUD may have questionable diagnostic efficacy
across subgroups.**** Special attention needs to
be paid in the subgroup of individuals with men-
tal health problems, where alcohol use may have
different rationale and meaning, comparing to the
general population.
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Mapayovtikyl avanduen Kat Katavopun
BaOponfoywwv 6to gpyaineio
Avixvevenc Aratapaxwv Xprong Ankoon
(Alcohol Use Disorders Identification Test, AUDIT)
GE VA QVIUTPOGWITEUTIKO Jelypa
tou elfinvikoU IinOucpou

>1. MréAhoc,’ A. Mavpidng,? B. Mauvpéag,' M. Zkamvaknc'

"TuAua latpikAc, ExoAr Emotnuwv Yyeiac Mavemotnuiou lwawivwy,
2Mabaywyiké Tuhua Anuotiki¢ Ekmaibevonc, Mavemothuio lwavvivwy, lwdvviva

Wuxlatpikn 2019, 30:204-215

To Alcohol Use Disorders Identification Test (AUDIT) amoteAei to mAéov Stadedopévo epyaleio
Slaloynicg yia Ti¢ Statapaxég xpriong aAkooA (AXA) To omoio, av kal apxlkd avantuxOnke yla va
xpnotpomoinBsi otnv mpwtofabuia gpovTida vyeiag, mapouoidlel odoéva kat auavopevn Xpnon
0€ MENETEG TOU YeVIKOU MANBuopoU. Ot mponyoUpeveG PEAETEG TTOU AOXOAABNKAV HE TN MEAETN
TWV 1810TATWV TOU Epyaleiov wg péoou Slaloyng, BacioTnkav kKupiwg o€ KAIVIKA Seiypata kat dev
éNapav umdyn Tic mbavég diapopég otnv mapayovTiky Sopn Tou epyalgiov peTa&l umooudadwv
OUUMETEXOVTWV HE SLaQOPEG WC TTPOG TNV NALKIA, TO GUAO KAl TNV KATACTAON YUXIKAG LYEIAG TOUG.
TOX0C TNE TapoUoag MEAETNG €ival N MEAETN TNG KATAVOMNG TNG OUVOAIKAG BaBuoloyiag Tou gp-
yaAegiou AUDIT kat tou epyaleiou pétpnong katavalwong aAkodh AUDIT-C kaBw¢ kal Tng mapayo-
vTIKAG Sopng Tou AUDIT o€ umoopddeg cUPHETEXOVTWY TToL opifovTal pe BAon To @UAO, TNV NAIKia
Kal tnv mapouaoia f un Yuxikig véoou. NMapouvaotdletal n katavoun tng Babuoloyiag tou AUDIT kal
n Alepeuvntiki/EmpPBefaiwtikn Mapayovtik Avaluor tou o€ éva deiypa 4.894 GUUUETEXOVTWY,
AVTITPOCWTTEVTIKO TOU EAANVIKOU YeVIKOU TANBUGOHOU. AlagpopeTikég Babuoloyiec oto AUDIT (Sia-
YVWOTIKO Katw@At/"cut-off") mpoteivovtal yia tn Stdyvwon tou 10% tou mAnBUCoPoU UE TNV
vPNAOTEPNCG BaputnTtag AXA OTIC TPOAVAPEPOUEVEC OUASEC OUUUETEXOVTWV. EISIkOTEPQ, GUVOAL-
KA Babuoloyia oto AUDIT peta&v 10-12 avtiotoixei 0to 10% TOoU TANBUCHOU pe TNV LYNASTEPN
Baputnta MPOPANUATWY XPrioNG AAKOOA OTIC UTTOOUASEC TOU YeVIKOU TARBUGUOU TTou TAPOUCLd-
Couv ouxvOTEPN XPHoN AAKOOA (.. véol Avdpec), evw AUDIT-score petadd 4-5 odnyei, avTioTolxEi
070 5% TOoU MANBUCHOU pe TNV LYNAGTEPN BapuTnTa AXA 0TNV UTTOOUASA TWV CUUUETEXOVTWYV UE
AyOTEPO OUXVH KATAVAAWGTN AAKOOA (T1.X. YUVaiKeg HEYAAUTEPNG NAIKIAG). BaBuoloyia 3 i peyalu-
tepn oto AUDIT-C avtiotolxei 010 25% TWV CUMUETEXOVTWV PE TN BapUTEPN KATAVAAWON AAKOOA.
To KAaotkd povTtéNo 3 mapayoviwv dev eppnvelel KAAUTEPA TRV MapayovTikr Sour Tou AUDIT o€
oUYKPION PE TO HOVTENO TWV 2 mapayovtwv. To AUDIT amotelei éva a&iémoto epyaleio yia Tov
mPoodloplopd Twv AXA Kat TnNE fapldc Katavalwong aAKoOA otov EAANVIKO YeVIKO TANBuouo. H
nAkia, To @UAO Kal N Mapouacia PuxIKWy Slatapaxwv MPEMEL va Adpavovtal urtoyn TTPOKEIUEVOU
va poodloploTei To S1ayvwoTiKO Katw@Al Tou AUDIT mou Ba 0dnynoel oTnv amoTeEAECUATIKOTEPN
Slaloyn Twv atépwv pe AXA o€ pn-kAwvika Sgiypata.

Né€eig eupetnpiov: Alcohol Use Disorders Identification Test (AUDIT) - EpyaAeio Métpnong
Aatapaxwv Xpriong AAKooA, AUDIT-C, kotvoTiko Seiypa, katw@iia Staloyng, Mapayovtikn Aoury/
AvdaAuon, ENAada.
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chool bullying is increasingly recognized as an important factor affecting both individual’s well-

being and social functioning. Several studies provide evidence for the potential role of contex-

tual factors that relate to bullying victimization such as the socioeconomic status of the parents/

family, the quality of family and home environment, the school climate, structure and ethos, and
also various community characteristics. The objectives of this school-based, cross-sectional study were
to report the prevalence of the perception of being bullied in a sample of Greek children and adoles-
cents from 6 to 17 years of age and to investigate the relations among the subjective impression of bul-
lying victimization and several sociodemographic and socioeconomic factors. We hypothesized that in-
fluences external to individual children and adolescents play a decisive role to their perception of being
victimized. Bullying victimization was measured through a simple “yes/no” question, which confirmed
or rejected respectively the fact that the child or adolescent has been at some time victimized in the
school environment. Also, demographic and socioeconomic data about the families of children and ado-
lescents were collected. A total of 1,588 children (51.8% females, mean age * SD: 12.9+2.8 years) were
assessed. The overall prevalence of victimization was 10.4%. Multiple logistic regression analysis on the
probability of being victimized identified that living at a main urban center (Odds Ratio[OR]: 2.63, Cl:
1.78-3.87, p<0.001), presence of a person with a chronic illness at home (OR: 1.90, Cl: 1.12-3.20, p=0.016),
poor family economic status (OR: 1.83, CI: 1.05-3.20, p=0.032),and increased number of adults at home
(OR: 2.00, Cl: 1.00-3.77, p=0,041) had a positive correlation with the prevalence of reported bullying vic-
timization. Moreover, higher parental educational level related to lower probability of victimization (OR:
0.88, Cl: 0.78-0.99, p=0.05). These findings demonstrate that several demographic and socioeconomic
factors play a potential role in bullying victimization among schoolchildren. Our results also highlight
the need to consider the influence of contextual factors in the design of targeting efforts countering
and/or preventing bullying victimization.

Key words: School bullying, victimization, demographic factors, socioeconomic status, contextual
factors.
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Introduction

School bullying is increasingly recognized as an
important factor affecting both individual’'s well-
being and social functioning.' Bullying is defined as
a specific type of aggressive behavior which encom-
passes three elements: (1) The behavior is intended
to harm or disturb, (2) The behavior occurs repeat-
edly over time, and (3) There is an imbalance of
power, with a person or group of persons regarded
of higher status than or of greater strength than the
victim.? The individuals involved in the social phe-
nomenon of school bullying may be bullies (perpe-
trators of bullying behavior), victims (targets of bul-
lying behavior), or bullies/victims.?

Studies show worldwide prevalence rates for the
overall phenomenon of bullying that vary from 8%
in Germany to 29.9% in the United States and 30%
in Italy."* In a study on prevalence rates of 11- to
16— year-old children involved in bullying across 25
countries, on average, 10% of children admitted
bullying others, 11% reported being the victims of
bullying and 6% reported being both bullies and
victims.® Although boys appear to be more often
perpetrators than girls, the rates of victimization do
not differ between the two sexes.”®

Bullying victimization has been associated by epi-
demiologic evidence with physical and psychologi-
cal health outcomes for children and adolescents.”'°
This evidence casts light on bullying victimization as
a problem of public health proportions and under-
lies the importance of investigation for predictive
factors associated with the phenomenon. There are
at least two levels of predictors for bullying victim-
ization: individual characteristics and contextual
characteristics of the setting."" Individual charac-
teristics, including conduct problems, social prob-
lems, prior victimization and internalizing behaviors,
have been identified as predictors of victimization.'?
Also, special health care needs, poor physical or
mental health status, poor academic achievement
and sexual orientation are risk factors for child and
adolescent victimization."”*™'® In a large represen-
tative sample of children and adolescents from 11
European countries, the factors most strongly as-
sociated with the perception of being bullied were
younger age, being overweight/obese, having psy-
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chological/mental problems, lacking social support
and having a low level of parental education.?

In regard to contextual factors that relate to bul-
lying victimization, several studies provide evidence
for the potential role of the socioeconomic status
(SES) of the parents/family."” Specifically, the risk
of being a bullying victim has been higher among
children and adolescents with parents from lower
socioeconomic positions expressed as poor paren-
tal education, low parental occupation or low afflu-
ence.'®?° Other contextual factors that have been
associated with bullying victimization at school are
family and home environment, school climate, struc-
ture and ethos, community factors, peer status and
peer influence."" More precisely, at the family level,
child abuse, overprotectiveness for the boys and
threats of rejection for the girls have been associated
with victimization.?' Also, an authoritarian parental
style and the experience or witnessing of violence at
home through conflicts between parents are major
risk factors for manifestation of bullying behaviors at
school.? Finally, at the peer group-level the most ro-
bust predictors of bullying victimization are the high
peer rejection and the low peer acceptance.?’

This study focuses on the subjective perception
of bullying victimization without differentiating the
group of victims from the group of bully-victims. The
objectives of this study were to report the prevalence
of the perception of being bullied in a sample of
Greek children and adolescents from 6 to 17 years of
age and to investigate the relations among the sub-
jective impression of bullying victimization and sev-
eral sociodemographic and socioeconomic factors.

Material and method

Participants

The present school-based, cross-sectional study
was conducted during a 6-month period (January
2014-June 2014), following approval by the Ministry
of Education of Greece. The study was conducted in
the context of a broader epidemiological research
protocol investigating psychosocial factors related to
functional gastrointestinal disorders in children.? All
children participated in the study with their legal rep-
resentatives’ written informed consent. All procedures
were in accordance with the Declaration of Helsinki
and approved by both the Scientific and the Ethics
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Committee of the Children’s Hospital. The target pop-
ulation was children attending primary (6-11 years of
age), intermediate (“gymnasium”) (12-14 years of age)
and high school (“lyceum”) (15-17 years of age).

Study design

Schools were selected from different regions of
Greece, but no specific sampling procedure was
applied; therefore, this cannot be regarded as a
nationwide representative study. Nevertheless, all
efforts were made to include schools from differ-
ent geographic regions and socioeconomic back-
grounds to incorporate as much information, re-
lated to those factors, as possible. Specifically, nine
primary schools (all in Athens), 12 gymnasiums (5 in
Athens, and 1 each in Thessaloniki, Pylos, Kalamata,
Volos, Heraklion, Zakynthos and Lefkada) and 12 ly-
ceums (5 in Athens, and 1 each in Thessaloniki, Pylos,
Kalamata, Volos, Heraklion, Zakynthos and Lefkada)
were selected in terms of accessibility by the partici-
pating researchers. All were public schools except
for two private gymnasiums and lyceums.

At the next step, questionnaires along with a let-
ter (including a blank informed consent form) in-
viting the parents to participate in the study were
distributed to the pupils of selected gymnasiums
and lyceums or given directly to the parents of chil-
dren attending primary schools. Consent was veri-
fied by telephone contact between the two school
visits. For children aged 6-11 years, the question-
naires were filled-in by their parents. Older children
filled-in the questionnaires on their own, during
the second visit at school. During the second visit,
a few days after the first, the signed informed con-
sent forms and the questionnaires were collected
either directly from the children (in gymnasiums
and lyceums) or from their parents (primary schools).
Anonymity was retained at all stages of the analysis.

Assessments
Bullying victimization

Being a bullying victim was assessed by using a
simple “yes or no” question, asking if the child has
ever reported that he/she was a bullying victim at
school. For children between 6-11 years of age the
answer was given by their parents or caregivers. For
older children, from 11 to 17 years of age, the answer
was given by children themselves.
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Other measurements

Collected Demographic and Socioeconomic data
included: (i) Geographic data: urban/rural, continen-
tal areas/islands, main urban centers/elsewhere, (ii)
Gender, (iii) Age, (iv) Parental origin: Both parents
Greeks, one parent Greek and both parents non-
Greeks, (v) Paternal and maternal educational level:
primary school, gymnasium, lyceum, higher degree,
(vi) Family’s economic status (subjective view): poor,
average, good, (vii) Number of adults at home, (viii)
Number of children at home, (ix) Family size (per-
sons at home): 2-3 persons, 4-5 persons, 6-8 per-
sons, (x) Parental presence at home: single-parent
families or not, (xi) TV-exposure (hours per day): <1
hour per day, 1-3 hours per day, >3 hours per day,
(xii) Presence of at least one person with a severe
health problem at home: yes/no, (xiii) Level of physi-
cal exercise (days per week): none, 1-3 days per
week, 4-7 days per week.

To reduce the number of assessed covariates, pater-
nal and maternal educational level (primary school=0,
gymnasium=1, lyceum=2, higher degree=3) were
combined (by summing) to form a new parameter
(0-6 scale), the combined parental educational level,
which was treated as a continuous variable.

Statistical analyses

Continuous variables are described by mean +
standard deviation (SD) or median and interquar-
tile range in case of skewing. Comparisons were as-
sessed by the Student t-test or the Mann-Whitney U
test, respectively. Categorical data were described
as absolute (n) and relative (%) frequencies and
compared by the Fisher’s exact test. Initially, bivari-
ate analyses were used to identify parameters re-
lated to the probability of bullying. Subsequently, a
stepwise backward multiple regression analysis was
performed to establish a multivariate model. In the
bivariate analyses, the significance level was set to
0.05. In the stepwise backward multiple regression
analysis, the probability for entering a factor in the
model was set to 0.05, whereas the probability for
removing it was set to 0.051. The results of the lo-
gistic regression are presented as odds ratios (OR)
along with 95% confidence intervals (ci). All analyses
were performed using the Stata 11.0 MP statistical
software (Stata Corp, TX, USA).
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Results Multivariate analyses

Descriptive statistics and bivariate analyses The final model that resulted after the stepwise

A total of 1,588 children and adolescents (51.9% regression analysis is presented in table 2. All the
females, aged 12.94+2.8 years) were included in the parameters that were significantly related to bul-
analysis. Bullying was reported in 165 children corre-  lying in the bivariate analyses were retained in the
sponding to a prevalence of 10.4% in our population.  final equation, with the exception of school group
Correlations between bullying and demographic (primary school versus high school), where the ob-
and socioeconomic factors are illustrated in table 1. served effect in the bivariate analyses was absorbed

Table 1. Demographic and socioeconomic characteristics and their relation to the probability of victimization
(1a. Categorical parameters, 1b. Continuous parameters).

1a. Categorical parameters

Probability pi
of victimization

Group, n (%) 0.001
Primary school (6-12 yrs), 416 (26.2%) 14.9%
High school (Gymnasium & Lyceum, 12-18 yrs), 1172 (73.8%) 8.8%

Gender, n (%) 0.8
Females, 825 (51.9%) 10.2%
Males, 763 (48.1%) 10.6%

Urban vs rural, n (%) 0.01
Urban, 1088 (68.5%) 11.7%
Rural, 500 (31.5%) 7.4%

Islands vs continental areas, n (%) 0.27
Islands, 268 (16.8%) 8.2%
Continental areas, 1320 (83.2%) 10.8%

Main urban centers, n (%) <0.001
Athens & Thessaloniki, 876 (55.2%) 13.4%
Elsewhere, 712 (44.8%) 6.6%

Parental origin, n (%) 0.065
Both parents Greeks, 710 (44.7%) 11.7%
One parent Greek, 98 (6.2%) 14.3%
Both parents non-Greeks, 780 (49.1%) 8.7%

Paternal educational level, n (%) 0.43
Primary school, 78 (4.9%) 15.4%
Gymnasium, 232 (14.6%) 9.5%
Lyceum, 630 (39.7%) 10.8%
University, 647 (40.8%) 9.7%

Maternal educational level, n (%) 0.038
Primary school, 78 (4.9%) 19.2%
Gymnasium, 126 (7.9%) 8.7%
Lyceum, 647 (40.8%) 8.8%
University, 737 (46.4%) 11.1%

Continues
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Table 1. Demographic and socioeconomic characteristics and their relation to the probability of victimization
(1a. Categorical parameters, 1b. Continuous parameters) (Continued).

1a. Categorical parameters

Probability pi
of victimization
Family’s economic status, n (%) 0.002
Good, 601 (37.8%) 8.0%
Average, 890 (56.1%) 11.1%
Poor, 97 (6.1%) 19.6%
Number of adults at home, n (%) 0.055
One, 111 (7.0%) 12.6%
Two, 1282 (80.7%) 9.5%
Three, 126 (7.9%) 12.7%
Four, 65 (4.1%) 18.8%
Family size (persons at home), n (%) 0.26
2-3 persons, 269 (17.0%) 13.0%
4-5 persons, 1124 (70.8%) 9.7%
6-8 persons, 194 (12.2%) 10.8%
Parental presence at home, n (%) 0.3
Single parent, 139 (8.8%) 13.0%
Both parents, 1449 (91.2%) 10.1%
Days of physical exercise per week, n (%) 0.9
None, 270 (17.0%) 10.4%
1-3 days, 885 (55.8%) 10.3%
4-7 days, 432 (27.2%) 10.7%
Television exposure (hours per day), n (%) 0.19
1 hour or less, 575, (36.2%) 11.3%
1-3 hours, 923 (58.1%) 9.4%
More than 3 hours, 90 (5.7%) 14.4%
Person at home with a severe health problem, n (%) 0.004
No, 1470 (92.6%) 9.7%
Yes, 118 (7.4%) 18.6%

1b. Continuous Parameters

Overallii Bullyingi No bullyingii p
Age (years) 12.9+2.8 12.3+3.1 12.9+£2.7 0.01 i
13.3 (11.9-14.5) 13.0 (9.6-14.3) 13.3 (12.0-14.5)
Number of children 2.23+0.89 2.17+1.00 2.23+0.88 0.093iv
at home 2 (2-3) 2 (2-3) 2 (2-3)
Parental combined educational 44+15 4.4+1.6 45+15 0.73lv
level 5 (4-6) 5 (4-6) 5 (4-6)

Note: p<0.05 was considered as statistically significant; Parental combined educational level is a 0-6 scale
resulting from summing the maternal and paternal educational level: primary school: 0, gymnasium: 1, lyceum:
2, higher degree: 3

(i) Fisher’s exact test, (i) mean = standard deviation, median (interquartile range), (i) Student’s t-test, (iv) Mann-
Whitey U-test
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Table 2. Logistic regression analysis on the probability of victimization.

Parameter Odds Ratio 95% CI o]
Main urban centers or not

Athens/Thessaloniki vs Elsewhere 2.63 1.78-3.87 <0.001
Person with a chronic health problem at home

Yes vs No 1.90 1.12-3.20 0.016
Family’s economic status

Poor vs Good 1.83 1.05-3.20 0.032
Parental combined educational level 0.88 0.78-0.99 0.05
Number of adults at home

Four vs Two 2.00 1.00-3.77 0.041

Note: Stepwise backward multiple logistic regression was conducted; p<0.05 was considered as statistically
significant; Combined parental educational level is a 0-6 scale resulting from summing the maternal and paternal
educational level: primary school: 0, gymnasium: 1, lyceum: 2, higher degree: 3. It was treated as continuous

variable; Cl=Confidence interval

by the other covariates in the final model. In detail,
living at a main urban center (2.6 times higher prob-
ability of bullying), the presence of a person with
a chronic illness at home (1.9-fold increased prob-
ability), reporting poor financial status compared to
good (1.8 times increased risk) and increased num-
ber of adults at home (4 vs. 2.2-fold higher probabil-
ity) had a positive correlation with the prevalence of
reported bullying victimization. The parental educa-
tional level had an inverse mode of association, with
an estimated decrease of 12% in the risk of bully-
ing per one unit higher educational level in our 0-6
scale (table 2).

Discussion

We investigated the prevalence of the perception
of being bullied in a large school-based sample of
Greek children and adolescents from 6 to 17 years of
age and explored the relations among the subjec-
tive impression of bullying victimization and several
sociodemographic, socioeconomic, physical, and
psychosocial factors.

Overall, 10.4% of our school-based sample report-
ed being bullied. In a representative sample of Greek
late adolescents, the prevalence of pupils involved
in bullying-related behaviors at least once monthly
either as victims, perpetrators or both was 26.4%,
while the prevalence of victims only and victims-
perpetrators was 12.8%.%* Bullying at school takes
place in almost all countries although its prevalence

is highly variable."” The cross-cultural variations of
the prevalence of bullying may reflect the different
culture-specific risk factors among countries or may
be the result of differences in study design, the na-
ture of the sample, the definition of bullying used
and the target population (perpetrators, victims or
both).>?*

The multivariate analysis pointed out that living at
a main urban center, the presence of a person with
a chronic illness at home, poor financial status, in-
creased number of adults at home and low parental
educational level are associated with a perception
of being bullied.

Age and gender

In our sample, percentages of children being bul-
lied were higher in the younger age group as indi-
cated by the school grade. In addition, the group of
children reporting victimization was significantly
younger than children and adolescents who did not
report victimization. Also, there was no significant
difference in the prevalence of reported victimiza-
tion between the two sexes. These findings are in
line with previous studies assuming that a factor
strongly associated with victimization is younger
age, while sex has not been observed to have an im-
pact on the frequency of being bullied reports.'*%
However, age per se did not modify any of the as-
sociations and was not a significant predictor of vic-
timization in the multivariate model.
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Geographic data

Bullying is by definition a phenomenon that oc-
curs within a social context. The factor most strong-
ly associated with the perception of being a bully-
ing victim was the residency in main urban centers.
This finding needs to be considered in the context
of previous research on the association of school
and/or neighborhood factors with the prevalence
of bullying victimization. More precisely, it has been
previously reported that school overcrowding and
larger school size are key factors in the likelihood of
becoming a bullying victim.?®?” Also, hostile inter-
actions in the neighborhood level, which are more
common in main urban centers, may lead to repro-
duction of such bullying behaviors in the school
context.?® Moreover, this finding may reflect to a
certain extent the low degree of social cohesion
that characterizes the large urban centers in com-
parison to rural areas and small cities, where chil-
dren’s friendships and close peer networks function
as protective factors for bullying victimization.?
Finally, a possible alternative explanation of the
higher probability of victimization in urban centers
may reside in factors including heightened aware-
ness and less fear or shame from the part of the chil-
dren or/and their parents respecting the declaration
of the bullying victimization incident.

Socioeconomic status (SES)

Our approach to measuring SES comprised as in-
dicators the paternal education, the maternal edu-
cation, the combined parental educational level and
the economic status of the family. The multivariate
analysis showed that both lower educational level
of parents and lower economic status of the family
are independently associated with a higher risk of
children being bullying victims. The findings con-
cerning the parental educational level are in line
with previous studies indicating that poor parental
education is associated with a significant increased
risk of victimization.>'®3° A possible explanation of
this pattern is that high level of parental education
is accompanied by greater access to intellectual
resources and positive family environment, which
are both related to children’s development of ad-
equate social skills, positive self-related cognitions
and problem-solving skills.""'® Furthermore, our
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study has pointed out a positive relation between
the lower economic status of the family and the re-
ported victimization. In accordance with our find-
ings, there is a broad agreement to date suggesting
that victimization is positively related to low SES.'”?!
An explanation of this finding may reside in the fact
that being different from the peer group is a main
motivator for victimization.3? In addition, low pa-
rental SES has appeared to be associated with more
adverse home environments.!” The positive associa-
tion between low self-reported parental affluence
and bullying victimization in our sample may reflect
the degree of socioeconomic disparities within the
Greek society. In addition, it could be argued that
except from the SES as an absolute value, the focus
of interest should be on the degree of socioeco-
nomic inequality among children in the school as a
factor of higher risk of victimization.

Family context

The presence of a person with a chronic illness
at home and increased number of adults at home
correlated positively with the prevalence of those
perceiving themselves to be victims of bullying.
Although it would be premature to make a hypoth-
esis about these associations until future studies are
conducted, explanation for these relations should
be considered. Most studies on the impact of dis-
ease on family members have shown that a wide va-
riety of aspects of family quality of life can be affect-
ed in multiple ways across all medical specialties.*®
Several impact areas have been identified, including
familial psychological and emotional functioning,
financial resources, family interpersonal relation-
ships, education and work, leisure time, and social
activities.>*** As a consequence, parents’ emotional
distress may disrupt both parenting and the inter-
actions between parent and child leading to poor
outcomes of children’s physical and emotional
health and their cognitive and social functioning.
Negative family environment, emotional instability,
internalizing problems, low self-esteem and lack of
adequate social problem-solving skills are signifi-
cant predictors and have been consistently asso-
ciated with bullying victimization.>"" We have no
clear explanation for the positive influence of the
number of adults at home to the perception of be-
ing victimized. In previous studies it was suggested
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that having a calm and well-structured home envi-
ronment characterized by warm relationships within
the family is important for positive development in
all children.?” This may reduce overall stress levels
in victimized children and increase the potential
of achieving positive social adaptation.>” We sup-
pose that the presence of more than two adults in
the household potentially increases the amount of
adult time available to a child but may lead to role
confusion and complicate the difficulties inherent in
parenting.?

Strengths and limitations of the study

The major strengths of the study are the large epi-
demiological sample of 1,588 children from a wide
range of ages, as well as the geographical distribu-
tion of the sample, including urban and rural areas
all over the country. However, our findings should
be interpreted cautiously in the light of several limi-
tations. First and foremost, the cross-sectional de-
sign of the study does not allow determining the di-
rectionality of the associations. In addition, parents
and adolescents were called to answer in a simple
“yes or no” question assessing the subjective percep-
tion of being victimized. Thus, a potential confound-
ing factor is the personal differences in understand-
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ing of the term of bullying victimization.?® Another
limitation may stem from the fact that all variables
were self-reported and not based on objective data.
Also, although the list of variables was extensive,
it was not exhaustive given that individual factors,
which have been shown to be predictors of victim-
ization, were not included. Finally, for the precise
interpretation of our results it should be taken into
account that the group of victims and the group of
bully-victims are treated as a single group and also,
the different types of bullying (i.e. direct/indirect,
verbal/physical etc.) were not assessed.

Conclusions

Our findings demonstrate the extent to which in-
fluences external to individual children and adoles-
cents play a decisive role to their perception of be-
ing victimized. Thus, our results highlight the need
to also consider the influence of contextual factors
in the design of targeting efforts countering and/or
preventing bullying victimization. Finally, while this
study may add to our knowledge of the prevalence
and potential risk factors of bullying victimization
among Greek children and adolescents, further re-
search with prospective studies is needed.

IxoMikO¢C EK@WOBIGHOC:
Ixetil{Opevol Tapayovreg miaiGiov
6e eNANVIKO Jeiypa madwwv Kat e@rBwv
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A’ Maidtatpikn KAvikni, latpikry ZxoAn, EBvikd kai Kamodiotpiaké lMavemotriuio ABnvav,
Noookoueio lMaibwv «H Ayia Zopia», ABrva
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To @aIvOpEVO TOU OXOANKOU €KQOBIOHOU aTOTEAEl ONUAVTIKO TTAPAYOVTA APVNTIKAG EMidpaong
0TN CWHATIKA KAl YPUXIKA Lygia Tou atdépou KaBWE Kal oTnv eupUlTEPN KOIVWVIKN AElIToupyia.
Meléteg mapéxouv Sedopéva yla Tn oxéon mapayovtwy mhatciou pe Tn Bupatomnoinon oTo mhaiolo
OXOAMKOU eK@OPIoPOU. ZTOUG TapdyovTeG MAaiciou mepthapydvovtal avapeoa o€ AANOUG TO KOl-
VWVIKOOIKOVOMIKO €TTIMESO TWV YOVEWV/TNG OIKOYEVELAG, N TTOIOTNTA TOU OLKOYEVEIAKOU TTEPIBAN-
AOVTOG, YeVIKA Kal €I8IKA XOpaKTNPLOTIKA TOU 0XO0AIKOU TTAaloiou, 6Twg To péyeBog Tou oxoAeiou



224

P. PERVANIDOU et al

Kal n Soun Tou Kabwg emiong Kat MolkiAa XapaKkTNEIOTIKA TNG KolvoTnTag. H mapovoa avadpoutkn
MEAETN €0TIALEL OTN OXEON OPICHEVWY SNUOYPAPIKWY KAl KOIVWVIKOOIKOVOUIKWY TTAPAYOVTWY HE
TNV UTTOKEIUEVIKA avTiAnyn Bupatomoinong oTto mAaiclo oXoAIKoU eKQOPIoHOU o€ Seiypa amo Tov
eAANVIKO MANBUOoPO madiwv Kal epriwy 6-17 eTwv. YmoBéoape 6Tt emEPATEIC EEWTEPIKEG TWV ME-
HOVWHEVWY atopwy Stadpapatifouv amo@acloTikd pONO 0TNV UTTOKEIPEVIKN avTiAnyn Bupato-
moinon¢ Toug 0To oXoAIkO TepIBdANov. H aflohdynon tng Bupatomoinong éylve péow epwTNoNg
TUTIOU «val/OXI», N omoia emPBePaiwve N améppInte avtioTolxa To yeyovdg 0Tt o matdi i o épnog
éxel umdp&el kamola oTiyur OUpa eKPORIOUOU 0TO OXOAIKO TTEPIBANNOV. ZUyXPOVWE, CUAAEXBNKAV
aTO TOUC YOVEIC TANPOPOPIEC OXETIKA UE SNUOYPAPIKA KAl KOIVWVIKOOIKOVOUIKA GTOIXE(A TwV Ol
KOYEVEIWV TWV TTASIDV KAl TwV EQRABWV. ZUVOAIKA CUUTTEPIANAPONKAV oTn PeAéTN 1.588 maidid Kal
épnpPol (51,8% kopitola, péon nAikia: 12,9+2,8 £tn). O emMMOAACUOC TNG UTTOKEIPEVIKNAG EVTUTTWONG
Bupatomoinong oto cuvolo Tou deiypatog itav 10,4%. Avaluon moANAmARG AoyloTIKNAG TTAAvEpo-
pnong €dei&e BeTikn ouoyxétion tng mMBavoTnTag Bupatomoinong Pe TNV Katolkia o€ KUPLA ACTIKA
meploxry (Odds Ratio [ORI: 2,63, Cl: 1,78-3,87, p<0,001), TNV Mopouacia 0TO OTITI EVOC ATOUOU ME
Xpovia vooo (OR: 1,90, Cl: 1,12-3,20, p=0,016), TO XOUNAO OLKOYEVEIOKO OlKOVOULKS emimedo (OR:
1,83, ClI: 1,05-3,20, p=0,032) kat Tov auénuévo aptBuo evniikwv oto omitt (OR: 2,00, Cl: 1,00-3,77,
p=0,041). Emiong, To uPNAOTEPO HOPPWTIKO ETTMESO TWV YOVEWV CUOXETIOTNKE HE XAUNAOTEPN
mBavétnTta oxoAikol ekpofiopol (OR: 0,88, Cl: 0,78-0,99, p=0,05). Ta gupruatTa TG MapoLoaAg
MEAETNC KATASEIKVUOUV OTL SNUOYPAPIKOI KAl KOIVWVIKOOIKOVOIKOI Tapdyovteg Stadpapatiouv
ONUAVTIKO PONO OTNV UTTOKEIMEVIKN avTiAnyn Bupatomoinong amd oXoA ko ek@oBiopd petady mat-
Siwv kat eprBwv. Emopévwg, unmoypaupifetal n avdykn va cupmeptdapfBavovtal otov oxeSlaouo
napePPAcewy mPOANYNG /KAl AVTILETWTTIONG TOU OXOAIKOU €KQOBIOHOU TTapAyoVTEG TTOU APO-
POUV OTO EUPUTEPO SNUOYPAPIKO KAl KOIVWVIKOOIKOVOUIKO TTAdICIO.

NEéEerg eupeTnpiou: ZXOAKOC EKQOPIOUOG, Bupatomoinon, dnUoypa@ikoi MapdayovTES, KOWWVIKO-
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OIKOVOUIKN KatdoTaon, mapdyovTteg mhalciou.
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n abundance of research has demonstrated that substance addicted individuals, when

they are exposed to a substance related stimulus, show a positive correlation between

physiological measurements, such as an increase in heart rate and sweating, and behav-

ioral reactions, that include craving and substance use or consumption. Films depicting
smoking behavior are regarded as cues to induce smoking behavior. The current study aimed to
investigate the effects of smoking behavior portrayed in movies on actual craving experienced by
smokers who watch on screen actors consume tobacco products. In addition, the effects of receiv-
ing orally administered nicotine (chewing gum), a regular chewing gum or no additional interven-
tion were examined. In particular, the study aimed to investigate how these factors impact nicotine
craving as well as the heart rate and sweating. The majority of the participants were University of
Bedfordshire students and staff. Thirty smokers (12 males and 18 females) having received a nicotine
gum, a regular chewing gum or no gum, were exposed to a digital video clip showing actors smok-
ing. The participants chose the type of chewing gum they wanted. Heart rate (HR) and galvanic skin
response (GSR) were measured during the course of the experiment. Prior to and after watching the
movie clip participants completed the Brief Questionnaire of Smoking Urges (QSU-Brief) and the
Perceived Stress Scale (PSS). According to the results, the craving was increased when compared to
the baseline score (t=-3.76, p<0.001). Additionally, a correlation was found between the baseline
level of craving and perceived stress before and after the movie (r=0.39). Nicotine chewing gum was
found to have a significant impact on participants’ heart rate (p<0.05) but not on GSR. A significant
difference was found in participants in the normal chewing gum condition reporting higher levels
of craving than the other two groups (p<0.05). Age was found to positively related to post-measures
of nicotine craving which was found to be higher for young respondents (r=-0.47, p<0.01). The data
further show that the depiction of smoking behavior in the media is likely to have a significant im-
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pact on smoking craving, smoking behavior and nicotine consumption. The current study confirms
and replicates some of the previous findings within the field of smoking behavior and nicotine crav-
ing such as high susceptibility of younger adults to media influence.

Key words: Film clips, galvanic skin response, heart rate, smoking craving, stress.

Introduction

Tobacco consumption is frequently depicted by
the media in one form or another, in both grown-
ups and adolescents of both gender and varied
ethnicity, occupational and socio-economic status.'
There is little evidence of whether and how mov-
ies may be experienced as cue exposure stimuli
for smokers and whether they could be a factor in
smoking relapse, resulting from individuals ob-
serving the actors smoke.? Specific behaviours, at-
titudes, cue exposure, and social norms influence
the behavioural status of the individual, which may
be related to smoking initiation. Smoking cues and
smoking-influential stimuli, which are movie-relat-
ed, are underlying different cognitive mechanisms,
which can greatly influence an individual’s smok-
ing behaviour.? This can imply that an individual is
attracted subconsciously to the smoking character,
which in turn can lead the smoker to experience
episodic craving levels, which accordingly will lead
the individual to light a cigarette.®

A study adopting an experimental design exam-
ined a total of 65 young participants who smoked
daily and were shown a 41-minute clip movie (with
or without smoking cue stimuli); the results sug-
gested that there is no effect of smoking cues in
movies on craving.* Another experimental study
suggested that males had a significantly higher in-
crease in the levels of craving than females when
exposed to smoking cues by watching six differ-
ent popular movie clips.” Both studies took crav-
ing measurements after the exposure but did not
assess baseline scores. A school-based longitudi-
nal study focusing on examining the relationship
between the time spent exposed to movies and
smoking onset, reported that 1,697 of the 9,987
adolescents started to smoke due to the exposure.®
It is worth noting that the authors took into consid-
eration factors such as age, gender, family influence,

school performance, TV screen time and peer pres-
sure. Furthermore, in a similar study it was found
that individuals were experiencing a minimum of
three cue encounters each week.” Taking the pre-
vious study into consideration it can be a valuable
tool in order to understand that the environment of
today’s society is filled with cues that even if an in-
dividual wished to abstain or succeeded in smoking
cessation it can make it difficult to maintain contin-
ued abstinence.

An abundance of research has demonstrated
that individuals who are addicted to substance
show an increase in heart rate and sweating as
well as behavioural reactions, which include crav-
ing and substance use or consumption.®'* When
an experiment is conducted, craving is measured
by means of self-report and physiological meas-
urements, which are commonly taken in the form
of heart rate (HR), galvanic skin response (GSR)
and, in some cases, by taking an electroencepha-
logram.!" Studies support that an individual who
smokes and is exposed to smoking-relating-cue,
report an increase in cardiovascular reactivity and
in episodic craving levels rather than the one ex-
posed to neutral-related-cues.''® Physiologically,
tobacco consumption increases stress hormones
and cortisol levels. Long-term use of smoking has
an effect on hypothalamic pituitary adrenal axis,
stress hormones resulting in secretions of cortisol
which is higher than normal in individuals who
smoke than those who don’t."*

Intervations using virtual reality suggest that
smoking cues lead to a significant increase in to-
bacco consumption. However, this does not provide
us with enough evidence in order to suggest that
those cues will have the same effect in real life sce-
narios.'>'®

The aim of this study was to examine the effect of
smoking behaviour portrayed in movies on actual
craving experienced by smokers who watch actors
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to consume tobacco products. In addition, the ef-
fect of receiving orally administered nicotine (chew-
ing gum), a regular chewing gum or no additional
intervention was examined. In particular, the study
aimed to investigate how these factors may impact
physiological measurements such as HR and GSR. It
was expected that significant correlations would be
found between physiological measurements and
self-reported measures of stress, between stress and
smoking craving measures, between pre- and post-
measures of the smoking craving, while younger
participants would be more susceptible to smoking
cues shown in movies.

Material and method

Design

The current research project used an experimen-
tal design, employing a number of quantitative
measures. There were three independent variables:
(1) viewing of a movie clip depicting scenes involv-
ing smoking, which are shown to all participants, (2)
the level of current smoking behaviour, as assessed
by self-report (participants were asked to categorise
themselves as low, medium or heavy smokers based
on their personal perception of their level of nico-
tine consumption), and (3) the influence of nicotine
gum, a normal chewing gum or no gum on cigarette
craving when watching others smoking on TV. Four
dependent measures are recorded: (1) heart rate, (2)
galvanic skin response while smoking craving, (3)
stress levels, and (4) smoking craving.

Participants

The participants were a convenience sampling of
totally 30 smokers (12 males and 18 females), stu-
dents from the University of Bedfordshire (United
Kingdom) or staff. Participants had to be at least 18
years.

The procedure:
1. Allocation to conditions

At the beginning of the experiment, participants
were given a choice between receiving nicotine

chewing gum (Nicorette icy white, 2 mg gum nico-
tine), regular chewing gum or no chewing gum.

Five respondents classified themselves with self-
assessment as low smokers, thirteen as medium
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smokers and twelve reported being heavy smokers.
This classification was based on their own subjective
perception of their level of cigarette consumption.

2. Baseline measurement of nicotine craving
and stress

Subsequently, participants were asked to com-
plete the Brief Questionnaire of Smoking Urges
(QSU-Brief) in order to take a baseline for smoking
craving. The QSU-Brief'’ is composed of 10 items
measuring smoking craving levels experienced in a
particular moment by individuals. The answers are
given on a 7-point Likert scale (1=strongly disagree
to 7=strongly agree). The scale consists of two sub-
scales; (i) Cigarette Craving (positive reinforcement of
smoking, Factor 1, Items 1, 3, 6, 7, 10) and (ii) Coping
Difficulties (negative reinforcement properties of
smoking, Factor 2, Items 2, 4, 5, 8, 9)."” Internal con-
sistency of the QSU-brief has previously been report-
ed to be very high with a Cronbach’s alpha=0.97."®

Participants, also, completed the Perceived Stress
Scale in order to control the initial stress level. The
Perceived Stress Scale'® (PSS) is widely used for the
measurement of the perception of stress. It meas-
ures the extent of stress felt in situations that are
regarded as stressful by individuals. The PSS is com-
posed of 10 items evaluating the responses from the
last month. The scoring is ranged from 0 (Never) to 4
(Fairly Often). Internal consistency has been found to
be high.?

3. Galvanic skin response and heart rate

The materials used included an IBM compatible
computer with a Power Lab 26T data acquisition sys-
tem, running chart 5.5.1 software used with a finger
pulse transducer to measure the participant’s HR
and finger electrodes to measure GSR. Subjects were
linked with Powerlab whilst they were watching a
short video clip, which lasted 1:18 minutes showing
a number of actors consuming tobacco products. HR
and GSR were measured during the course of the ex-
periment.

Following the movie clips, participants once again
completed the QSU-Brief as a post measure.

All questionnaires, as well as the consent form,
were completed online via Qualtrix software.
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Statistical analysis

A number of correlations were run to investigate
relationships between the dependent measures.
Pre and post comparisons were used to determine
the effect of watching the movie clips of actors
consuming tobacco products. More specifical-
ly, t-test was used in order to compare the mean
scores on the variables for the different groups
of participants. Correlational analyses were used
in order to explore the relationships between the
pre and post measurement of smoking craving. A
repeated measures t-test was used in order to de-
termine whether there is statistical significance be-
tween pre and post measurements of the QSU-Brief.
Two-way ANOVA was used in order to investigate
the effect on the type of gum on the physiological
and psychological measures (GSR, HR, craving). All
data was parametric (GSR, HR and QSU-Brief), and
as a result, parametric test was used.

Ethics

The study followed the British Psychological
Society ethical guidelines and was approved by the
Ethics Committee of the Department of Psychology,
University of Bedfordshire. Conditions were allocated
on a voluntary basis of participant choice. Individuals
were given the option to choose if they wished to re-
ceive the nicotine chewing gum, the no-nicotine gum
(normal gum) or no chewing gum at all. Participants
were informed both verbally and on the consent form
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that: (i) they can withdraw anytime they wish with-
out any penalty, (i) they may experience high level of
smoking craving and (iii) about the effects of watch-
ing smoking clips on nicotine craving as well as the ef-
fect of nicotine gum. For ethical reasons, participants
were asked to create their unique identification code,
which was composed by their age (e.g.: 25) followed
by their date of birth (e.g.: 24/07/1988), followed by
their initials (e.g.: PK.), overall a normal code would
look like 25-24/07/1988/PK.

Results
Descriptive characteristics

Participants were aged between 20 and 54 (Mean=
26.2, SD=7.1). Means and standard deviations for the
dependent variables were calculated for the de-
pendent variables. The smoking craving levels were
higher after the intervention than prior to the experi-
ment. Perceived Stress scores produced an average
of 18.6 out of 40 suggesting intermediate stress lev-
els. HR was overall normal. An independent meas-
ures t-test showed that an overall increase of smok-
ing craving (QSU-Brief) was found between pre and
post measures. This increase could be observed for
both the Cigarette Craving factor and the Coping
Difficulties factor (table 1).

Table 2 displays means and standard deviations
for the dependent measures across the three ex-
perimental conditions. HR was high in the nicotine

Table 1. Means and standard deviations for dependent measures and pre versus post comparisons.

Mean SD t p

QSU-Brief Total Pre 30.0 10.4
-3.76 <0.001

Post 46.5 17.0

Cigarette Craving (Factor 1) Pre 27.1 9.2
-3.58 <0.001

Post 30.5 12.8

Coping Difficulties (Factor 2) Pre 7.9 3.1
-3.57 <0.001

Post 11.6 5.3

Perceived Stress Scale 18.6 4.4

HR 80.4 15.3

GSR 4.1 8.3

Notes: SD=Standard Deviation; QSU-Brief=Brief Questionnaire of Smoking Urges; HR=Heart Rate; GSR= Galvanic

Skin Response
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Table 2. Comparisons between the three study conditions.

Nicotine gum Normal gum No gum
Mean SD o] Mean SD p Mean SD p

HR 89.3 176 <0.05 80.1 11.8 71.8 11.8
GSR 2.03 4.89 6.71 13.3 3.72 3.29
Perceived Stress 18.2 343 20.2 5.57 17.4 3.71
Scale
QSU-Brief Total Pre 31.5 10.7 42.2 4.92 <0.05 314 11.1

Post 493 13.9 52.8 13.1 37.5 20.7
Cigarette Craving Pre 14.0 2.9 20.4 3.1 13.2 25
(Factor 1)

Post 235 3.8 <0.05 22.8 3.6 16.0 23
Coping Difficulties Pre 17.5 29 21.8 1.9 18.2 21 <0.05
(Factor 2)

Post 25.8 2.1 <0.05 30.0 1.9 <0.05 215 1.9

Notes: SD= Standard Deviation; HR=Heart Rate; GSR= Galvanic Skin Response; QSU-Brief=Brief Questionnaire

of Smoking Urges; ANOVA Test was applied

gum condition and low in the regular gum condi-
tion. Conversely, GSR was found to be high in the
normal gum group and low in the nicotine gum
condition. Perceived stress level was high for the
normal gum group and low for those who had
not taken any gum. Nicotine craving was found to
be increased after the intervention for all groups;
however, the largest increase was observed for the
nicotine gum group. Moreover, craving scores were
found to be more wide spread after the interven-
tion.

Correlations

Age was found to positively related to post-meas-
ures of nicotine craving which was found to be high-
er for young respondents as revealed by a bivariate
correlation (r=-0.47, p<0.01). Upon closer examina-
tion of the previously identified factors, it became
clear that this relationship arose from the smoking
craving factor, (r=—0.485, p<0.01), while no correla-
tion was found with the Coping Difficulties.

Self-reported classification as low, medium or
heavy smokers was, also, investigated in relation
to the dependent measures but was not found
to have an impact on any of the variables in a se-
ries of independent measures ANOVAs. The three

groups were consequently collapsed for further
analyses.

A weak correlation was observed between pre and
post measures of the QSU-Brief (r=0.33) which just
failed to reach significance (p=0.74). This relation-
ship was substantially stronger the smoking crav-
ing factor exhibiting a weak to a medium correla-
tion between pre and post measurements (r=0.44,
p<0.01). No relationship was found with the Coping
Difficulties factor and no correlation was found with
any of the post measures. A correlation was, also,
found between perceived stress and pre scores of
the QSU-Brief (r=0.39, p<0.01). Once more, the rela-
tionship occurred only for the pre-measure of the
smoking craving factor (r=0.42, p<0.05) while no rela-
tionship was found with the post measures or either
measure of the Coping Difficulties dimension. Also,
while scores of the Cigarette Craving factor were
found to be unrelated to Coping Difficulties prior to
watching the video depicting smoking, a strong cor-
relation was found for the post measurement follow-
ing the intervention (r=0.717, p<0.001).

Two independent measures ANOVAs showed that
the condition into which participants were entered
(nicotine chewing gum, normal chewing gum or no
chewing gum) did not have an effect on GSR but
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was found to have an impact on HR with those hav-
ing chosen the nicotine gum showing significantly
more beats per minute than participants who did
not chew any gum at all as revealed by the post-hoc
analysis (p<0.05).

When analysing the baseline scores of the QSU-
Brief in the pre condition, it was found that partici-
pants in the normal chewing gum group displayed
significantly higher craving than those in the other
two groups (p<0.05 for both) as revealed by an in-
dependent measures ANOVA. To accurately assess
the post scores obtained, pre measures were con-
trolled for in the subsequent ANOVA run on the
post measures. Coping difficulties were greater for
both chewing gum groups (nicotine and normal)
than for the no chewing gum group (p<0.05 for
both).

A mixed measures ANOVA was also run in order
to investigate differences between participants
who received nicotine gum, normal gum or no gum
in both pre- and post- craving scores (QSU-Brief).
No interaction was observed between pre and
post measures and the three experimental condi-
tions. However, breaking down scores for the three
groups post-hoc analysis revealed that no increase
in craving occurred for participants without chew-
ing gum while an increase was observed for re-
spondents who had received the normal chewing
gum which fell just short of significance (p=0.053).
Furthermore, a significant increase in smoking crav-
ing was found for individuals who had chosen the
nicotine gum (p<0.01).

These effects were also investigated for the sepa-
rate factors and it was found that at post measure-
ment Cigarette Craving in participants who had re-
ceived the nicotine chewing gum was higher than
prior to the intervention, while no differences could
be found in either of the other two groups.

Discussion

Craving was found to increase at a similar rate for
both the total score of the QSU-Brief as well as the
two factor dimensions, suggesting that watching
the movie clips had a substantial impact on levels of
smoking craving. It is interesting to note that while
Cigarette Craving and Coping Difficulties measure-

FILM CLIPS SMOKING BEHAVIOR AND NICOTINE CRAVING 231

ments were not related at the start of the experi-
ment, a strong, significant correlation emerged fol-
lowing the intervention. Since both dimensions also
displayed a significant increase, this suggests that af-
ter watching the smoking scenes, participants were
both, more likely to crave a cigarette and less able to
cope with their desire.

There was expected to be a significant correlation
between physiological measurements (HR and GSR)
and self-reported (Perceived Stress Scale) meas-
ures of stress. Results indicate that it could not be
confirmed in the experiment presented here as no
correlation was found between physiological meas-
ures of stress and self-reported measures of stress
although previous research has found clear links
between physiological arousal and subjective per-
ceptions of stress. Others?' examined the hypoth-
esis that psychological stress can induce changes in
the heart rate.

A weak correlation observed between pre- and
post-measures of the QSU-Brief just failed to signifi-
cance, suggesting that the intervention was partly
successful in altering the amount of craving expe-
rienced by the participants. Detailed examination
showed that a stronger relationship existed between
pre and post measures of the Cigarette Craving di-
mension, while no correlation could be found for the
Coping Difficulties subscale. This suggests that while
the overall amount of craving experienced may have
been altered, the main effect was seen on how well
participants could cope with their desire following
exposure to the movie clips.

A correlation was also observed between baselines
levels of craving and perceived stress. This is in line
with previous findings showing that stress is a main
mechanism in initiating smoking behaviour.>? This
relationship, once more emerged only between
the pre measurement of Cigarette Craving, while
post measures and measure of Coping Difficulties
did not correlate with either physiological or self-
reported measures of stress. In particular, it should
be noted that the absence of a correlation between
post measures of Cigarette Craving and perceived
stress, suggests that craving experienced after the
experiment is more likely to be due to the interven-
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tion than to stress experienced before watching the
movie clips.

While no overall difference in levels of craving
was observed between those having received nico-
tine gum, normal gum or no gum, it appeared that
both chewing gum groups experienced more dif-
ficulties in coping with their craving than the no
gum group. This suggests that the action of chew-
ing may have a negative impact on managing crav-
ing, possibly due to the oral involvement associated
with both activities.?*

A clearer picture could, however, be noticed when
nicotine craving scores in the three conditions were
compared between pre and post measures. While
no difference was found between pre and post
measurements for the no chewing gum group, an
increase could be observed in respondents who
had chosen the normal chewing gum. The differ-
ence was just above the significance level but it
would be likely to become more pronounced in a
larger sample.

A significant increase in craving was, also, found
for the nicotine chewing gum group. In particular, it
could be seen that scores increased on the Cigarette
Craving dimension only for participants in the nico-
tine gum condition, while Coping Difficulties in-
creased for both the nicotine gum and chewing gum
group. These findings suggest that, contrary to the
intended purpose of nicotine gum, nicotine gum in-
creased cigarette craving rather than helped smok-
ers control it.

In the current experiment chewing nicotine gum
was found to have an impact on HR but not on GSR.
This is likely due to the stimulating effects of nicotine,
which increases blood flow and consequently leads
to an increase in HR.>> While a small increase was,
also, observed for those with normal chewing gum,
the difference was not significant and this may be
due to the additional movement required for chew-
ing. Others suggested that smokers reported fewer
cigarette puffs and the time until they first lit their
first cigarette increased significantly.”® The chewing
gum was, also, a factor that helped smokers to deal
with withdrawal symptoms in relation to the control
group.?’

The current study did not find a relationship be-
tween gender and nicotine craving. Research evi-
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dence suggests that female individuals are more
prone to nicotine intake than men. Furthermore, the
smoking behaviour of females is influenced by a va-
riety of different variables and not primarily related
to the role of nicotine itself as it happens with males.
Again, the association between gender and smoking
behaviour is clouded by a variety of mixed results.?®
In general, it is suggested that, even though gender
differences apply, the individual perception towards
the smoking behaviour plays a vital role.

This study is subject to some limitations that need
further examination. A larger group of participants
would have revealed an overall statistical signifi-
cance which could lead to a better explanation of
the variables involved. Also, the classification of
participants in the three categories (low, medium
or heavy smokers) was not based on the number of
cigarettes consumed per day but by the self-report
method. The selection of participants to be included
in the nicotine chewing gum group or in the other
two groups is another limitation of this study since
there is no comparison of the effect of nicotine with
placebo. At the same time, it needs to be considered
that each individual is adopting smoking behaviour
for a variety of different factors determined by their
personal life circumstances.

Conclusions

The current study built on existing research in the
area but used a different approach that incorporates
the effect of smoking in movies on current smok-
ers and the effectiveness of nicotine chewing gum
in regulating nicotine craving. Overall, the current
study confirms and replicates some of the previ-
ous findings within the field of smoking behaviour
and nicotine carving such as higher susceptibility
of younger adults to media influence. Surprisingly
enough, in this study, the findings that nicotine
chewing gum increased the craving levels felt from
the participants should be alarming to the medical
community. Non-the-less, future studies and studies
that can replicate those findings should be devel-
oped in order to retest the validity of the findings in
a larger sample.

Acknowledgment: We thank all of the subjects
who participated in the study.
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Mia mAnBwpa epeguvwy €xel Seiel 61 Ta e§apTnuéva amd ouaieg dtopa, 0Tav ekTiBevtal o éva epé-
Blopa oXeTIkO pe TNV ouoia, ep@avifouv pia BETIKA CUOXETION PETAEY TWV PUOLONOYIKWY UETPAOE-
wy, OTW¢ N avénon Tou KapdlakoL PUBHOU Kal TN EPIGPWONC, KAl TWV aAVTIOPACGEWY CUUTIEPLPOPAC
omnwg eivat n emBupia kat n xprion ouactwv. Ot Tavieg mou anelkovi{ouv CUUTIEPIPOPA KATTVIOUATOG
Bewpouvtal epebiopata yla TNV mMPOKANGN CUUTEPIPOPAC KamVIopaTogs. H Tpéxouoa HeAETN gixe
0TOXO TN Slepelivnon TWV EMMTWOEWY TNG CUUTTEPIPOPAC KATTVIOHATOC, TTOU amelkovi(eTal oTIC Tal-
ViEG, OTNV TTPAYUATIKA EMOUUIA TWV KATIVIOTWV TTOU TTapakoAouBoUv oTnv 006vn Toug nBomotolg
va Katavalwvouv mpoidvta kamvou. Emmpoobétwe, SiepeuvrOnkav Ta amoteAéopata Tr¢ anod Tou
OTOMATOC XOPNYOUUEVNC VIKOTIVNG (TOiXAA VIKOTIVNG), TNG XOprynong ouvnOoug ToixAag Katl Tng Un
Xopnynong vikotivne. EiSikotepa, n HENETN OTOXEVE VA SIEPEVVHOEL WG AUTOI Ol TTAPAYOVTEC ETTN-
pealouv tnVv embupia yla vikotivn Kabwg Kal Tnv kapdlakr cuxvotnta Kal Tnv e@idpwon. H mAelo-
Yn@ia TWV CUPHETEXOVTWY ATAV Ol POITNTEG KAl TPOOWTTIKO Tou Mavemotnuiov tou Bedfordshire.
Tptavta kanviotég (12 avdpeg, 18 yuvaikeg) mapakoAolONoAV KIVNUATOYPAPIKH TAlvia TTouU aTel-
KOvI(e nBomoloug va kamvifouv evw apdAAnAa eAdupavav ToixAa vikotivng rj ouvndn ToixAa
Kapia toixAa. Ot ouppeTéxovteg eméle€av ol idlol Tov TUTO TG ToiYAag mou embupovoav. Katd tn
Sidpkela Tng Siadikaoiog peTpnONKe 0 KapSIAKOC PUOBUOC Kal n yaABavikr anmdkplon Tou 6€pUaToc.
Mpv Kal HETA TNV TApaKoAoUONOoN TNG TAVIAG, Ol CUMUETEXOVTEG CUMITANPWOAV TIG KAHAKES Bpayy
Epwtnuatoloyto MapwBrioewv yia Kamviopa (Brief Questionnaire of Smoking Urges, QSU-Brief) kat
KAipaka MpoohapPavéuevou Zt1pec (Perceived Stress Scale, PSS). Zuugpwva pe Ta euprnata, To EMmi-
nedo embupiag yla vikotivn avédvetal o cUyKplon Ke To emimedo embupiag mpiv TNV MAPAKOAOU-
Onon (t=-3,76, p<0,001). EmmAéov, StamotwOnke cuoxéTion HETA&L Twv emmédwy TG emBuuiag yia
VIKOTIVN Kal TOU TTPOCAAUBAVOUEVOU OTPEG TIPIV KAl PETA TNV TapakoAouBnon (r=0,39). H toixAa
VIKOTIVNG BpéOnke va emTnpedlel onUavTIKA Tov Kapdiakd pubud Twv SUPUETEXOVTWY (p <0.05) aAld
oxt Tn YaABavikr anmdkpilon tou §£pUaToq. ZnUavTikh Slagopd mapatnendnke emiong 0Toug cup-
HETEXOVTEG TTOU Xpnolpomoinoav Tn ouvAOn ToixAa, kabwg SlamoTwonkav o auToug LYNAOTEPA
emimeda emBupiag amd Tig dAANeG SUo ouddec (p <0,05). H nAikia BpéOnke va oxetiletal BeTIKA pe TNV
emBupia yla vikotivn n omoia PBpébnke va givat uPnAdtepn otoug vedtepouc (r=-0,47, p<0,01). Ta
Sedopéva Seixvouv mepalTépw OTL N ATIEIKOVION TNG CUMTTEPIPOPAG KATIVIOUATOG 0TA Yéoa evnpé-
pwong gival mMBavo va €xel CNUAVTIKO AVTIKTUTIO 0TNV EMOUUIa TOU KATVIOPATOC, 0T CUUTIEPLPO-
PA TOU KATTVIOMATOG Kal 0TNV KatavdAwon vikoTivng. H tpéxouoa peétn emPePatwvel pepikd amo
TIPONYOUUEVA EVPHHATA OTOV TOMED TNG CUMTIEPIPOPAC KATTVIOHATOC KAl TNG EMOUMIAC Yia VIKOTiVn
oMW N VPNAR evalcONGia TWv veapwV eVNAIKWVY OTNV EMPPON TWV HECWV EVNUEPWONG.

Né€erg eupeTnpiov: Tawvieg, yaABavikr amdkpion §€ppatoc, Kapdlakog pubuog, embupia yia Kamvi-
OMa, OTPEG.
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dolescents face mental health problems and still their mental health needs are often ne-
glected. Empowerment provides adolescents with the skills to impact their own lives and
communities in general. The aim of the study is to examine the validity and reliability of
the Finnish version of the Youth Efficacy/Empowerment Scale — Mental Health (YES-MH).
Data was collected through an online questionnaire from pupils aged 12-17 years in Western Finland,
comprised of the following instruments; the YES-MH, the Goodman’s the Strengths and Difficulties
Questionnaire (SDQ), and the Warwick-Edinburgh Mental Wellbeing Scale. Exploratory factor analysis
was carried out to evaluate construct validity and disclose underlying structures which yielded the
following subscales: Self, Services, System. The internal consistency of subscales was analyzed with
Cronbach’s a. Construct validity was further investigated by computing the Pearson’s correlations co-
efficients between the subscales. Furthermore, correlations with SDQ and mental well-being dimen-
sions were explored as measures of convergent validity. In the final model all items the Youth Efficacy/
Empowerment Scale - Mental Health were entered into the factor analysis. All factor loadings were
more than 0.40, ranging from 0.63 to 0.89. All the scales exceeded the minimum reliability standard
of 0.70 and all corrected item-total correlations were high. All the YES-MH subscales were significant-
ly and positively correlated each other with correlations coefficients ranging from medium to high.
Correlations of Mental Well-being score with Self and Services subscales were significant. Moreover,
Self subscale was significantly correlated with all SDQ dimensions. Services subscale was significantly
correlated with Emotional symptoms and total SDQ score, while System subscale was significantly
correlated with Conduct problems. The exploratory factor analysis showed a clear factor structure
and the results suggest that the YES-MH is a reliable scale for assessing empowerment among young
people. The YES-MH can be useful for health professionals not only as an assessment tool but also
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when they need to evaluate mental health interventions and examine empowerment as an outcome.
However, further research can provide insights for the use of the scale in specific adolescent target

groups and among different ethnic groups as well.

Key words: Youth, adolescents, efficacy, empowerment, Finland.

Introduction

Globally, 10% to 20% of children and adolescents
are affected by mental health problems." As young
people experience adolescence, some confront
particularly difficult struggles. While many young
people will make at least minimally successful tran-
sitions to adulthood, a large number face problems
that could jeopardize their future and have nega-
tive repercussions for broader society.? For this age
group, mental health problems is a leading cause
of health-related disability, although the mental
health needs of children and adolescents are often
neglected.!

Empowerment is a core concept of WHO's vision
of health promotion.®> Mental health promotion
conceptualizes mental health in positive rather
than in negative terms and delivers effective pro-
grammes designed to reduce health inequalities
in an empowering, collaborative and participatory
manner.* Mental health promotion is important as
it significantly improves population’s health and
well-being.”

Empowerment is defined as a process through
which people, organisations, and communities gain
mastery over their lives.® Similarly, empowerment is
defined as a process of gaining control over one’s
life and having the ability to influence organiza-
tional and societal structure in which one lives.”

WHO defines adolescents as those people be-
tween 10 and 19 years of age. In addition, the WHO
uses the term young people for those between 10
and 24 years of age to combine adolescents and
youth, while United Nations define the term youth
for people between 15 and 24 years of age.®

Adolescents need guidance and support to use
power effectively and adults have an important role
in assisting this process, and conceptualizing ado-
lescents as research partners with valuable voices
promises to create future possibilities for important
health promoting change.’ Youth empowerment

is the outcome by which youth, as change agents,
gain the skills to impact their own lives and lives of
other individuals, organizations and communities.'®
Empowerment embraces the idea that individu-
als have the right to make their own choices about
their health care. Walker and colleagues'' argue that
young people should be encouraged to take an ac-
tive role in shaping their own mental health care as
well as the policies and decisions that affect mental
health services and systems. Furthermore, it is found
that data for some key aspects of development and
well-being, such as adolescent empowerment, in-
cluding decision-making, agency or self-efficacy,
participation and civic engagement are limited.'?

In a mental health context, empowerment refers
to the level of choice, influence and control that
users of mental health services can exercise over
events in their lives.? One of the six key messages for
action of the European Strategy for the prevention
and control of non-communicable diseases is that
people should be empowered to promote their own
health, interact effectively with health services and
be active partners in managing disease.”® Using vali-
dated tools to measure empowerment will assist the
design, implementation and evaluation of empower-
ment strategies in health promotion programmes.'
Thus, the aim of the study was to examine the valid-
ity and reliability of the Finnish version of the Youth
Efficacy/Empowerment Scale — Mental Health. Since
there is no similar scale in Finnish, the Youth Efficacy/
Empowerment Scale - Mental Health was selected
because it is a scale that examines empowerment
from the perspective of young people themselves.
Hence, the ultimate goal is to provide a reliable scale
for assessing empowerment among adolescents.

Material and method
Participants and procedure
Data collection was conducted in one randomly

selected secondary school in Western Finland. Data
was collected during a school day by an on-line
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guestionnaire from pupils aged 12-17 years. Data
collection and participants’ recruitment were facili-
tated by the headmaster and the school’s teachers.
Participants were included in the study if they were
secondary school pupils understanding Finnish and
their parents/guardians did not deny their partici-
pation in the study.

Ethical considerations

The study obtained ethical approval from the
Ethical Committee of Turku University. In addi-
tion, all potential participants and their parents/
guardians were informed about the study dur-
ing recruitment emphasising the anonymity and
voluntariness of participation. Parents/guardians
could deny their child’s participation and even
when parents/guardians had agreed, it was pupils’
choice to take part or not. Pupil’s response to on-
line questionnaire was considered their informed
consent.””

Measures

The online questionnaire was comprised of the fol-
lowing instruments: the Youth Efficacy/Empowerment
Scale - Mental Health (YES-MH),'® the Goodman'’s
Strengths and Difficulties Questionnaire (SDQ),"”
and the Warwick-Edinburgh Mental Wellbeing Scale
(WEMWABS),'® and a demographic characteristics
questionnaire.

The YES-MH, developed by Walker & Powers,'®
is an adaptation from the Family Empowerment
Scale.” It was designed to assess youth perceptions
of confidence and efficacy with respect to manag-
ing their own mental health condition, managing
their own services and supports, and using their ex-
perience and knowledge to help peers and improve
service systems.'®

The YES-MH consists of 20 items on subscales
which reflect efficacy/empowerment at three lev-
els: (1) self (confidence and optimism about coping
with/managing one’s condition), (2) services (confi-
dence and capacity to work with service providers
to select and optimize services and supports), and
(3) system (confidence and capacity to help provid-
ers improve services and to help other youth un-
derstand the service system). The items are rated
on a 5-point scale from “never or almost never” to
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“always or almost always”. The total score for overall

youth empowerment ranges from 20 to 100, with
higher scores indicating higher levels of empower-
ment.

The method of forward- and back-translations
was used as it is suggested by WHO? for the trans-
lation and adaptation of instruments. The YES-MH
was translated into Finnish by two bilingual indi-
viduals (one of them is health care professional). An
expert panel discussed and worked on reconcilia-
tion of the forward translated questionnaire. Then,
the Finnish version was back-translated to English
by a native English speaker, who was not familiar
with the original version of the questionnaire. A
cognitive debriefing process was also followed for
the cultural adaptation of the questionnaire. In this
step, the YES-MH was administered to a few adoles-
cents in order to assess the clarity, appropriateness
of wording and acceptability of the translated ques-
tionnaire. Then, the last adaptations to the ques-
tionnaire were made.

The SDQ is a brief psychiatric assessment and
screening tool of 25 items. Each item is scored in
3-point scale from 0=not true, T=somewhat true to
2=certainly true. Twenty of the items can be scored
summative and shown as a score of total difficulties.
The instrument can also be divided into five sub-
scales: emotional symptoms, conduct problems, hy-
peractivity/inattention, peer relationship problems
and prosocial behaviour.?' The Finnish version of
SDQ was validated by Koskelainen, Sourander and
Kaljonen.??

Finally, the WEMWBS'® is consisted of 14 items on
mental well-being. Items are Likert scaled from 1
(never) to 5 (all the time). The Finnish version was
translated in 2015 by Finnish National Institute for
Health and Welfare.?

Data analysis

Exploratory factor analysis was carried out to
evaluate construct validity, disclose underlying
structures and possibly reduce the number of vari-
ables of the study questionnaire. Principal com-
ponent analysis was chosen as extraction method
using Varimax rotation. The cut-off point for factor
loadings was 0.40 and for eigenvalues it was 1.00.
The internal consistency of subscales was analyzed
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with Cronbach’s alpha. Subscales with reliabilities
equal to or greater than 0.70 were considered ac-
ceptable.

Construct validity was further investigated by
computing the Pearson’s correlation coefficients
between the subscales. Furthermore, correla-
tions with SDQ and mental well-being dimensions
were explored as measures of convergent validity.
Correlation coefficients between 0.1 and 0.3 were
considered low, between 0.31 and 0.5 moderate
and those over 0.5 were considered high. The ques-
tionnaire subscales were compared according to
sex, age group and emotional or mental health dif-
ficulties using Student's t-tests. P values reported
are two-tailed. The level of statistical significance
was set at 0.05 and analysis was conducted using
SPSS 22.0 Statistical Software.

Results

The sample consisted of 114 participants (43%
boys and 55.3% girls) (table 1). There was a 6.1% of
the participants who had received medication for
emotional or mental health difficulties, while 8.8%
had been given diagnosis for their emotional or
mental health difficulties.

An exploratory factor analysis with principal
component method and with Varimax rotation
was conducted on the sample. Using the latent
root criterion of retaining factors with Eigenvalues
greater than 1.0, a three-factor structure was identi-
fied, with the extracted factors explaining 70.9% of
the total variance. In the final model all items were
entered into the factor analysis. All factor loadings
were more than 0.40, ranging from 0.63 to 0.89.
The three factors that were emerged in the current
study were: Self, Services and System which were in
accordance with the original version (table 2). In ad-
dition, the items did not differ in their loadings of
that of the original version.

Cronbach’s alpha estimated along with the mean
scale scores for the extracted components (table
3). All the scales, exceeded the minimum reliability
standard of 0.70 and all corrected item-total cor-
relations were high. Cronbach’s alpha was 0.93 for
Self subscale, 0.94 for Services subscale and 0.93 for
system subscale.

PSYCHIATRIKI 30 (3), 2019

Table 1. Sample characteristics (n=114).

Characteristics N (%)
Gender
Boys 49 (43)
Girls 63 (55.3)
Other 2 (1.7)
Age, mean (SD) 14.2 (1.04)
Participants who have received medi- 7 (6.1)
cation for emotional or mental health
difficulties
Participants who have been given a 10 (8.8)
name or diagnosis for their emotio-
nal or mental health difficulties
Employed father 90 (78.9)
Employed mother 94 (82.5)
Educational level of the mother
Basic education 5 (4.4)
Vocational education 15 (13.2)
Tertiary education 53 (46.5)
Don’t know/don’t want to answer 41 (36.0)
Educational level of the father
Basic education 7 (6.1)
Vocational education 20 (17.5)
Tertiary education 40 (35.1)
Don’t know/don’t want to answer 47 (41.2)
Living situation now
Independent/on its own 1 (0.9)
With both parents 72 (63.2)
With one parent 34 (29.8)
With other relatives 1 (0.9)
In a psychiatric hospital 1 (0.9)
In a correctional facility 1 (0.9)
Other 4 (3.5)

All subscales were significantly and positively cor-
related each other with correlations coefficients
ranging from medium to high. Correlations of
mental well-being (WEMWABS score) with Self and
Services subscales were significant. Moreover, Self
subscale was significantly correlated with all SDQ
dimensions. Services subscale was significantly cor-
related with Emotional symptoms and total SDQ
score, while System subscale was significantly cor-
related with Conduct problems (table 4).
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Table 2. Factor loadings from the results of exploratory factor analysis.

Item Self Services  System
1. | focus on the good things in life, not just the problems 0.87
2. | make changes in my life so | can live successfully with my emotional 0.75
or mental health challenges
3. | feel | can take steps toward the future | want 0.86
5. I know how to take care of my mental or emotional health 0.75
6. When problems arise with my mental health or emotions, | handle them 0.89
pretty well
7. | feel my life is under control 0.85
8. When a service or support is not working for me, | take steps to get 0.75
it changed
9. | tell service providers what | think about services | get from them 0.71
10. | believe that services and supports can help me reach my goals 0.80
12. My opinion is just as important as service providers’ opinions in decid- 0.79
ing what services and supports | need
13. | know the steps to take when | think that | am receiving poor services 0.75
or supports
14. | understand how my services and supports are supposed to help me 0.72
15. | work with providers to adjust my services or supports so they fit my 0.75
needs
16. | feel | can help improve services or supports for young people with 0.78
emotional or mental health difficulties
17. | have ideas about how to improve services for young people with 0.79
emotional or mental health difficulties
18. | know about the legal rights that young people with mental health 0.63
difficulties have
20. | take opportunities to speak out and educate people about what it’s 0.81
like to experience emotional or mental health difficulties
21. | feel that | can use my knowledge and experience to help other young 0.86
people with emotional or mental health difficulties
22. | tell people in agencies and schools how services for young people 0.85
can be improved
23. | help other young people learn about services or supports that might 0.86
help them

No significant differences were found on sex, age
and emotional or mental health difficulties, with
the exception of the score on System subscale that
was significantly greater in adolescents aged 15 or
more years as compared to those that aged less
than 15 years (table 5).

consolidating their sense of self, they want greater
independence and responsibility and they want to
do something about the social issues that they en-
counter in their lives.'” Furthermore, empowerment
is important for the young people at risk.?*?* Thus,
there is a need for available instruments that con-
tribute to a better understanding and assess em-

Discussion
powerment among adolescents.

The aim of this study was to validate a question- The exploratory factor analysis showed a clear
naire assessing empowerment among youth aged factor structure and our results suggest that the
12-17 in Finland. Adolescents are developing and YES-MH is a reliable scale for assessing empower-
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Table 3. Corrected item-total correlations, internal consistency reliability and mean values for the YES-MH ques-

tionnaire.
Corrected Item— Cronbach’s a Cronbach’s a Mean (SD)
Total Correlation if ltem Deleted

Self 0.93 12.0 (5.5)
item 1 0.85 0.91 1.9 (1)
item 2 0.71 0.93 22 (1.1)
item 3 0.80 0.92 1.9 (1)
item 5 0.70 0.93 2.0 (1.2)
item 6 0.88 0.90 2.0 (1.1)
item 7 0.84 0.91 1.9 (1.1)

Services 0.94 19.3 (8.3)
item 8 0.78 0.94 2.7 (1.4)
item 9 0.75 0.94 3 (1.4)
item 10 0.88 0.93 2.7 (1.4)
item 12 0.79 0.94 29 (1.4)
item 13 0.81 0.93 2.6 (1.3)
item 14 0.80 0.93 2.6 (1.3)
item 15 0.85 0.93 2.9 (1.4)

System 0.93 23.3 (8.8)
item 16 0.83 0.93 3.1 (1.5)
item 17 0.87 0.93 3.4 (1.4)
item 18 0.75 0.93 3.2 (1.4)
item 20 0.79 0.93 3.3 (1.4)
item 21 0.88 0.93 3.3 (1.4)
item 22 0.90 0.93 3.6 (1.4)
item 23 0.92 0.94 3.5 (1.4)

Table 4. Pearson’s correlation coefficients between the subscales of YES-MH, SDQ and mental well-being.

Self Services System
Self 0.57iil 0.32il
Services 0.67iil
Emotional symptoms 0.42iii 0.3giil 0.06
Conduct problems 0.30ii 0.03 -0.20i
Hyperactivity/ inattention 0.37iii 0.17 -0.10
Peer relationship problems 0.3agiil 0.08 -0.15
Prosocial behaviour -0.19i 0.06 0.13
Total SDQ score 0.47iii 0.21i -0.09
Mental well-being —0.3giil -0.20i -0.08

(i) p<0.05, (i) p<0.01, (ili) p<0.001
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Table 5. Association of YES-MH subscales with sex, age & emotional/mental health difficulties.

Self N Services N System .
Mean (SD) Mean (SD) Mean (SD)
Gender
Boys 11.9 (5.8) 0.855 17.8 (7.8) 0.145 22.0 (8.7) 0.186
Girls 11.7 (5.2) 20.1 (8.6) 24.3 (9.0)
Age
<15 12.2 (5.5) 0.770 18.1 (8.0) 0.192 20.4 (9.4) 0.002
>15 11.9 (5.6) 20.2 (8.5) 25.4 (7.8)
Received medication for
emotional or mental health
difficulties
Yes 13.9 (9.1) 0.363 18.9 (8.6) 0.874 19.6 (9.9) 0.247
No 11.9 (5.3) 19.4 (8.3) 23.6 (8.8)
Given a name or diagnosis
for their emotional or men-
tal health difficulties
Yes 11.8 (4.9) 0.901 18.1 (6.2) 0.624 19.5 (6.9) 0.152
No 12.0 (5.6) 19.5 (8.5) 23.7 (8.9)

*Student’s t-test

ment among young people. According to Costello
and Osborne,?® factors with loadings greater than
0.50, made up of 4 or more items, are solid and of
practical relevance. In the current exploratory fac-
tor analysis, factor loadings ranged from 0.63 to
0.89.

Finally, the mean scores of each subscale did not
differ significantly from those of previous stud-
ies using the original version. Specifically, in the
current study which included general population,
the mean scores for the subscales Self, Services
and System were 12 (SD=5.5), 19.3 (SD=8.3) and
23.3 (8.8), respectively. Walker, Thorne & Powers'®
found mean score 22.88 on Self subscale (SD=4.51),
on Service 26.77 (SD=5.78) and on System 23.08
(SD=7.06). Later, Huscroft-D’Angelo et al,” in their
study among youth departing therapeutic residen-
tial care, found a mean score on Self 23.63 (SD=4.82),
on Services 26.17 (SD=5.69) and on System 22.79
(SD=6.96).

It was also found in the current study that the
System subscale was significantly greater in ado-
lescents aged 15 or more years as compared to

those that aged less than 15 years. However, a study
among adolescents and young adults with cancer
showed that low levels of empowerment were asso-
ciated with low levels of autonomy and social sup-
port, female sex, and coping difficulties.?®

Moreover, correlations of mental well-being
(WEMWBS score) with Self and Services subscales
were found significant. This can be explained since
the subscale Self included items in regards to the
individual’s mental health and wellbeing and in
the subscale of Services there are items about the
provided services that may provide the needed
support to each individual. In addition, the Self
subscale was significantly correlated with all SDQ
dimensions which was expected since the SDQ
includes items that reflect one’s self. Services sub-
scale was significantly correlated with Emotional
symptoms since these items refer to several per-
sonal complains and total SDQ score which refers
to the one’s difficulties. System subscale was sig-
nificantly correlated with Conduct problems which
includes items about conduct difficulties and thus
can be correlated with the System which includes
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items that reflect the ability to help others and the
services to be improved.

Although the YES-MH presents sufficient evi-
dence of validity and reliability, there were some
limitations in the current study: the participants
were recruited from the general population, in a
school setting and the study did not target only
participants who are challenged with emotional or
mental health problems. Further research is need-
ed in order to validate the YES-MH among different
young populations. Moreover, the results did not
show any differences between boys and girls which
may be affected by the number of participants. A
larger study should explore for possible gender dif-
ferences.

Based on the above, it can be concluded that the
Finnish version of the YES-MH is a solid and robust

PSYCHIATRIKI 30 (3), 2019

instrument to assess empowerment, which can
help health professionals to better understand its
conceptual and empirical foundations. Its appli-
cation is simple and not time consuming. WHO'?
claims that the unique nature and importance of
adolescence mandates explicit and specific atten-
tion in programmes.

Hence, the YES-MH can be useful for health pro-
fessionals not only as an assessment tool but also
when they need to evaluate mental health interven-
tions and examine empowerment as an outcome.
However, further research can provide insights for
specific adolescent target groups and among dif-
ferent ethnic groups as well.
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Wuxlatpikn 2019, 30:235-244

Ot é¢pnPot avtipetwmiCouv mpoBAAuata YUXIKAG vyeiag, aAAd akoua cuxvd mapapglolvtal ot
avdykeg YUXIKA vyegiag Toug. H evéuvauwon mapéxel otoug e@rifoug Tig Se€10TNTEC Yla va €TN-
pedoouv tn {wr Toug aAAd Kal TNV KOIVOTNTA €V YEVEL ZKOTIOC TNG MEAETNG €ival va e€eTAoEl TNV
€yKLUPOTNTA Kal TNV aglomoTia TnG eAavSIkng ekdoxng TnG KAipakag AmoteAeopatikdtntag/
Evouvdpwong twv Néwv - Wuxikrg Yyeiag (Youth Efficacy/Empowerment Scale - Mental Health,
YES-MH). H ocul\oyn twv dedopévwy mpaypatonmolndnke péow epwtnpatoloyiov oto diadi-
KTUO amod pabntég nAikiag 12-17 etwv otn Autikry OwvAavéia. To epwtnpaTtoloylo mepNdpupave
Ta akoAouBa epyaleia: TNV KAipaka YES-MH, To EpwtnpatoAdylo AuvatoTATWY Kal AUGKOAWV
(Goodman’s, the Strengths and Difficulties Questionnaire, SDQ) kat n KAipaka Yuyikng Evegiag
Warwick-Edinburgh (Warwick-Edinburgh Mental Wellbeing Scale, WEMWBS). Aie€rix0n Siepeuvn-
TIKA avAaluon TapayovTwy yla Tov EAeyxXo TNG SOUIKAG/EVVOLIOAOYIKNAG EyKUPOTNTAG KAOWE Kal va
mapateBouv ol umokeipeveg Sopég katalryovtag oTig e€A¢ ummokAipakec: Eautog (Self), Ymnpeoieg
(Services), Zuotnua (System). H eowTtepik ouvAagela TwV UTTOKAIMAKWY UTTOAOYIOTNKE UE TOV OU-
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vteleotn Cronbach a. H ouikn/evvololoyikn eyKupotnTta e€€TACTNKE TEPAITEPW E UTTOANOYIOUO
TWV OUVTEAECTWY CUOXETIONG Pearson petal Twv umokAlydakwy. Emmiéov, SiepeuvnOnKe n ou-
YKAIVOuGd eyKUPOTNTA HECW CUCKETIOUWY ME TO EpwTNUaTOASYIo SDQ Kal Tnv KAipaka WEMWBS.
370 TeAIKS povTéNO elorxOnoav otnv avdluon mapayoviwy OAd ta Afjupata tng KAipakag YES-
MH. ‘OAeg o1 popTioelg Twv MapaydvTwy ATav ePLoocoTePO amo 0,40 (Kupaivopeveg amd 0,63 €wg
0,89). O\eg ol kKAipakeg uTepéBnoav to eAdyloTo 0,70 a&lomotiag. ONeg ol UTTOKAIHAKEG EUPAVI-
oav ONUAVTIKE BeTIK oLUOXETION UETAEY TOUG (OUVTEAEOTEG CUOXETIONOU: HECO £wG LYNAS). Ot
ovoxetioelg TG KAipakag Wuxiknig Eueiag pe tig umokAipakeg Eautog kal YTnpeoieg ATav onua-
VTIKEG. EmmAéoy, n urmokAipaka EauTtdg ATav onUavTikA CUCXETIONEVN e ONeC TIG SlaoTdoelg Tou
SDQ. H vmokAipaka Yinpeoieq CUGKETIOTNKE ONUAVTIKA PE TO CLUVALCONUATIKA CUUTITWHATA KAl
TO GUVOAIKO 0Kop Tou SDQ, evw n UTTOKAIpAKA ZUOTNHA CUCXETIOTNKE ONUAVTIKA YE Ta TTPORAR-
pata cupmeplpopdc. H SiepeuvnTik avdAuon mapayovtwy €8eiée pia capn doun Twv mapayo-
VTWV Kal Ta anoteAéopata €6&1§av 6Tl n KAipaka YES-MH eival pia aglomotn kKAigaka yia tnv
exTipnon Tng evéuvapwong twv véwv. H kAipaka YES-MH pmopei va givat xpriotun yta Toug emay-
YEApOTIEG LYEiag wG epyaleio ekTipnoNG, aAAd Kat yia Tnv a§loAoynon mapepBdacewv Puxikig
vyeiag kat tnv e€€taon TN¢ evouvauwong we anmotéAeopua. QoTO00, TEPAITEPW UENETN UTTOPEL va
TIPOCQPEPEL IKAVEG TTANPOPOPIEG YIa TN XPON TNG O€ CUYKEKPIUEVEG TTANOUCUIAKEG OPASEG £N-
Bwv kaBwc kal o épnouc SlaPoPETIKWY EBVOTATWV.

Négerg evpeTnpiou: Néoy, £pnol, amoteheouaTikotnTa, EvOuvdauwon, Ovhavdia.

References

1. Kieling C, Baker-Henningham H, Belfer M, Conti G, Ertem |, 9. Lind C. The power of adolescent voices: co-researchers in men-
Omigbodun O et al. Child and adolescent mental health world- tal health promotion. Educ Action Res 2007, 15: 371-383, doi:
wide: evidence for action. Lancet 2011, 378:1515-1525, doi: 10.1080/09650790701514309
10.1016/S0140-6736(11)60827-1 10. National Youth Council of Ireland. Young Voices. Have your say.

2. Morton M, Montgomery P. Youth Empowerment Programs for 2014. (Cited 18 July 2018). Available from: http://www.youth.ie/
Improving Self-Efficacy and Self-Esteem of Adolescents. 2011. sites/youth.ieffiles/YoungVoicesReport_2014.pdf
(Cited 18 July 2018). Available from: https://www.campbelicol- 11
laboration.org/media/k2/attachments/Morton_YEP_Review.pdf

. Walker JS, Thorne EK, Powers LE. Development of a Scale
to Measure the Empowerment of Youth Consumers of Mental

. WHO. User empowerment in mental health — a statement by
the WHO Regional Office for Europe. 2010. (Cited 18 July

Health Services. J Emot Behav Disord 2010, 18:51-59, doi:
10.1177/1063426609337388

2018). Available from: http://www.euro.who.int/__data/assets/ 12. Azzopardi P, Kennedy E, Patton G. Data and Indicators to
pdf_file/0020/113834/E93430.pdf Measure Adolescent Health, Social Development and Well-

. Jané-Llopis E, Barry M, Hosman C, Patel V. Mental health being. Innocenti Research Briefs 2017-04. 2017. (Cited 18 July
promotion works: a review. Promot Educ 2005, 12: 9-25, doi: 2018). Available from: https://www.unicef-irc.org/publications/pdf/
10.1177/10253823050120020103x IRB_2017_04_Adol02.pdf

. WHO. Prevention of mental disorders: effective interventions and 13. WHO. Gaining Health. The European Strategy for the Prevention
policy options: summary report/a report of the World Health and Control of Noncommunicable Diseases. 2006. (Cited 18 July
Organization Dept. of Mental Health and Substance Abuse; 2018). Available from: http://www.euro.who.int/__data/assets/
in collaboration with the Prevention Research Centre of the pdf_file/0008/76526/E89306.pdf
Universities of Nijmegen and Maastricht. 2005. Cited 18 July 14. Cyril S, Smith BJ, Renzaho AMN. Systematic review of empower-
2018). Available from: http://www.who.int/mental_health/evi- ment measures in health promotion. Health Promot Int 2016, 31:
dence/en/prevention_of_mental_disorders_sr.pdf 809-826, doi: 10.1093/heapro/dav059

- Rappaport J. Terms of empowerment/exemplars of prevention: 15. WMA. Ethical Principles for Medical Research Involving Human
Toward a theory for community psychology. Am J Community Subjects. 2008. (Cited 18 July 2018). Available from: http://www.
Psychol 1987, 15:121-148, doi:10.1007/BF00919275 wma.net/en/30publications/10policies/b3/

- Segal SP, Silverman C. Measuring empowerment in client-run 16. Walker JS, Powers LE. Introduction to the Youth Self-Efficacy

self-help agencies. Community Ment Health J 1995, 31:215-227,
PMID: 7621659

. WHO. Health for the world’s adolescents. A second chance in
the second decade. 2014. (Cited 18 July 2018). Available from:
http://apps.who.int/adolescent/second-decade/

Scale/Mental Health and the Youth Participation in Planning
Scale. Research and Training Center on Family Support and
Children’s Mental Health, Portland State University. 2007. (Cited
18 July 2018). Available from: https://www.pathwaysrtc.pdx.edu/
pdf/pbCompleteSurveyPacket.pdf



244

17.

20.

21.

22.

23.

24.

E. SAKELLARI et al

Goodman R. The Strength and Difficulties Questionnaire: a
research note. J Child Psychol Psychiatry 1997, 38:581—586,
PMID: 9255702

. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S et

al. The Warwick-Edinburgh Mental Well-being Scale (WEMWBS):
development and UK validation. Health Qual Life Outcomes 2007,
5:1—13, doi: 10.1186/1477-7525-5-63

. Koren PE, DeChillo N, Friesen BJ. Measuring empowerment

in families whose children have emotional disabilities: A brief
questionnaire. Rehabil Psychol 1992, 37: 305-321, doi: 10.1037/
h0079106

WHO. Process of translation and adaptation of instruments. 2017.
(Cited 18 July 2018). Available from: http://www.who.int/sub-
stance_abuse/research_tools/translation/en/

SDQ-info. What is the SDQ? 2012. (Cited 18 July 2018). Available
from: http://www.sdginfo.com/a0.html

Koskelainen M, Sourander A, Kaljonen A. The Strengths and
Difficulties Questionnaire among Finnish school-aged children
and adolescents. Eur Child Adolesc Psychiatry 2000, 9: 277-284,
doi: 10.1007/s007870070031

Appelqvist-Schmidlechner K, Tuisku K, Tamminen N, Nordling
E, Solin P. Miti on positiivinen mielenterveys ja kuinka sitd
mitataan? Suomen Ldidkdrilehti 2016, 24:1759-1764a

Cooper SM, Johnson RW, Brown Giriffin C, Metzger |, Avery
M, Eaddy H et al. Community involvement and reduced risk
behavior engagement among African American adolescents: The

25.

26.

27.

28.

PSYCHIATRIKI 30 (3), 2019

mediating role of empowerment beliefs. J Black Psychol 2015,
4:415-437, doi: 10.1177/00957984 14536225

Scales PC, Benson PL, Roehlkepartain EC. Adolescent thriving:
The role of sparks, relationships and empower. J Youth Adolesc
2011, 40:263-27, doi:10.1007/s10964-010-9578-6

Costello AB, Osborne JW. Best practices in exploratory factor
analysis: four recommendations for getting the most from your
analysis. Pract Assess Res Eval 2005, 10:1-9, ISSN 1531-7714
Huscroft-D’Angelo J, Trout AL, Lambert MC, Thompson R. Reliabi-
lity and Validity of the Youth Empowerment Scale-Mental Health
in Youth Departing Residential Care and Reintegrating into
School and Community Settings. Educ Treatm Child 2017, 40:
547-570, doi: 10.1353/etc.2017.0024

Kaal SEJ, Husson O, van Duivenboden S, Jansen R, Manten-
Horst E, Servaes P et al. Empowerment in adolescents and
young adults with cancer: Relationship with health-related quality
of life. Cancer 2017, 123:4039-4047, doi: 10.1002/cncr.30827

Corresponding author: E. Sakellari, 39 Nikopoleos street, GR-112 53,
Athens, Greece, e-mail: evasak@utu.fi



PSYCHIATRIKI 30 (3), 2019 245

General article

Is psychosis a dysmyelination-related
information-processing disorder?

O. Giotakos
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umerous lines of evidence implicate myelin and oligodendrocyte function as critical pro-

cesses affecting neuronal connectivity, which is a central abnormality in schizophrenia.

Neurodevelopmental models related to dysmyelination have suggested its relation with

different schizophrenia-like symptoms. Post-mortem studies in patients with schizophre-
nia have reported 14-22% reduction in the density and the quantity of oligodendrocytes. Several
myelin-related candidate genes have been linked oligodendrocyte and myelin dysfunction with neu-
rocircuitry abnormalities in schizophrenia. A number of myelin gene knockout mice models exhibit
schizophrenia-like behaviours, and genomic, especially GWAS, studies identified new schizophrenia
loci related to oligodendrocyte genetic polymorphisms. It is known that myelin acts as electrical insu-
lation for the ensheathed axon, which helps to preserve the amplitude and to increase the conduction
velocity of the propagating axon potential. A growing body of evidence points towards the involve-
ment of dysmyelination of the prefrontal cortex in the development of the cognitive symptoms of
psychosis. Neuroimaging investigations have linked processing speed to brain anatomical connectiv-
ity, and have pointed the role of processing speed among the predictors of clinical changes in schizo-
phrenia. The dysmyelination-induced delays in patients with psychosis may cause a discrepancy in
sensory feedback mechanisms, which results in prediction error. The myelin abnormalities and the
resulting conduction delays vary during the course of the multiple sclerosis and this type of cycles are
possibly associated with fluctuations in conduction velocity in psychosis. It is worthy of note that the
major histocompatibility complex (MHC) is responsible for the genetic overlap in both multiple scle-
rosis and schizophrenia. Multiple sclerosis manifests sensory and motor symptoms, and schizophrenia
disordered cognition and emotion. Having in mind the interdependent relationship of oligodendro-
cytes and the axons they myelinate, we could suggest that both multiple sclerosis and schizophrenia
may use in central nervous system a common pathway of disordered information-processing. Recent
research suggests that adaptive myelination could normalize neuronal electrical excitability, which
in turn can modify myelin plasticity, resulting to neural activity and behavior modulation. We may
suggest that interventions that preserve white matter integrity or ameliorate white matter disruption
may enhance information-processing and functional outcome in psychosis.

Key words: Schizophrenia, dysmyelination, information-processing, conduction velocity, processing
speed.
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Psychosis and cortical dysmyelination

Schizophrenia is a severe and chronic mental dis-
order that afflicts approximately 1% of the world’s
population. Typically, the age of onset is late adoles-
cence to early adulthood, with a tendency for earlier
occurrence in males. Clinical manifestations of the
disorder display great heterogeneity ranging from
positive, such as delusions or hallucinations, to nega-
tive symptomes, such as affective blunting, poverty of
speech or lack of motivation. Other aspect of schizo-
phrenia that has an impact on patients’ life is the pro-
gressive emergence of neurocognitive dysfunction.'

The prefrontal cortex has a central role in cognition,
by being the region that integrates highly processed
information. A characteristic feature is its relatively
slow maturation process, which is not complete until
early adulthood, the age that marks the refinement
of cognitive functions, such as reasoning and execu-
tive functioning. This timing also coincides with the
onset of schizophrenia, suggesting that develop-
mental abnormalities of the prefrontal cortex could
contribute to the psychosis etiology. Many stud-
ies have demonstrated a correlation between the
distortion of these maturational processes and the
emergence of schizophrenia, leading to the hypoth-
esis that schizophrenia is a disorder of the cortex.?

A recent review suggested that the neurological
soft signs scores stay in between the low values char-
acteristic for healthy controls and elevated values
typical for patients with chronic schizophrenia, i.e.,
the subjects with an increased genetic vulnerability
toward the disorder.> Neurological soft signs refer
to changes in the whole motor system in particular
a cerebello-thalamo-prefrontal network rather than
to deficits in discrete cerebral sites.* Neuroimaging
studies identified the sensorimotor cortices, the
supplementary motor area, the basal ganglia, the
thalamus and the cerebellum as important sites for
neurological soft signs.> Moreover, neurological soft
signs are associated with cognitive deficits ranging
from attention/psychomotor speed and executive
dysfunctions to complex neuropsychological abili-
ties, such as logical memory, autobiographic episod-
ic memory, and theory of mind.®

On the other hand, many neurodevelopmental
models related to dysmyelination suggested its re-
lation with different schizophrenia-like symptoms.
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Zhang et al,” suggested the myelination deficit in a
phencyclidine-induced neurodevelopmental model
of schizophrenia. Evidence suggests a critical role
for dysmyelination in patients with schizophrenia.
Intracortical myelination have been found reduced
in patients with schizophrenia, while certain antipsy-
chotic agents can restore this defect.® Post-mortem
studies in patients with schizophrenia have reported
14-22% reduction in the density and the quantity of
oligodendrocytes.’

Maternal immune activation induces changes in
myelin and metabolic proteins, some of which can
be prevented with risperidone in adolescence,®
while abnormal expression of myelination genes
is related with prenatal viral influenza infection in
mice.!" A number of myelin gene knockout mice
models exhibit schizophrenia-like behaviours.'*"
Genomic, especially GWAS, studies identified new
schizophrenia loci related to oligodendrocyte ge-
netic polymorphisms.'* The candidate marker for
schizophrenia Neuregulin-1 is possibly related to
oligodendrocyte dysfunction and defective myelina-
tion,'” while several other myelin-related candidate
genes have been linked oligodendrocyte and my-
elin dysfunction with neurocircuitry abnormalities in
schizophrenia.'

Dizocilpine (also known as MK-801), a N-methyl-
d-aspartate receptor [NMDAr] antagonist and phar-
macological model of schizophrenia seem to affects
the metabolic processes of oligodendrocytes rather
than neurons in vitro.!” Moreover, clozapine counters
the metabolic effects of MK-801 and promotes gly-
colysis and myelin lipid synthesis in cultured oligo-
dendrocytes.'®'?

Information monitoring

The supervisory attentional system incorporates
the prefrontal cortex as a core structure. Indeed, the
prefrontal cortex seems to play a role in this system
in various ways.”° Both the visual perceptual process
and visual mental imagery seem to stimulate similar
neural networks, such as the primary visual cortex,
the posterior parietal cortex, temporal areas and the
dorsolateral prefrontal cortex. An important distinc-
tion arises in the fact that neural networks involved
in imagery result to the triggering of top-down pro-
cesses, whereas neural networks in perception are
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associated with bottom-up processes.”’ Movement
behavior begins with projections from the prefron-
tal cortex to the striatum, followed by the globus
palidus and from there to the anteroventral and
ventrolateral thalamic nuclei, which in turn project
to the premotor area and the supplementary motor
area and to the anterior cingulate.?** Malfunction
in any of these areas may lead to disorders such as
Parkinson’s disease, while the positive symptoms of
schizophrenia have also been associated with a fail-
ure in monitoring movements, accounted for by defi-
cits between premotor areas and the striatum. This is
supported by the symptom of a sense of movement,
as if controlled by external forces, in patients with
metachromatic leukodystrophy, where the white
matter connectivity of several cortical areas, and in
particular the frontal cortex is upset.?*

Cortical lesions and damage in the medial part of
the mid-dorsolateral prefrontal cortex (BA 46 & 9/46)
lead to deficits in tasks of the monitoring of informa-
tion in working memory, where the capacity for an
epoptic processing of information is evaluated, while
the architectonic areas 46 & 9/46 of the prefrontal
cortex appear to be linked with specific segments of
the inferior parietal lobe through the superior longi-
tudinal fasciculus. The inferior part of the posterior
parietal cortex seems to be a crucial area for the up-
dating of information in the working memory and
the BA 46 & 9/46 encode it into an “abstract/symbolic
form”, in order to achieve the controlled monitoring
in the active mnemonic process. This system has the
capacity to hold symbolically coded information in
an active state, in order to supervise the between
them relation and their relation with the intended
programmed behavior.?

Computer generated models on information-pro-
cessing attempted to describe mechanisms through
which the development of some symptoms takes
place. The isolation of some computer parts led to
several consequences, such as leading to conclusions
irrelevant to the incoming data or the independent
uncontrolled functioning of some parts. Applying
these observations to cognitive contexts, Hoffman
& McGlashan®® hypothesized that if, for instance,
some brain areas responsible for speech were iso-
lated from the network of movement initiation, such
as the supplementary motor area during the period
of cortical pruning, the development of some form
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of subvocal speech would be possible perceived by
the patient as independent of other intellectual pro-
cesses and thus interpreted as a hallucination or as
some thought deficit. A similar proposal was made
by David in 1994, who supported that the exces-
sive neural activity between two brain areas, known
as dysmodularity, provides a more accurate explana-
tion for the pattern of cognitive deficits and neuro-
anatomical findings in patients with schizophrenia.
This also presupposes the burdening of the cognitive
system and reduced brain hemispheric asymmetry,
as suggested by Crow in 1990.%

Saliency detection and error prediction

Patients with schizophrenia suffer from predictive
coding impairments.? In the context of predictive
coding, information-processing is updated every
50 ms and this time window is longer in patients,
which suggests that updating is slower in patients
with schizophrenia.?®*" This displays a connectiv-
ity disorder, which account for disturbances in re-
current loops subtending the constant updating of
information-processing and the detection of predic-
tion errors.**** Patients with schizophrenia display
a disturbed ability to detect new and unexpected
stimulus, and the amplitude of the EEG response to
these stimulus is reduced.? This results in difficulties
distinguishing between relevant and irrelevant infor-
mation, causes patients to assign the wrong salience
to events,®® and possibly results in delusional be-
liefs.*® All these difficulties may be explained in the
context of predictive coding.?’

Theories of self-monitoring and error-checking
agree with the theory concerning the use of a sali-
ence network. According to Corlett et al,*® there are
two types of error prediction associated with schizo-
phrenia and the development of delusional beliefs,
playing opposite roles: one that overweights the
prediction versus and one that underweights the
prediction. The over-weighting of the prediction
may be prioritized due to its pathogenetic nature,
occurring first, and is followed by the under-weight-
ing of the prediction, which bears as a result a state
of fatigue and withdrawal. Neurobiologically, the
hyperactivation of the salience network is likely fol-
lowed by the hyper-activation of the default mode
network and subsequently by the suppression of the
salience and attention network. This initial hyper-
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activation seems to be normalized by antipsychotics,
since they dampen the salience of these abnormal
experiences and by doing so permit the resolution
of symptoms.®

Several studies have suggested that some predic-
tion aspects are impaired in patients with schizo-
phrenia.??3%%° They manifest a confusion at the initia-
tion of the actions, and hence passivity experiences
in the case of willed motor actions, and auditory
hallucinations in the case of willed cognitions. Some
studies have been shown that the dysmyelination-
induced delays may cause a discrepancy in sensory
feedback mechanisms, which may represent a pre-
diction error and a phenomenological and neuro-
physiological salient event.*' Extending this aspect,
Whitford et al*? suggested that passivity symptoms
and auditory hallucinations could arise initially be-
cause of dysmyelination-induced conduction delays
in the efference copies. The resultant increases in the
phasic activity of midbrain dopaminergic neurons
could amplify these symptoms and concurrently
trigger additional psychotic symptoms. The authors
concluded that on a phenomenological level, these
prediction errors cause confusion, giving rise to pas-
sivity experiences and auditory hallucinations. On
a neurophysiological level, these prediction errors
give rise to a second cause of psychotic symptoms,
by increasing the phasic activity of midbrain dopa-
minergic neurons.*

Myelination and conduction velocity

Myelin ensheath the axons of nearby neurons.
Myelinated axons with similar destinations tend
to bundle together into white matter fasciculi.
The myelin acts as electrical insulation for the en
sheathed axon, which both helps to preserve the
amplitude and increase the conduction velocity of
the propagating axon potential.”* Myelinated axons
typically have higher conduction velocities than
unmyelinated axons of the same caliber and dam-
age to the myelin can result in conduction delays
in neural discharges. Such conduction delays might
be expected to result in a temporal discoordination
between the activities of spatially discrete popula-
tions of neurons.**** The myelin abnormalities and
the resulting implication in conduction delays vary
in magnitude over the course of the multiple scle-
rosis and this possibility would be akin to the cycles
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of demyelination and remyelination often experi-
enced by patients with multiple sclerosis.** These
cycles have been shown to be associated with fluc-
tuations in conduction velocity*® and symptoma-
tology, including psychotic symptomatology.*’“®
A similar idea has previously been proposed by
Garver and colleagues (p. 49)* who suggested that
the patients in their study may have experienced
“compromised myelin integrity during psychosis
with repair during remission”.

Pharmacology studies suggest that dysfunc-
tion of neurotransmitters is one of the primary
etiologies of schizophrenia, while antagonists or
selective-agonists of dopamine, serotonin and/or
glutamate receptors were developed and used as
major antipsychotic drugs in clinical practice dur-
ing recent years. Concerning the action of antip-
sychotic drugs on white matter, a recent neuroim-
aging study using diffusion tensor imaging (DTI)
assessed the myelin integrity among normal con-
trol and acutely psychotic, drug-free patients with
schizophrenia, before and after antipsychotic drugs
treatment. It was found that a decrease of myelin
integrity was partially restored in drug-responding
schizophrenia patients, whereas the poorly respon-
sive patients did not appear to be related to a disor-
dered myelin.** Moreover, it seems that haloperidol
and olanzapine stimulate proliferation but inhibit
differentiation of oligodendrocytes via different
molecular mechanisms. Quetiapine, however, is
diametrically opposed to the above processes, al-
though it targets the similar receptors as does olan-
zapine. Therefore, the improvement of myelin/oli-
godendrocyte dysfunction by antipsychotic drugs
may not rely on canonical neurotransmitters but
rather that cross-communication may exist through
different molecular mechanisms.*

Dysmyelination and psychopathology

Waller et al in 2017°' reviewed findings from 22
studies that examined the relationship between
white-matter microstructure and antisocial behavior
across development. They found that adult antiso-
cial behavior was associated with greater diffusivity
across a range of white-matter tracts, including the
uncinate fasciculus, inferior fronto-occipital fascicu-
lus, cingulum, corticospinal tract, thalamic radiations,
and corpus callosum. The pattern of findings among
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youth studies was inconclusive: both higher and low-
er diffusivity found across association, commissural,
projection and thalamic tracts.

There is preliminary evidence for a role of lipid bi-
ology in the onset of psychosis, along with well-es-
tablished evidence of its role in myelination of white
matter tracts. Several lines of evidence suggest that
polyunsaturated fatty acids (PUFAs) play a role in
myelination, and there is substantial evidence docu-
menting decreased PUFA concentrations in schizo-
phrenia. Reviewing the relative studies, Vijayakumar
et al*? pointed that there is growing evidence of re-
duced polyunsaturated fatty acids (PUFA) concentra-
tion in ultra-high risk for psychosis (UHR) samples,
highlighting the need for research to examine the
relationship between PUFA and white matter integ-
rity in high-risk samples and age-matched healthy
controls. Peters et al>® assessed in 30 male patients
with a recent-onset psychotic disorder, erythrocyte
membrane PUFA concentrations and diffusion ten-
sor imaging was performed with voxelwise analysis.
Membrane PUFA concentrations appeared to be ro-
bustly related to brain white matter integrity in early
phase psychosis. The authors suggested the possible
effects of PUFA supplementation on white matter
integrity and associated symptomatology in early
psychosis.

Patients with a deletion at chromosome 22q11.2
(22g11DS) have 30% lifetime risk of developing a
psychosis, while people fulfilling clinical criteria for
ultra-high risk (UHR) for psychosis have 30% risk of
developing psychosis within 2 years.>* Both high-risk
groups show white-matter abnormalities in micro-
structure and volume compared to healthy controls,
which have been related to psychotic symptoms.
Bakker et al (2016)°* found that UHR and 22q11DS
patients share a susceptibility for developing psy-
chosis yet were characterized by distinct patterns of
white-matter alterations. While UHR patients were
typified by signs suggestive of aberrant myelination,
22q11DS subjects showed signs suggestive of lower
axonal integrity.

Fujino et al>> found impaired empathic abilities
and reduced white matter integrity in patients with
schizophrenia. The patients showed a significant
white matter fractional anisotropy (FA), a measure
of white matter integrity, reduction in bilateral deep
white matter in the frontal, temporal, parietal and
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occipital lobes, a large portion of the corpus callo-
sum, and the corona radiata. The authors suggested
that disrupted white matter integrity in these re-
gions constitutes a pathology underpinning specific
components of empathic disabilities in schizophre-
nia, highlighting that different aspects of empathic
impairments in the disorder would have, at least par-
tially, distinct neuropathological bases.

Summarizing, evidence implicate myelin and
oligodendrocyte function as critical processes that
could affect neuronal connectivity, which has been
implicated as a central abnormality in schizophre-
nia. Phenocopies of schizophrenia with a known
pathological basis involving demyelination or dys-
myelination may offer insights into the biology of
schizophrenia itself. While classical clinical-neuro-
pathological correlations have established that dis-
ruption in myelination can produce a high fidelity
phenocopy of psychosis similar to schizophrenia,
the role of dysmyelination in schizophrenia remains
controversial.”®

Dysmyelination and cerebral communication
in psychosis

Evidences suggest that the normal integration of
cerebral communication may be compromised in
schizophrenia and white matter abnormalities are
integral to these functional deficits. Diffusion ten-
sor imaging (DTI) is a neuroimaging technique which
has increasingly been used to study white matter
through quantitative indices of its structural and ori-
entational characteristics. I[dentifying the white mat-
ter differences early in the course of schizophrenia
may assist in prevention, early diagnosis and identifi-
cation of treatment targets. Davis et al’’ found white
matter changes and evidence for myelin-related
dysfunction in schizophrenia. In schizophrenia pa-
tients it is possible an aberrant myelination of the
frontal white matter fasciculi during periadolescent
neurodevelopment causes. Several studies also have
observed white matter abnormalities in patients
with schizophrenia, either postmortem, with elec-
tron microscopy, or in vivo with structural MRI or
DT1.41%85 Especially, schizophrenia patients exhibit
a range of myelin-specific abnormalities, including
reduced numbers of oligodendrocytes or irregular
myelin microstructure,”®* subnormal expression of
myelin-related genes,®' and irregularities in the nor-
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mative processes of periadolescent myelination.®
Abnormalities in the white matter fasciculi have
been implicated in schizophrenia, particularly by
disconnectivity theories that emphasize the role of
abnormal interactions between brain regions in the
etiology of psychosis.®*

Samartzis et al®® reviewed white matter integrity
in the early stages of schizophrenia as inferred by
DTI, in relation age, duration of iliness and treatment.
Although the pattern of white matter differences is
not totally consistent frontal, fronto-temporal and
fronto-limbic connections, with tracts including the
superior longitudinal fasciculus, cingulum bundle,
uncinate fasciculus and corpus callosum seem to
be affected. The authors suggested that these dif-
ferences may depend on the developmental stage
of the subjects, the duration of illness and exposure
to antipsychotic medication. Patients with bipolar
disorder also showed lower fractional anisotropy
than healthy controls in several white matter tracts.
However, compared with schizophrenia patients,
bipolar disorder patients showed lower fractional
anisotropy in the cingulum, internal capsule, poste-
rior corpus callosum, tapetum, and occipital white
matter including posterior thalamic radiation and
inferior longitudinal fasciculus/inferior fronto-occip-
ital fasciculus. The findings suggested that different
pathophysiological mechanisms may underlie white
matter microstructural abnormalities in bipolar dis-
order and schizophrenia.”

Dysmyelination and information-processing
in psychosis

Neuroimaging investigations have also linked
processing speed to brain anatomical connectiv-
ity. Sdnchez et al®® first pointed the role of process-
ing speed among the predictors of longitudinal
changes in schizophrenia. Individuals in the early
stages of psychosis appear to have less consistent
white matter as well as grey matter changes than
chronic patients. There is also a 5-year period fol-
lowing the first psychotic episode, called the “criti-
cal period” by Birchwood and colleagues,®® during
which the most severe brain changes appear to oc-
cur. Karbasforoushan et al”® found that white matter
integrity of the corpus callosum, cingulum, superior
and inferior frontal gyri, and precuneus was reduced
in schizophrenia. The authors concluded that cog-
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nitive impairment in schizophrenia is mediated by
reduced white matter integrity and that diffusion-
weighted imaging (dMRI) are important in explain-
ing deficits in the processing speed.

Mediation analyses and structural equation
modeling were used by Kochunov et al’' to ana-
lyze the associations among processing speed,
working memory, and white matter microstruc-
tures. Their findings suggested that information-
processing speed contributes to the association
between white matter microstructure and work-
ing memory in schizophrenia. Moreover, the white
matter impairment in schizophrenia was found
to be regional tract-specific, particularly in tracts
normally supporting processing speed perfor-
mance. It should be noted that processing speed
is a cognitive ability that could be defined as the
time it takes a person to do a mental task. It is re-
lated to the speed in which a person can under-
stand and react to the information they receive.
Processing speed implies a greater ability to easily
do simple or previously-learned tasks. This refers
to the ability to automatically process information,
which means processing information quickly and
without doing it consciously.

White-matter alterations that occur in the early
stages of psychosis may parallel the course of the ill-
ness and differentiate the clinical subtypes.” In their
recent study, Griffa et al”® suggested that inter-sub-
ject white matter variability in connections vulner-
able to psychosis could mediate inter-subject varia-
tions in the processing speed. The study revealed an
association between white matter-connectivity al-
terations and clinical stages in schizophrenia. These
alterations were spatially diffused in the brain but
they converged on a vulnerable subnetwork that
spans frontal, inter-hemispheric, cortico-thalamic
and striatal circuits. This vulnerable subnetwork in-
cludes the main brain-network hubs, namely, the
superior frontal and superior parietal cortices, pre-
cuneus, insula and thalamus, which are implicated
in schizophrenia pathophysiology. Moreover, within
the subnetwork, the most significant effects have
been found in the left hemisphere, in the superior
parietal and frontal cortices, which are associated for
developing psychosis,’* and in the pars opercularis
of the inferior frontal gyrus, a language area that, to-
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gether with the Heschle’s gyrus, has been related to schizophrenia.”® In addition to the well-known de-
auditory hallucinations” (figure 1). myelinating and dysmyelinating diseases such as

Furthermore, we could suggest that both multi- multiple sclerosis, neuromyelitis optica, and the leu-
ple sclerosis and schizophrenia may use in central kodystrophies, myelin deficits resulting from altered
nervous system a common pathway of disordered glial structure/function and or glial/neuronal interac-
information-processing. Multiple sclerosis results in ~ tions are seen in human psychiatric disorders’ and
sensory and motor symptoms and schizophrenia in developmental disorders including autism spectral
disordered cognition, perception, and emotion. The ~ disorder, sensory processing delay disorder, and at-
major histocompatibility complex (MHC) is responsi-  tention deficit hyperactivity disorder.”® Numerous
ble for the genetic overlap in both multiple sclerosis ~ studies have demonstrated an interdependent rela-
and schizophrenia, since a GWAS noted the involve-  tionship of oligodendrocytes and the axons they my-
ment of similar HLA alleles in multiple sclerosis and elinate. Moreover, adaptive myelination implies that

Genes Stress
NRG1, DISC1, RTN4R, OLIG2, 22q11DS, Early stress: Infections during pregnancy,
cytokines genes, HLA genes isolation, abuse, neglect,

childhood autoimmune diseases
Late stress: Viral, toxic, emotional trauma, PTSD

¥

Aberrant myelination

Interdependent relationship of oligodendrocytes and the axons they myelinate

Aberrant myelination of the frontal white matter fasciculi during normative processes
of periadolescent myelination

Dysmyelinating diseases may involve a combination of viral
and autoimmune factors

Lifelong immunogenetic dysregulation
Altered or inadequate remyelination

Myelin deficits in psychiatric disorders, including psychosis, autism,
ADHD, sensory processing delay disorder

¥

Psychosis - Dysconnectivity syndrome
Disturbance in neuronal connectivity between different brain regions,
Disturbance in information process and monitoring, Prediction errors

Conduction delays in the efference copies: Confusion, negative symptoms, passivity, withdrawal symptoms,
auditory hallucinations, delusional mood, depression

Increases in the phasic activity of midbrain dopaminergic neurons:
Positive symptoms, delusions, aggressivity, catatonia

f

Treatment

Anti-psychotics, anti-depressants, anti-convulsants, lithium

Anti-MS: Azathioprine, methotrexate, cyclosporine, mycophenolate mofetil, mitoxantrone,
cyclophosphamide, rituximab

Myelin-enhancing agents, potential neuro/myeloreparative agents,
stem cell enhancing therapies, and immunodmodulators

Diet, life-style changing, psychosocial support

Figure 1. Dysmyelination, brain dysconnectivity, and the resulting information-processing disorder in psychosis.
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neuronal electrical excitability modifies myelin plas-
ticity and that myelin plasticity in turn feeds back to
modulate neural activity and behavior.”

Conclusion

Summarizing, multiple lines of evidence now con-
verge to implicate oligodendroglia and myelin in
pathophysiology of schizophrenia. Neuroimaging
investigations have linked processing speed to brain
anatomical connectivity, and have pointed the role of
processing speed among the predictors of longitudi-
nal changes in schizophrenia. The dysmyelination-in-
duced delays in patients with psychosis may cause a
discrepancy in sensory feedback mechanisms, which
may represent a prediction error and a salient event.
A number of myelin gene knockout mice models ex-
hibit schizophrenia-like behaviours, while genomic,
especially GWAS, studies identified new schizophre-
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nia loci related to oligodendrocyte genetic polymor-
phisms. Palaniyappan et al® pointed the need to
revise our current “deficit-oriented” models of neu-
robiology of psychosis to the concept of a dynamic
process of cortical reorganization, suggesting that
early deficits are temporally restricted to the first few
years but ameliorate with time, probably owing to a
reorganization process. Future studies that employ
additional dMRI-techniques for white matter micro-
structural assessment could better characterize the
neurobiological processes that underlie macro-scale
connectivity alterations across psychosis stages.
Establishing the neural basis of processing speed im-
pairment may inform the treatment and etiology of
schizophrenia and interventions that preserve white
matter integrity or ameliorate white matter disrup-
tion may enhance information-processing and func-
tional outcome in schizophrenia.’>’38!82

€ival n Ppoxwon pra dwartapaxn eme€epyaciag
¢ mAnpo@opiag mou GXeETI{eTtal pe OUGRUENivwG);

O. NwTtdako¢

Mn Kepbookomikdg Opyavioudc «Oumpélax, ABrva

Wuxiatptkn 2019, 30:245-255

MoAAég épeuvec umooTnpifouv TNV EUTTAOKNA TNG AEITOVPYIAC TNG HUENIVNC Kal Twv oAtyodevSpo-
KUTTAPWV 0TN VEUPWVIKA OUVSECIUOTNTA, N omoia @aiveTal va amoTeAEl KEVTPIKO TTABOAOYIKO
otolxeio TnG oxtloppévelag. Nevpoavamtuélakd povtéla mou meptdapfavouy tn Sucpuelivwon,
umootnpifouv Tn oxéon TN e Stlapopa cuuntTwpata TnG oxtloppévelac. MetabavaTieg €peuveg
o€ aoBeveig pe oxlloppévela ava@épouv peiwon 14-22% tng muKvOTNTAG KAl TNG TTOIOTNTAG TWV
oAtyodevdpokuttdpwyv. ApkeTd urmoPri@la yovidia mou oxetifovtal pe tn puelivn €xouv ouvdeOei
pe SuoAeitoupyia TNG PUEAIVNG Kal TwV 0AlyodevOpoKUTTAPWY 0TNV EKSNAWGCN TWV VEUPWVIKWV
AVWUOAIWV TNG YUXwonG. Evag aplBudg povtéAwv yoviSlaknig olyaong tnG HUeAivng o€ movTikia
uTToSelkVUEL OXI{OPPEVIKOUOPPEC CUUTTEPIPOPECS, EVW Ol YEVOUIKEG EPEVVEG, IOLAITEPA Ol UENETEC
GWAS, éxouv Tautomolnoel Véeg yovidlakég BEaelg yia tn oxl{o@pévela, ol omoieg oxeTi(ovTal YE
YEVETIKOUC TTOAUOPPIOHOUC TTOU agopolv oTa oAlyodevdpokUTTapa. Eival yvwoto oTt n HUeNi-
vn §pa w¢ NAeKTPIKN pévwon tou emevdeSuévou veupwva, yeyovog mou BonBda otn Statripnon
ToUu €VpPoUG Suvapikol alAd kal oTnv avénon Tng TaxvTnTag aywyng (conduction velocity) Tou
Slatpéxovtog duvapikol oTov veupdagova. YIAPXOUV CUVEXWE auEavOueVeg eVOEIEEIG OXETIKA PE
TNV €UMAOKN NS SUCUUEAIVWONG OTOV TIPOPETWTIAIO GAOLO TNV AvATTTUEN VONTIKWY CUUTTTWUA-
Twv o€ aoBeveic pe Puxwon. Ot VEUPOATTEIKOVIOTIKEG €PEUVEC €XOUV OUVOEDEL TNV TaxUTNTA ETTE-
Eepyaoiag (processing speed) pe Tnv avatoutkn cuvdeoipdtnta (@anatomical connectivity) Tou
EYKEPANOU Kal €xouv amodeifel Tov pOAO TNG WE TTPOYVWOTIKO TAPAYOVTA TWV KAIVIKWV aAAAy WV
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otn oxloppévela. Autn n kabBuotépnon taxluTnTag emeéepyaoiag oToug aoOeveic pe Yuxwon
pmopei va mpokaAei avwpaiia otov pnxaviopd avatpo@oddtnong Twv alobnoewy, yeyovog mou
KataAnyel oe c@AaApa mpoPAePnc (prediction error). Exet @avei 6Tt ol avwpalieg TnG pUEAIVNE Kal
ol anoppéovaec kabBuoteproelg TaxuTNTAG emeepyaaniag molkiNAouv oTnVv mopeia TG vOoou TnG
moANamARC okAnpuvong (multiple sclerosis), kal n pop@r AUTWV TWV SIOKUPAVOEWVY CUVSEsTal
mOavév pe tn Slakvpavon TNG CUPTTWHATOAOYIAG 0TouG aoBeveic pe Yuxwon. Na onuelwOei emi-
ong 6t1 o peifov ouumieypa lotoouvpBatotnrag (MHC) @dvnke va mapouctdlel yeveTikry aAAnAe-
mKAAUYPN otV MOAAATIAR) KA puvon Kal T oXt{ogpévela. H moANamAr okAfjpuvon ekdnAwveTtal
ME aloONTIKA Kal KIVNTIKA CUPMTTWHATA, VW N OXI(0QPEVELD PE VONTIKEG KAl OLUVAICONUOTIKEG
Siatapayée. Exovtag dpwe umédyn tnv aAAnioeaptwpevn oxéon HeETAEU OAlyodeVOPOKUTTAPWY
Kal VEUPWVIKWV advwy, umopolpe va umoBécoupe 6TL TO0O n MOAANATTA} OKAfjpuvon 600 Kal N
ox1{oppEVeEla €XOUV OTO KEVTPLKO VEUPIKO 0UOTNUA WG Koo TUTo Statapaxig tnv emefepyacia
¢ mAnpogopiag (information processing disorders). H mpéo@atn épeuva unootnpilel 6ti n mpo-
OOPHOOTIKA HUENiVwoN (adaptive myelination) umopéei va opaAOTIOINGEL TN VEUPWVIKK NAEKTPIKA
SleyepoludTnTa, N omoia PE TN OEIPd TNG TPOTIOTOLEL TN MUEAIVIKY TTAACTIKOTNTA, YEYOVOC TTOU
KATAAAYEL O TPOTIOTIOINON TNG VEUPWVIKAG OpacTnPlOTNTAG KAl CUVETIWG TNG CUUTTEPLPOPAC.
MmopoUpe Aoimov va urmmoBécoupe 0TI TapePPAcEL ol omoieg SlaTnPOUV TNV AKEPAIOTNTA TNG
AEUKNAC ouaiag i EMOVAWVOUV TIC KATA TOTTOUC I Katd meplodouc Staomdoelc autic, Ba gival oe
0éon va BeAtiwoouy tn duvatoTtnta emefepyaciac TG MANPOPOPIAC Kal EMOPEVWC TN AEITOUPYI-
KOTNTA OTNV YUXWOon.

Né&eig evpeTnpiou: Ixiloppévela, Suopuelivwon, emeepyacia MAnpo@opiag, TaxuTNTA Aywyng,
Tayxvtnta eme€epyaoiag.
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osttraumatic stress disorder (PTSD) is a mental disorder caused by several distressing events

that are related with psychotrauma. It is very frequent in childhood and untreated traumat-

ic stress symptoms in children and adolescents often result in debilitating consequences

on development with increased risks for a variety of physical and mental disorders. It has

been found that PTSD symptoms are reduced as soon as therapeutic interventions have been ap-
plied. The aim of the present review was to summarize the available literature regarding aggravat-
ing factors associated with the development of PTSD in children after hospitalization and assess-
ment tools for a quick and reliable screening of children who are at risk for developing PTSD. A
review of published papers was conducted until April 10, 2019 to identify articles that discuss the
aggravating factors and the assessment tools for PTSD in children after hospitalization published
in English, German or Greek language. Search was performed on PubMed with the following com-
bination of key-words: “PTSD” and “children” and “hospitalization”, using the filters “human” and
“Publication date from 30/11/2007 to 09/04/2019” and choosing “all fields” in PubMed Advanced
Search Builder. Of the 115 articles reviewed, 16 relevant articles were included, 10 of them referred
to the aggravating factors and the remaining 6 were related to the assessment tools. Significant
aggravating factors associated with the development of PTSD were: traumatic injuries and illness/
medical-related hospital admission, previous health problems, Pediatric Intensive Care Unit (PICU)
hospitalization, attendance at a hospital for child and adolescent psychiatry, female gender and
psychotherapy and initial high Posttraumatic Stress Symptoms (PTSS) in parents. As for assessment
tools, it was observed that the Child Trauma Screening Questionnaire (CTSQ)-Heart Rate (HR), the
alternative PTSD algorithm (PTSD-AA), the Child Stress Disorders Checklist-Short Form (CSDC-SF),
the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-1V) model for PTSD
symptom categories, the Posttraumatic Stress Disorder Semi-Structured Interview (PTSDSSI), the
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Preschool Children's Assessment of Stress Scale (PCASS) and the diagnostic interview for children
and adolescents (DICA-P) led to the identification of children who were likely to develope or had
already developed PTSD symptoms, in the study population wherein each was implemented. The
greatest limitation — but also a significant finding — of this review is the scarceness of published
studies on this topic. Overall, there is a variety of aggravating factors associated with the develop-
ment of PTSD in children after hospitalization. Assessment tools should be able to identify immedi-
ately the children who are likely to or have already developed PTSD symptoms.

Key words: PTSD, children, aggravating factors, assessment tools, hospitalization.

Introduction

Hospitalization has been associated with a va-
riety of adverse psychological events in pediatric
patients, including posttraumatic stress symptoms
at both diagnostic (PTSD) and subsyndromal levels
(posttraumatic stress symptoms: PTSS)."? PTSD is as-
sociated with traumatic injuries or illness/medical-
related hospital admission, with prevalence rates of
clinically elevated levels of posttraumatic distress
ranging from 6% to 45% following trauma such as
falls and burns and 5 to 32% following medical-re-
lated hospital admission, such as cardiac surgery.'?
Moreover, factors related to the general experience
of hospitalization, such as invasive medical proce-
dures, lack of sleep and separation from parents
may also be distressing and could lead to the devel-
opment of PTSD.

It has been shown that untreated traumatic
stress symptom in children may persist for years,
even into adulthood, often having destructively
consequences on their development.? For instance,
PTSD has been associated with decreased total
and cerebral brain volume and attenuated frontal
lobe asymmetry.>® Moreover, PTSD increases the
risk for a variety of physical and mental disorders,
including circulatory, endocrine, musculoskeletal
and digestive diseases, substance abuse, eating dis-
orders and depression.” Although there are many
interventions that have been shown to significantly
reduce PTSD symptoms in traumatized children,
their effectiveness may be decreased as time from
trauma exposure elapses.®'° This finding indicates
a reasonable need for assessment tools that can ac-
curately assess traumatic stress symptoms in at-risk
children, immediately after the trauma exposure.

What is more, these assessment tools should be
accessible to health professionals working in set-
tings where injured or medically ill children are
treated such as emergency rooms and medical in-
patient units. Particularly, measures should (a) be
short enough to be easily integrated into numerous
acute clinical settings, (b) based on sources readily
available and (c) require minimal training to admin-
ister and interpret.!

The purpose of the current review was to summa-
rize the available literature regarding aggravating
factors associated with the development of PTSD in
children after hospitalization and assessment tools
for a quick and reliable screening of children who
are at risk for developing PTSD.

Material and method

A review of published papers was conducted un-
til April 10, 2019 to identify articles that discuss the
aggravating factors associated with the develop-
ment of PTSD in children after hospitalization and
assessment tools for screening the children who
are at risk for developing PTSD. Search was per-
formed on PubMed with the following combination
of key-words: “Posttraumatic stress disorder” and
“children” and “hospitalization”, using the filters
“human” and “Publication date from 30/11/2007 to
09/04/2019” and choosing “all fields” in PubMed
Advanced Search Builder. Studies were excluded if
they:

e were case studies, editorials and letters to the edi-
tors;

e were not published in English, German and Greek
language;

« did not refer to the aggravating factors and the
assessment tools; or
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e focused solely on parents and/or did not include
findings on children.

All the articles were read and evaluated by two in-
dependent reviewers (CT, VM) in order to determine
applicability for inclusion. Out of the 115 articles re-
viewed, 16 relevant articles were finally included in
this review.

Results

Of the 16 studies reviewed, 10 referred to the ag-
gravating factors'?™' (table 1) and the remaining 6
were related to the assessment tools (table 2).

Aggravating factors

A comparison study'? investigated and com-
pared psychological responses in children 1 month
after traumatic injuries or illness/medical-related
hospital admission. This study concluded that clini-
cally elevated PTSD symptom levels were more fre-
quent in children admitted for traumatic injuries
(18%) than illness/medical-related causes (4%) and
there was a significant relationship (positive) be-
tween length of stay and the development of PTSD.
Another study'® examined the prevalence of PTSD
in pediatric burn survivors who had been treated
for acute stress disorder (ASD) symptoms during
their initial hospitalization and compared them
with patients who had been asymptomatic for ASD
symptoms and found that the prevalence of PTSD
was similar in children with ASD symptoms and
those without ASD symptoms.

Moreover, according to Bruce et al,'* greater en-

dorsement of both monitoring and blunting atten-
tional coping styles were significantly correlated
with elevated PTSS in childhood brain tumor sur-
vivors (8=0.24, p=0.01 and B=0.18, p=0.02, respec-
tively). Furthermore, a study'” that explored the
risk of PTSD development and PTSS in patients at
a hospital for child and adolescent psychiatry and
psychotherapy, came to the conclusion that almost
one of four patients of child mental health service
could be identified with clinically significant PTSS.
A systematic review'® examined the research litera-
ture on children’s psychological responses to PICU
hospitalization, showed that increased parental dis-
tress, length of PICU stay, delusional memories and
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emergency admission were possible aggravating
factor for PTSD.

What is more, according to Landolt et al,'” chil-
dren with injuries had higher rates of PTSS than
children with diabetes and cancer and initially high
levels of PTSS in mothers and fathers were longi-
tudinally related to poorer remission of PTSS in
the child. A cohort study'® concluded that the past
health problems and sepsis were significant inde-
pendent predictors of PTSS in children aged 5-16
years old admitted to intensive care with menin-
goencephalitis, sepsis and other critical illnesses
(p<0.04).

Another study' showed that younger age, ad-
mission for traumatic injury and cognitive/affec-
tive factors including confusion, peritrauma panic,
and sensory memory quality were associated with
acute PTSS following PICU admission. Furthermore,
Stowman et al*® examined the potential mediators
of later PTSS following PICU hospitalization and
showed that youth acute stress disorder symptoms
(ASDS), parent ASDS, youth anxiety, negative affect
and hospital fear mediated later youth PTSS. Last
but not least, a meta-analysis*' concluded that the
female children and adolescents who exposed to
interpersonal traumatic injury are in particular risk
of developing PTSD after traumatic injury.

Assessment tools

In 2010, a study* was published which (1) ex-
amined PTSD symptom structure in two samples
of children (8 to 17 years of age) assessed an aver-
age of 6 months after unintentional injury: a com-
bined dataset of 479 children assessed with a PTSD
symptom checklist and a sample of 204 children
assessed via a standardized clinical interview, (2)
evaluated the fit of six alternative models for the
factor structure of PTSS and the association of PTSS
clusters with indicators of functional impairment
and (3) evaluated three models for the structure of
PTSD and depression symptoms jointly to examine
specificity of PTSD versus general distress or mood
symptomes.

The PTSD symptom checklist used in the first
sample was the Child PTSD Symptom Scale (CPSS),?
which is a 24-item self-report instrument that yields
both a PTSD symptom severity score and a determi-
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Table 1. Aggravating factors associated with the development of PTSD in children after hospitalization/

Authors

Objective

Sample

Results

Murray et al'?

Rosenberg
et al®

Bruce et al™

Miinzer et al'®

Rennick and
Rashotte®

Landolt et al'”

Als et al'®

Dow et al™®

Stowman et al®®

Alisic et al*’!

Investigation of psychological
responses in children one
month after traumatic injuries
and illness/medical -related
hospital admission

Examination of the prevalence
of PTSD in pediatric burn
survivors

the exploration of the rela-
tionship between objective
illness parameters, parent-
child interactions, coping
styles and PTSS

Exploration of PTSS of patients
attending a hospital for child
and adolescent psychiatry
and psychotherapy

Children’s psychological out-
comes following PICU hospi-
talization

Examination of the presence of
PTSS and PTSD in children
and the mutual influence of
child and parental PTSS

Investigation of basal cortisol
regulation in 5-16 years old
children, 3-6 months follow-
ing PICU admission

Association between premor-
bid, trauma, and cognitive/
affective variables acute PTSS
following PICU admission.

Examination of potential media-
tors of later PTSS FOLLOWING
PICU admission

Investigation of the incidence
of PTSD in traumatic injury-
exposed children and ado-
lescents

205 children (aged 7-16 years)

183 participants

62 brain tumour survivors
(8 to16 years old)

413 children and adolescents
at their first attendance at
the clinic

28 papers

287 children (aged 6.5-16
years), their mothers (n=239)
and fathers (n=221)

47 cases and 56 healthy con-
trols

95 children aged 6-16 years

50 youth aged 9-17 years

72 peer-reviewed articles on
43 independent samples
(n=3,563)

Clinically elevated PTSD symp-
tom levels were more preva-
lent in children admitted for
traumatic injuries (18%) than
illness/medical reasons (4%)

The prevalence of PTSD was
similar in children with and
without ASD symptoms

Greater endorsement of both
monitoring and blunting atten-
tional coping styles were sig-
nificantly correlated with ele-
vated PTSS

Clinically relevant PTSS were
reported in 22.9% of the chil-
dren and adolescents

Increased parental distress,
length of PICU stay, delusion-
al memories and emergency
admission were possible aggra-
vating factors for PTSD

Children with injuries had higher
rates of PTSS than children
with diabetes and cancer and
initially high levels of PTSS
in mothers and fathers were
related to poorer recovery of
PTSS in the child

Past health problems and sep-
sis were significant indepen-
dent predictors

Younger age, admission for trau-
matic injury and cognitive/affec-
tive factors were associated
with acute PTSS

Youth ASDS, parent ASDS, youth
anxiety, negative affect and hos-
pital fear mediated later youth
PTSS

Female gender and interperson-
al traumatic injury are signifi-
cant aggravating factors

PTSD: Posttraumatic stress disorder, ASD: Acute stress disorder, PTSS: Posttraumatic stress symptoms, PICU:
Pediatric intensive care unit, ASDS: Acute stress disorder symptoms
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Table 2. Assessment tools for a quick and reliable screening of children who are at risk for developing PTSD.
Authors

Objective Sample Results

Kassam-Adams
et al®

Examination of the factor struc- Two samples of children (479 The DSM-IV model for PTSS
ture of PTSS in children and and 204 respectively. 8 to 17 categories was a reasonable
adolescents who had expe- vyears of age) assessed an fit for these child data, but
rienced an acute single-inci- average of 6 months after several alternative models fit
dent trauma unintentional injury equally well or better

Investigation of the utility of the 79 children (aged 7-16 years CTSQ-HR was better than the
CTSAQ plus HR to identify chil- CTSQ or HR alone at identify-
dren likely to develop PTSS at ing children likely to develop
1 and 6 months post-injury PTSS

The development of a user- 147 children and adolescents The CSDC-SF demonstrated
friendly scale that measures (ages 6-18) hospitalized with  test-retest reliability and pre-
traumatic stress responses in  burns or acute injuries dictive validity comparable to
injured children. that of the full scale

Olsson et al*”

Enlow et al®

Dow et al® Exploration of PTSD in children 59 children aged 6-16, admit- The PTSD-AA was found to
and adolescents following ted to PICU for at least 8 provide the most valid mea-
PICU admission hours sure of PTSD at 6 months

Ari et al®® Assessment of the frequency Parents of 79 children (aged A significant portion of children

and characteristics of symp- 1-6)
toms of persistent psycho-
logical distress in children
following surgery utilizing the
PTSDSSI and the PCASS

suffer from psychological dis-
tress 3-5 months after hospi-
talization

Stoddard et al’®

and symptoms utilizing DICA-P
module and the PTSDSSI

Evaluation of PTSD diagnosis 42 families

A high percentage of young
children with burns manifest-
ed some PTSS one month

after discharge.

PTSS: Posttraumatic stress symptoms, DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, 4th Edition,
CTSQ: Child Trauma Screening Questionnaire, HR: Heart rate, CSDC-SF: Child Stress Disorders Checklist-Short
Form, PTSD: Posttraumatic stress disorder PICU: Pediatric intensive care unit, PTSD-AA: Alternative PTSD algo-
rithm, PTSDSSI: The PTSD Semi-Structured interview, PCASS: The Preschool Children’s Assessment of Stress

Scale, DICA-P: The diagnostic interview for children and adolescents

nation of PTSD diagnostic status. The first 17 CPSS
items correspond to the Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition (DSM-IV)
symptom criteria, rated on a four-point Likert scale
(“not at all” to “five or more times a week”). The re-
maining seven items assess functional impairment
from those symptoms, rated as absent or present.
The CPSS has shown excellent internal consistency,
test-retest reliability, and convergent validity with
structured clinical interview measures of PTSD.**
On the other hand, the Clinician-Administered
PTSD Scale for Children and Adolescents (CAPS-
CA)* was used in the second sample, which is a
semi-structured interview that assesses DSM-IV
diagnostic criteria for PTSD. Interviewers evaluate
the frequency and intensity of each PTSD symp-

tom as well as the impact of these symptoms on
developmental, social, and scholastic functioning.
Psychometric data indicate good internal consist-
ency for each CAPS-CA subscale, and concurrent
validity with other measures of PTSD. Regarding
the DSM-IV Diagnostic criteria for PTSD,?® they in-
clude a history of exposure to a traumatic event and
symptoms from each of three symptom clusters: in-
trusive recollections, avoidant/numbing symptoms,
and hyper-arousal symptoms, a fifth criterion con-
cerned duration of symptoms and a sixth criterion
stipulated that PTSD symptoms must cause signifi-
cant distress or functional impairment.

This study concluded that the (DSM-1V) 3-factor
model, that contains the factors: DSM-IV re-expe-
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riencing symptoms, DSM-IV avoidance symptoms
and DSM-IV arousal symptoms, fit reasonably well
for these child data, but several alternative models
[two four-factor models: the Numbing model that
contains the factors: DSM-IV re-experiencing symp-
toms, effortful avoidance symptoms, emotional
numbing symptoms and DSM-IV arousal symptomes,
and separates effortful avoidance from emotional
numbing, and the Dysphoria model which contains
the factors: DSM-IV re-experiencing symptoms, ef-
fortful avoidance symptoms, dysphoria symptoms
and arousal symptoms (startle/hypervigilance only),
and separates PTSD-specific symptoms from gen-
eral emotional distress] fit equally well or better
suggesting improvements to the current diagnostic
criteria for PTSD in children.

Another study® investigated the utility of com-
bining the Child Trauma Screening Questionnaire
(CTSQ)*® and children’s heart rate (HR) (HR was
measured in emergency department and 24-h post-
admission) to identify children likely to develop
PTSS at 1 and 6 months post-injury. The CTSQ is a
10-item measure of child traumatic stress assessing
five symptoms of re-experiencing and five symp-
toms of hyper-arousal. The CTSQ has been shown to
have good convergent validity with the Children’s
Impact of Event Scale and to be predictive of PTSD
at 1 and 6 months posttrauma.?® The internal con-
sistency was satisfactory.?® Children are required
to respond yes (scored 1) if they have experienced
the symptom since the event or no (scored 0) if they
have not. Scores >5 indicate a positive screen for
trauma symptoms. Regarding HR, there might be
an association between elevated HR and the devel-
opment of PTSD due to the fact that during trauma,
stress hormones are released which increase blood
pressure and heart rate (HR) to prepare the individ-
ual’s ‘fight or flight' response in reaction to aversive
stimuli.? In this study, it was found that a combina-
tion of the CTSQ plus HR (CTSQ-HR) was better than
the CTSQ alone or HR alone at identifying children
likely to develop PTSS.

Moreover, Enlow et al*® carried out a study to
develop a user-friendly scale that measures trau-
matic stress responses in injured children based
on the Child Stress Disorders Checklist (CSDC),*'
a 36-item observer-report measure of traumatic
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stress symptoms. In this scale, the measure con-
sists of one traumatic event item, five immediate
response items and 30 symptom items. Each of
the symptom items is rated on a three-point scale
(0="not true,” 1="somewhat true,” 2="very true”).
A prior examination of the CSDC, which included
the burn participants, demonstrated reliability
and validity of the symptomatology total score.?!
The researchers managed to create a four-item
scale (CSDC-Short Form, CSDC-SF). The CSDC-SF
contains the following items: “child reports more
physical complaints when reminded of the trau-
ma (headache, stomachache, nausea, difficulty
breathing, etc.)”, “child avoids doing things that
remind him or her of the trauma, child startles eas-
ily (for example, he or she jumps when hears sud-
den or loud noises)” and “child gets very upset if
reminded of the trauma”. Moreover, it is very short
and does not require specialized training for ad-
ministration or interpretation and demonstrated
test-retest reliability and predictive validity com-
parable to that of the full scale.

Furthermore, a cohort study*? explored (1) the
diagnosis of PTSD in children and adolescents fol-
lowing PICU admission (6 months post-discharge)
and (2) the validity of the DSM-IV PTSD algorithm
and alternative PTSD algorithm (PTSD-AA)*? in
school-aged children and adolescents. With re-
gard to PTSD-AA,*® it was developed by modify-
ing DSM-IV PTSD symptom wordings, to make
them more objective, behaviorally anchored, and
developmentally sensitive to young children. This
approach used DSM-IV criteria as a starting point,
but modified the criteria and studied the effects of
those modifications in a series of studies on young
children. The major changes are a modification to
lower the requirement for the C criterion (numb-
ing and avoidance items) from three out of seven
items to just one out of seven items and the omis-
sion of A2 (The person's response involved intense
fear, helplessness, or horror). It was more reliable
and more valid for diagnosing PTSD in infancy than
DSM-IV criteria.>*

The results of this study showed that the alterna-
tive PTSD algorithm (PTSD-AA) excluding Criterion
C3 (inability to recall aspects of a trauma) provided
the most valid measure of PTSD at 6 months. As for
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the ability of each algorithm to identify children
with functional impairment it was revealed that
PTSD-AA was more sensitive than DSM-IV PTSD in
identifying children with functional impairment
and it was more diagnostically valid in school-aged
children and adolescents, since the frequency of
PTSD-AA diagnosis (n=17; 29%) was slightly high-
er than the frequency of DSM-IV PTSD diagnosis
(n=15; 25%).

What is more, Ari et al** carried out a study to as-

sess the frequency and characteristics of symptoms
of persistent psychological distress in children fol-
lowing surgery, using two parent-report question-
naires that assess PTSS among children aged 1 to 6.
The first one was The Posttraumatic Stress Disorder
Semi-Structured Interview (PTSDSSI)*® which is con-
cerned with the child's response during and after
the traumatic event and includes 29 items with an
amount of agreement of 1 to 3 on a Likert scale.
The internal consistency of PTSDSSI was good, and
a strong correlation was found between PTSDSSI
scores and the severity and number of symptoms
found in a clinical interview several months lat-
er.’® The second one was the Preschool Children's
Assessment of Stress Scale (PCASS).?” This measure
is concerned with symptoms of anxiety, fear, sleep
difficulties, mood changes, and developmental re-
gression, and includes 29 items with an amount of
agreement of 1 to 5 on a Likert scale. The internal
consistency of PCASS was good.*’

The responses to the PTSDSSI indicated that
10.39% of the children exhibit PTSS and that 28.6%
of parents reported that the child's distress causes
dysfunction and adjustment difficulties. The results
on the PCASS emphasized the parents' concerns
regarding the child's behavior, function and health
following hospitalization, with a significant rise be-
tween the parents' reports of their conception of
the child's state before and after surgery.

Last but not least, another study®® investigated the
prevalence of PTSD in young children hospitalized
for burns 1 month after discharge, using both the
diagnostic interview for children and adolescents
(DICA-P)** module and the PTSDSSI.*® The DICA-P
addresses six symptoms clusters: meeting criteria for
experiencing a traumatic event (A cluster), re-expe-
riencing (B cluster), avoidance (C cluster), numbing/
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arousal (D cluster) and persistence of symptoms for
over a month with clinically significant impairment
(E and F, respectively). It has also been used exten-
sively, including with samples of traumatized chil-
dren and burn survivors and has demonstrated good
reliability and validity.*

This study found that 4 of the 42 and 1 of 39 par-
ticipants who completed the DICA-P and PTSDSSI
respectively, met full criteria for a diagnosis of PTSD
(10% and 3%, respectively). One more finding was
that 27% of the subjects met partial criteria on the
DICA-P versus the 16% on the PTSDSSI, without im-
pairment. Finally, 67% of subjects met DICA-P crite-
ria for the re-experiencing cluster and 54% met the
PTSDSSI re-experiencing criteria.

Discussion

The aim of the present review was to identify and
report the existing literature with respect to the ag-
gravating factors and the assessment tools for PTSD
in children after hospitalization. After extensive
literature search using PubMed, 10 articles were
found related to risk factors and 6 related to assess-
ment tools. Regarding the aggravating factors, it
was found that they do not only have to do with the
cause of hospital admission (traumatic injuries or ill-
ness/medical-related), but also with factors related
to the general experience of hospitalization. As for
the assessment tools, there are tools that provide a
quick and reliable screening of children who are in
danger of or have already developed PTSD or PTSS.
However, future research is required to improve
the reliability and validity of the existing tools and
make them more user-friendly.

Aggravating Factors

The results of the'® studies showed that there is
a variety of aggravating factors associated with the
development of PTSD. Specifically, two studies'*"’
found that hospital admission because of traumatic
injuries (e.g. falls, burns) lead to higher risk of de-
veloping PTSD than illness/medical-related hospital
admission. This may be due to the fact that acci-
dents are more immediate events going along with
pain and emergency response that are experienced
as frightening and distressing more directly by the
child, independent of cognitive development, in
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contrast to severe disease like cancer and diabetes
where children do not completely understand the
implication of their disease.

Furthermore, three studies'®'”?° concluded that

parental distress is a very important risk factor.
A reason for this might be that the parents’ own
symptoms prevent them from adequately address-
ing the children’s needs after the traumatic event.
However, the children do not receive the protec-
tion of an optimal caretaking relationship. Another
serious aggravating factor that all healthcare
workers should take into account is the length of
stay into the hospital and especially in PICU.'*'® As
length of stay increases, children’s event related
distress also increases for children admitted for
traumatic injuries and illness/medical-related rea-
sons. An additional aggravating factor worth to be
analyzed is previous health problems.'® Children
who suffer from chronic diseases and mainly psy-
chiatric illnesses or have been hospitalized in the
past, are extremely susceptible to develop PTSD
and the necessary measures should be taken to
limit this risk.

Assessment tools

As for assessment tools, the six studies had some
very interesting findings. In particular, in the study
of Kassam-Adams et al,?* although the DSM-IV fac-
tor structure received some support, the stronger
support for the four-factor numbing model sug-
gested the distinction between active and pas-
sive avoidance symptoms in our conceptualiza-
tion of child and adolescent PTSD. The four-factor
Dysphoria model provided a good fit and the
Dysphoria model performed slightly better than
the DSM-IV model and its fit was roughly compara-
ble to that of the four factor Numbing model.

Moreover, one more interesting study?’ con-
cluded that the CTSQ-HR was better than the
CTSQ alone or HR alone at identifying children
likely to develop PTSD symptoms suggesting that
the CTSQ-HR screen may increase identification
of children who are at risk to develop PTSD symp-
toms, enabling deployment of targeted preven-
tion programs. Furthermore, Enlow et al*® man-
aged to create the CSDC-SF, a very short, reliable
and valid measure that assesses risk for PTSD in
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youth following a medical trauma that was derived
from the 36-item CSDC. It should be emphasized
that the CSDC-SF, due to the ease use has potential
for more widespread broad application and future
studies should further explore the psychometric
properties of this measure so that its validity in
diverse settings among different populations may
be established.

One more assessment tool that approved valid
was the PTSD-AA excluding Criterion C3 which was
used to identify children and adolescents following
PICU admission who are in great danger of develop-
ing PTSD.3 For one more time DSM-IV PTSD lagged
in relation to other tools, as PTSD-AA found to be
superior to DSM-IV PTSD in young children, was
more diagnostically valid in older children and was
more sensitive identifying children with functional
impairment.

Last but not least, the results of Stoddard’s et
al study®® may offer clues to current diagnoses of
PTSD in young children, because PTSDSSI diagno-
sis is strongly linked to the diagnostic and statisti-
cal manual-5 (DSM-5) criteria for “PTSD in children 6
years and younger”.

Limitations

Some limitations of this review should be ac-
knowledged. The greatest limitation - but also sig-
nificant finding - of this review is the scarceness of
published studies on this topic. The participation
rate was low in the majority of including studies
leading to reduction of generalizability of the re-
sults of those studies. Accordingly, the generaliza-
tion of the findings of the present review should be
interpreted with caution.

Conclusions

This review concluded that there is a variety of
aggravating factors associated with the develop-
ment of PTSD in children after hospitalization that
all the healthcare workers should know in order to
take the necessary precautionary measures to re-
duce the risk of developing PTSD. Assessment tools
should provide a quick and reliable screening to
identify immediately the children who are likely to
or have already developed PTSD or PTSS.
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EmBapuvtikol TAPAYOVTEG
Kat gpyafeia afiofoyneng
MG Awatapaxng MetarpaQupatikou LIpeg
6TA TTAdIA pETA amo voonfeia

Xp. Tpravtag@uAlov,’ B. Matliou?

'Kévtpo Khvikric Eménuiodoyiac kat EkBaonc Noonudtwv (CLEO),
2Turiua NoonAeutikiic, EQviké kai Kamodiotpiaxd Mavemotriuio ABnvav, ABhva

Wuxlatpikn 2019, 30:256-266

H Alatapayxi MetatpavpaTikol ITpe (AMTE) gival pia Yuxikn dtatapayr, n omoia mpokaleital amd
molkida oupPdavta mou oxeTi(ovTal Pe YuxoTPAUUATIONO. Eival ToAU cuxvr otnv matdikn nAikia Kat
n KN éyKalpn avTIHETWTIION TWV CUPTMTTWHATWY TN AMTE o maidid kat eprifoug ouxvd odnyei oe
OUOUEVEIC CUVETELEC YIa TNV AVATITUER TOUG, PE auénpévo Kivduvo yla TOIKIAEG CWHATIKEG Kal Yu-
XIKEC Slatapayég. MOANEG LEAETEG €XOUV KATAAAEEL OTO CUMTIEPACHA OTL TO CUUTITWHATA TG AMTE
UTTOXWPOUV HOAIG EQAPHOCTOVV Ol KATAANNAEG BepameuTikéG mapepPAcelg. O oKoTOG TNG TAPOoUOoAg
avaokomnong Atav va cuvoyioel Tn StaBéotun BiBAoypagia oxeTIKA PE TOUg eMBapuvTIkoUG mapd-
YOVTEC TTou oxeTi(ovTal pe TNV avantuén tng AMTZ o€ maidid Petd amd voonleia Kal Twv epyaigiwv
a&loAdéynong ta omoia cupBAANouv GToV YPriyopo Kal adldomoTo EVTOTMOUO Twv matdlwv mou Kivou-
vevouv va avamtuéouv AMTE. H BiBAioypa@ikr avaokomnon Twv SnUocieupévwy HEAETWV Sie€rxOn
péxpL Tic 10 AmpiAiou tou 2019 pe 0KOTIO TOV EVTOTIIOUO SNUOCIEVPEVWY LEAETWV OTNV AYYAIKY, YEP-
HavIKA i ENANVIKA YAWOOQ, 01 OTIOIEC ava@EPOoVTal 0TOUG EMPBAPUVTIKOUE TTAPAYOVTEC KAl OTA EpYa-
Aeia aflohdéynong tng AMTY og maidid petd amod voonAeia. H avalritnon mpayuatonotidnke otn Sie-
Bvi nAektpovikn Bdon dedopévwv PubMed pe tov akdAouBo cuvSuaoud Aé€ewv-kKAeSIwv: «AMTZ»
Kal «mtalS1d» Kal «voonAEiay, XpnoILOTIOIWVTAG Ta QIATpa «AvBpwTiot» Kal «Hugpounvia Snuocieuong
Twv apBpwv amd 30/11/2007 éwg kat 09/04/2019» kal emAéyovTag «Oha Ta medio» otn unxavr dnui-
oupyiag ouvBeTng avalntnong tng PubMed. Amo ta 115 dpBpa mou avackomnOnkav, 16 oXeTIKA dp-
Bpa cupumepIANPONKav oTNV Mapoloa PeNETN, amd Ta omoia 10 ava@épovTtal GToUG EMPBAPUVTIKOUG
TAPAYOVTEG Kat Ta urtéloira 6 agopoloav oTa epyaleia a§loAdynong. ZnUavTikoi empapuvTikoi
TTAPAYOVTEG TTOU oXeTiCovTal HE TNV avamtuén tng AMTX Atav: n l0aywyr 0To VOGOKOEIO TTOU OXe-
TiCetal pe TpavpaTiopd 1 TaBoAoyikr KATdoTaon, To I0TOPIKO TPOBANUATWY LYEiag, N voonAegia o
Movdda Evtatikng Oepamneiag Maidiwy, n voonAeia Twv maidiwv o Puxtatptki povdda maidiwv kat
e@rBwv, To ONAUKS YEVOog Kal TA apXIKA £€VTOVA CUUTMTWHATA PETATPAUUATIKOU OTPEG OTOUG YOVEIG.
‘Ocov agopd ta epyaleia a§lohdynong, mapatnpendnke &t o cuvduaouog Tou Epwtnuatoloyiou
ENéyxou Tpaupatog ota Maidid [Child Trauma Screening Questionnaire (CTSQ)] pe Tnv kapSlakr ou-
xvotnta (CTSQ-HR), 0 evaAAakTikdG akyopiBuog tng AMTX [(alternative PTSD algorithm (PTSD-AA)],
n X0vtoun Ekdoon tng KAipakag A§lohdynong Alatapayxwv 21peg ota Maidid [Child Stress Disorders
Checklist-Short Form (CSDC-SF)], To AlayvwoTikd Kat ZTaTioTiké Eyxelpidio Yuxikwv Alatapayxwy,
Tétaptn Ekdoon (DSM-IV) yia TI¢ KaTnyopieq CUUMTWHATWY TNG AMTZ, n Hudopunuévn Zuvévteuén
yla 1o AMTZ [The Posttraumatic Stress Disorder Semistructured Interview (PTSDSSI)], n KAipaka
A&lohdynong tou Xtpeg Madiwv Mpooxohikig HAkiag [The Preschool Children's Assessment of Stress
Scale (PCASS)] kal n SiayvwoTikr cuvévteuén yla maidid kai eprifoug [the diagnostic interview for
children and adolescents (DICA-P)] o6rjyncav 0Tov eVTOTIIOUO TIEPIOCOTEPWV TTAISIWV TTOU ATAV TTI-
Bavov va avantuéouv f €xouv AGN avantuéel oupmtwpata AMTE otov ekdotote TANBUOUS Tou
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epappoéoTnKav. O KUPLOTEPOC TTEPLOPIOUOC AANA TTAPAAANAQ ONUAVTIKO EUpNHA TNG Tapoloag ava-
OKOTINONG €ival 0 MIKPOC aplBUOC SNUOCIEVUEVWY HENETWY TTOU APOPOUV GTO CUYKEKPIUEVO BEua.
SUUTIEPACUATIKA, UTTAPXEL MIa TTOIKIAA ETMIBAPUVTIKWY TTAPAYOVTWY TTOU GUVOEOVTAL E TNV AVATITU-
&n ™¢ AMTZ ota maidid petd amd voonheia. Ta epyaleia aflohoynong Ba mpémel va eival og 6éon va
evtomifouv apéowg ta matdid mou evoéxeTal va €xouv 1} €xouv &N avantuéel cupntwpata AMTE.

Né€erg evpeTnpiou: Alatapayry Metatpavpatikol XTpeg (AMTY), maudid, emPBapuvTikoi mapdyovTeg,

epyaleia a§lohoynong, voonAeia.
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