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Editorial

Artificial Intelligence in psychotherapy: Inevitable evil
or developmental evolution? Complementation
or parallel universe?

ARTICLE HISTORY: Received 29 October 2025/Published Online 20 December 2025

“This is an artificial intelligence chatbot and not a real person. Treat everything it says as fiction. What is said should not be
considered facts or advice,” these are the first words that Gharacter.Ai, a counseling chatbot, says to those who turn to it for help.

Is it common for humans to turn to machines for psychotherapy? We do it for most of our daily lives, often taking it for granted.
In fact, we often prefer to interact with algorithms rather than other homo sapiens. Is it just as easy or efficient to seek help from
machines for mental health issues? The global market for chatbots for mental health and therapy was worth $1.37 billion in 2024
and is expected to reach approximately $2.38 billion by 2034, growing at a compound annual growth rate (CAGR) of 5.7% from
2024 to 2034." Griefbots, Al machines that help our deceased relatives continue their “presence” with us, are also on the rise.?

What are the characteristics of chatbots that are becoming increasingly sought after? They are immediately accessible at
any time 24 hours a day, synthesize all human knowledge on the subject in the optimal combination, are fully accepting and
non-judgmental, and are designed to ally with the user and keep them in touch. And they are clearly cheaper.? The increasing
demand for psychotherapy, in contrast to the reduced availability of therapists (especially in the public sector), implies long waits
and worsening of symptoms.* The existence of “therapists” who are ready at any time, do not get tired, and can listen and encour-
age, sounds like a promising solution.® What does it matter if they are not human? For some, this is still a guarantee of independ-
ence, objectivity, and protection from the adverse effects of the therapeutic relationship (dependence, guidance, eroticization,
aggression). How effectively can a chatbot play the role of a therapist? Can it keep the conversation interesting, but can it keep
the boundaries? Can it understand when the conversation is getting off track? Al tries to keep the user engaged, just as our algo-
rithm suggests something that appeals to us on social media.® Is this therapeutic?

Can the absence of human contact and closeness be compensated for? Some patients struggle with this very component of
psychotherapy, human interaction. Chatbots are based on the most likely linguistic sequence. Can they manage and recognize
emotions? However, Al's ability to recognize emotions and facial expressions is constantly improving.” Al is already better than
humans in verbal and non-verbal tests and has conquered areas where it was inferior just a few years ago (it has won the strategy
game Go, and it recognizes more cats in photos).” Regarding psychotherapy, there are controlled studies from Japan, Australia,
Europe, and the USA that show good therapeutic results in specific conditions (depression, obsessive-compulsive disorder) with
Al therapy alone or in a hybrid model®-'° or in issues related to psycho-education.* However, there are also reports of worsening
suicidality.”

But what are the characteristics of a non-human therapeutic relationship? Is there empathy? What does a chatbot mean when
it says, “l understand you”? What does a human therapist mean when they say, “l understand you”? How does a human feel when
talking to a non-human? Is there transference? What kind of transference is it?'? If transference to a human therapist is towards
the other, transference to an Al therapist will be towards the big Other? If transference is inherent in the human interface, how
will it be shaped for the next generation of people, who are growing up in a digital world from the ground up, touching their
mobile phones more than other people?

But when we talk about a chatbot, are we talking about a therapist or a tool?'* How is it different from an MRI scanner? Is our
relationship competitive, or can it be used as a tool? Can Al be trained and respond to requests, as a specific therapist would re-
spond and be his assistant? (If we consider that it can be trained and write like Shakespeare, the answer is probably yes).

Are there ethical issues? An Al therapy has the biases of the database on which it is based (what biases do human therapists
have?). Ethics, however, follow the changes in society; they do not shape them. There are already Al influencers with thousands of
followers, Al actors with their own fans, and Al artistic works that are not easily (or at all) distinguishable from human ones. What
if they do not contain a “soul deposit” like the latter?
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Is Al therapy safe? Is there a privacy issue like human therapists? It is unlikely (for now) that two therapeutic chatbots will gossip

about their patients, but we all know what data leaks and cyberattacks on computer networks mean.

| started writing this text to highlight the disadvantages of Al therapy compared to the psychotherapy we learned in the 20th

century. As | wrote, one by one, the disadvantages seemed not to be much different from those that appear in traditional psy-
chotherapy. The only argument that remains is that the things that are exchanged between people are more complete, stronger,
and more permanent. Not because the therapy is perfect (quite the opposite), but because they also occur at a level of unspoken,
emotional interaction. At this stage, Al therapy has obvious flaws. In the future, it may be perfected, but again, a human “good
enough therapist” may be better for us.

loannis Michopoulos
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First Department of Psychiatry, School of Medicine,
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ApOpo cuvtaénc

H Texvnt Nonpoouvn otnv YpuxoBepaneia:
Avanmo@eukTto Kako N avamtu§lakn e§EAén;
TUumAgvon | mapaAAnlo cuunav;

IZTOPIKO APOPOY: MapaArednke 29 Oktwfpiou 2025/AnpooctetBnke Aladiktuakd 20 Askepfpiou 2025

«AUTO gival éva chatbot texvnTrg vonuoouvng (Al) kat Oxt éva TpayHaTIKO TTPOOWTTO. AVTIMETWTTIOTE OAA 00a Aéel WG pubomia-
oia. Autd mou Aéyovtal Sev mpémel va Bewpouvtal yeyovoTa rj UPPBOUAEG», autd sival Ta mpwta Adyla mou 1o Gharacter.Al éva
chatbot cupBouleuTIKAC, Aé€l o€ auTOUC TToL ameuBuvovTal o€ ekeivo yla Boribela.

Eival ouxvo ol avBpwrol va ameuBuvopaoTe o pnxaveg yia YuxoBeparmeia; To KAVOUUE, ANWOTE YIa TA TTEPIOOOTEPA OTOIXEIN
mou amapTiCouv TNV KABNUEPIVOTNTA PG, TTOAEC POopEC DewpwvTag To autovonTo. APKETEC POPEC MANIOTA, TIPOTIHOUUE TNV €-
magn Hag pe aiyopibuoug mapd pe aAoug homo sapiens. Eival 1o iG10 e0kolo 1) amodoTikd va avalntoupe BorBeta amd pnxavég
o€ Bépata Yuxikig vyeiag To péyebog Tng maykdouiag ayopdg chatbots yia tnv Yuyikn vyeia kat Tn Beparmeia avimpoowmeve
1,37 dioekatoppvpta Soldpia HIMA 10 2024 kal avapévetal va gTdoel epimou ta 2,38 Sioekatoppupta Soldpia HIMA éwc 1o 2034,
av€avopevo pe ouvBeto pubuo avamtuéng (CAGR) 5,7% amd 1o 2024 éwg 1o 2034." Auavopevn eival kat n xprion Twv griefbots,
HNXavwy TexVNTNG vonuoouvng (Al) mou BonBouv va cuvexioouv ol vekpoi pag TNV «1mapoucio» Toug padi pag.?

Mola gival Ta XapaktneIoTIKA TTou €xouv Ta chatbots kat yivovtal 6Ao kal mmo mepiltnta; Eival dueca mpoofaocipa ava ndoa
OTIYHR ONO TO 24WpPO0, GUVOETOLV OAN TNV avBpWTTIVN YVWon YUpw amd to B€pa pe Tov BENTIOTO cuvduaouo, amodéxovtal TARPWS
Kat Sev Kpivouy, Kal gival @Tiaypéva va CUPaYXoUV e ToV XpHoTn Kal va Tov Slatnpolv o€ ema@n. Kat cagwg eival dnvotepa.’ H
OMo Kal peyaAUTtepn {ATtnon yia Yuxobepareia, o avtiSlaoTolr He TN HElWPEVN SuvaToTnTa Yia BepameuTEg (161K oTOV SNUOGIO
TOMEQ) OUVETTAYETAL HEYANEG AVAUOVEG Kal eMSgivwon Twv cupumTwpdatwy.* H Umapén «Bepameutwv» mou Bpiokovtal £Tolpol avd
maoa otiyur, dev koupdlovTal, Kal WmopoUuV va akouve Kal va evBappUvouy, akoUyeTal oav pia ToAG urtooxopevn Auon.® Ti et
padel k1 av dev gival avBpwrol; loa-ioa, autod yla KATTOIoUG ATTOTEAEL EXEYYUO aveEOPTNGIAC, AVTIKEIMEVIKOTNTAG KAl TTPOQUAAENG
amod TG avemBUUNTEG evEPYeleG TNG BepameuTiKiG oxéong (e€dpTtnaon, kaBodnynon, epwTikomoinon, emBeTIKOTNTA). MOCO KAAA
pmopei éva chatbot va mai§el Tov pdho tou Bepameutry; Mmopei va Kpatrioel To evllagépov, ald UIMopPEl Va KPATHOEL Ta 0pLa;
Mrmopei va kataldPel mote n oultnon ektpoxtdletal;, H Al mpoomaBei va Kpatrioel Tov xpriotn otn cu{tnon, 0Twg Kat o alyo-
p1OUOG pag mpoTeivel KATL Tou pag eAkUEL oTa social media.® Eival autd BepameuTiko;

H amouoia g avBpwmivng emagng Kat eyyuTntag urmopouv va avaninpwBoulv; Yridpxouv acBeveic mou SuokoAevovTal Pe autd
akpIBW¢ To cuoTatikd piag YuxoBepameiag, Tnv avBpwmvn aAnAenidpacn. Ta chatbots facifovtal oTnv mBavotepn YAWOGOIKN
aAnAouxia, umopolv, GPWE, va SlaxelploTolV Kal va avayvwpicouv cuvalodnuata; H Suvatotnta tng Al va avayvwpilel cuval-
oBnuata kal ekPPACELC Tou MPoowTou BeATiwvetal cuvexwd.” H Al gival ndn kaAlTepn amo tov avBpwro o€ SoKipaacieg mou Sev
BaciCovtal otov Adyo Kal €xel Kataktroel media ota omoia RTav umodeéotepn MOAIC Aiya xpdvia TpLv (€xEl VIKAOEL 0To matxvidt
OTPATNYIKAG YKO, avayvwpilel TEPIOOOTEPEG YATEG O PWTOYPAPIEC, K.A.)° ‘Ooov agopd otnv YuxoBepareia, utdpxouv eAeyXO-
Meveg peAéTeC amo tnv lamwvia, Auctpalia, Eupwrn kat HIMA mou Sgixvouv KaAd BepameUTIKA ATTOTEAECUATA OE OUYKEKPIMEVEG
KOTOOTAOELC (KATAOMYN, 16eoPpuxavaykaoTikn Siatapayr) pe tn Oepameia Al, pévn ) o€ uPPISIKO PoVTENO ™0 i} e (NTAATA TTOU
a@opoULV oTNV Yuxo-ekmaidevon.’ YIApxouv avtifeTa, Kal avagopég yla emMOEivion TNEG AUTOKTOVIKOTNTAG. !

Mola ival, OpWE, Ta XaPAKTNPIOTIKA Hlag pn avBpwmivng BepameuTikig oxéong YTapyel evouvaiodnon; Tt evvoei éva chatbot
otav Aéel «oe katahaPaivwy; Tt evvoei évag avBpwToc-Bepameutic étav Aéel «oe katalafaivwy; Mw¢ viwBel évag dvBpwmog étav
MING o€ un avBpwro; Yrdpyel petafifaon; Ti eidoug eival autr;'? Av n petafifaon oe évav avBpwro Bepameutn gival amévavtl
otov aN\ov, n petaifaon os évav Al Bgpameutr) Ba eival amévavti otov peydho AMNov; Av n petaBifaon ivat idtov tng avbpwrmi-
vn¢ Stemapnc, mwg autr Ba SiapopewBei yia Toug avBpwmoug TN eMOUEVNG YEVIAG, TTOU avamtlooovTal €€ apxng o€ évav Pnela-
KO KOO0, ayyilovtag meEPIooOTEPO TO KIVNTO TOUC TNAEQWVO, TTapd AAAoUC avBpwroug;

‘Otav, Opw, WAAME Yia éva chatbot, pidpe yia évav Bepameuth 1 yia éva epyaleio;’® Xe T Slapépel amd éva payvnTikd TOUo-
Ypd@o; Eival n oxéon pag avtaywvioTikh i pmopei va xpnotpomnolin®ei oav epyaleio; Mmopei n Al va ekmaideuTei kat va amavtd
OTA AITAUATA, OTIWE Ba ATaVTOUGE €VaC CUYKEKPIUEVOC BEPATTEVTNC Kal va gival 0 fonB4¢ Tou; (av oKePTOUME OTL UMopEi va ekmal-
Seutei kal va ypdgpel oav Tov Zai€mnp, n amdvtnon givatl HdANov KatagaTtiki).
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Yndpxouv nBikd {ntrnata; Mia Al Bepameia €xel TIC MpoKATAAAWPELC TToU €xel N Baon dedopévwy otnv omoia Baciletal (ot Av-
Bpwrtol BepameuTEC TIOLEC TIPOKATAANYELC EXOUE;). H nBIKN, W, akoAouBei TI¢ alayég o€ pia kovwvia, Sev TIC SIAPoPPUVEL
Ynidpxouy, i6n, Al influencers pe xiAidde¢ akolhouBouc, Al nBomotoi pe §ikol¢ Toug BaupaoTég kal Al KOAITEXVIKA €pya oL Sev
EexwpiCouv eVKoAa () Kat KaBOAou) amd ta avBpwmva. Tt KL av Sev TTEPIEXOLV «KATABEON PUXNG» OTIWGE TA TENEUTAIQL.

Eivat aocpalng n Bepamneia Al; Ydpxel Béua amoppnTou avtioTolxo He Toug avBpwmouc-Bepaneuté Eival amiBavo (mpog to
mapov) duo BepameuTikd chatbots va koutoopmoAeUoLVY TouG aoBevVEiC TOUS, AANG 6ot yVwpiloupe TI onuaivel Slappor oTolxeiwv
Kal KuBepvo-emiBeon og SiKTua UTTOAOYIOTWV.

Zekivnoa va ypdew auTto To Keipevo pe okomo va avadeiw ta pelovektipata g Al Bepameiag amévavtt otnv Yuxobeparmeia
mou pdBape Tov 200 alwva. ‘0co €ypaga, éva-éva Ta PEIOVEKTAUATA QaivovTtav va un Stagépouv 1diaitepa amd autd mou peavi-
Covtat kat otnv mapadootakn Puxobepareia. To povo emixeipnpa mou pével, ivat étt ta mpdypata mou Stapeifovtat petadd twv
avBpwmwv gival mo mARen, Mo duvatd kat mmo pévipa. Oxt yiati n Bepameia sivat téhela (to avtiBeto paliota), ala yati cuppai-
vouv Kal o€ éva eninedo dppntng, ouvaleOnuatikng aAnAemidpaong. Ztnv mapovoa @daon, n Al Bepameia £xel epQaVei ATENELEC.
3710 HéMov mBavov va tehelomoinBei, aAA Kal TTAAL, {ow¢ ivat KAAUTEPOG Yla EUAG EvVag avOPWTTIVOG «OPKETA KAAOG OEpaTTEVTH .

lwavvng Mixémoulog
B Yuxiatpikn KAvikn, latpikn 2xoAn, EQviké kat Kamodiotpiakd
Mavemotriuio ABnvawv, MIN «ATTIKOV»
A" Wuyiatpikn KAvikn, latpikn 2xoAn, EQvikd kat Kamodiotpiakd
Mavemotriuio ABnvwy, Atyivriteto Noookoueio,
Tunua lvwotakwv Yuyobepameiwy
EMnvikn Etaipeia I'vwotakwv YuxoBepameiwv

References 7. G SK, Sathish A. Intelligent emotion sensing using BERT BiLSTM and
generative Al for proactive customer care. Sci Rep 2025,15:34192, doi:
1. Chatbots For Mental Health And Therapy Market Report By 2034 10.1038/541598-025-15501-y
[Internet]. [cited 2025 Oct 19]. Available from: https://www.prece- 8. Furukawa TA, Tajika A, Toyomoto R, et al. Cognitive behavioral ther-
denceresearch.com/chatbots-for-mental-health-and-therapy-market apy skills via a smartphone app for subthreshold depression among
2. Jiménez-Alonso B, Bresc6 de Luna I. Griefbots. A New Way of adults in the community: the RESILIENT randomized controlled trial.
Communicating With The Dead? Integr Psychol Behav Sci 2023, Nat Med 2025, 31:1830-1839, doi: 10.1038/541591-025-03639-1

57:466-481, doi: 10.1007/512124-022-09679-3

9. Karyotaki E, Efthimiou O, Miguel C, et al. Internet-Based Cognitive

3. Bloch-Atefi A. Balancing Ethics and Opportunities: The Role of Behavioral Therapy for Depression: A Systematic Review and

Al in Psychotherapy and Counseling. Psychother Couns J Aust Individual Patient Data Network Meta-analysis. JAMA Psychiatry 2021,
[Internet]. 2025 Mar 2 [cited 2025 Oct 12];13(1). Available from: 78:361-371, doi: 10.1001/jamapsychiatry.2020.4364

https://pacja.org.au/article/129884-balancing-ethics-and-oppor-

tunities-the-role-of-ai-in-psychotherapy-and-counselling/stats/30/ 10. Imai H, Tajika A, Narita H, et al. Unguided Computer-Assisted Self-Help

Interventions Without Human Contact in Patients With Obsessive-

d load
ownioads Compulsive Disorder: Systematic Review and Meta-analysis. J Med
4. My Al therapist got me through dark times [Internet]. 2025 [cited Internet Res 2022, 24:235940, doi: 10.2196/35940
2025 Oct 12]. Available from: https://www.bbc.com/news/articles/
ced2ywg72460 11. Simon GE, Shortreed SM, Rossom RC, et al. Effect of Offering Care

Management or Online Dialectical Behavior Therapy Skills Training
vs Usual Care on Self-harm Among Adult Outpatients With Suicidal
Ideation: A Randomized Clinical Trial. JAMA 2022, 327:630-638, doi:
10.1001/jama.2022.0423

5. Swartz HA. Artificial Intelligence (Al) Psychotherapy: Coming Soon to
a Consultation Room Near You? Am J Psychother 2023, 76:55-56, doi:
10.1176/appi.psychotherapy.20230018

6. Harari YN. BizCommerce. [cited 2025 Oct 12]. Nexus // A brief his-
tory of information networks from the stone age to the age of
artificial intelligence. Available from: https://www.politeianet.gr/
el/products/9786182230701-gioubal-noe-xarari-alexandreia-Nexus-
sklhrodeth-ekdosh-mia-sudomh-istoria-ton-diktuon-plhroforion- 13. Sedlakova J, Trachsel M. Conversational Artificial Intelligence in
apo-thn-epoxh-tou-lithou-mexri-thn-epoxh-ths-texnhths-nohmo- Psychotherapy: A New Therapeutic Tool or Agent? Am J Bioeth 2023,
sunhs 23:4-13, doi: 10.1080/15265161.2022.2048739

12. Holohan M, Buyx A, Fiske A. Staying Curious With Conversational Al
in Psychotherapy. Am J Bioeth 2023, 23:14-16, doi: 10.1080/15265161.
2023.2191059



267 https://doi.org/10.22365/jpsych.2025.024 / Psychiatriki 2025, 36:267-279

Exposure and response of private practice psychiatrists
in Greece to illicit substance use-related treatment
requests: A cross-sectional survey

Anestis Apatsidis,' Anastasios Fotiou,'? Eleftheria Kanavou,? Nikolaos Gavra,? loulia Bafi,?
Kalliopi Triantafyllou,” Anna Kokkevi,? Thomas Paparrigopoulos'?

'MSc Addictology, Medical School, National and Kapodistrian University of Athens, Athens,
2National Documentation & Monitoring Centre for Drugs & Drug Addiction, University Mental Health, Neurosciences, & Precision Medicine
Research Institute, Athens,

3First Department of Psychiatry, National and Kapodistrian University of Athens, Eginition Hospital, Athens, Greece

ARTICLE HISTORY: Received 13 March 2025/Revised 29 June 2025/Published Online 20 December 2025

ABSTRACT

The use of illicit substances is a major public health problem. While individuals with substance use problems primarily
seek treatment in specialized treatment programs, the role, exposure, and response of private practice psychiatrists to re-
quests for substance-related issues remain unclear. This study aims to assess private practice psychiatrists’ exposure to and
response to treatment requests for substance use-related problems, along with examining the requests’ characteristics.
A cross-sectional online anonymous survey was administered involving private practice psychiatrists in Greece between
January and February 2024. A total of 100 private practice psychiatrists responded to the survey (response rate ~10%; 53.0%
male, aged 49.5 (SD=9.3) years, with 13.7 (SD=9.9) years of professional experience, and 59.0% with a private office in the
Attica/Athens region. Most participants (84.0%) reported exposure to requests for substance use treatment during the last
12 months, with 69.0% of them (58% of the total) accepting to offer treatment. The most frequently reported categories
of substances included cannabis and cocaine/crack. High rates of comorbidity with problematic alcohol use, multiple sub-
stance use, and other mental disorders were also reported. Pharmacotherapy and cognitive behavioral therapy were the
treatments most commonly used. Factors associated with accepting to offer treatment included past specialized training
in addiction (p<0.001), past or current employment in treatment facilities (p=0.002), self-reported expertise in addictions
(p=0.017), previous training during specialty in substance use departments (p=0.001), and use of motivational interviewing
(p=0.011). Around 70% of participants who did not accept cases believed patients would be better treated in specialized
substance use treatment programs. Among all participants, 63.6% were willing to accept future treatment requests-signifi-
cantly higher percentage (93.1%) among those who had accepted similar requests before, compared to those who had not
(19.2%, p<0.001). In conclusion, apart from specialized addiction services, a substantial number of private practice psychia-
trists in Greece were also exposed to and accepted treatment requests for illicit substance use-related problems, with most
frequently encountering requests related to cannabis and cocaine use. Future research should investigate the characteris-
tics of patients treated for illicit substance use-related issues in private settings and the services provided to them.
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Introduction

[llicit substance use disorders (ISUDs) are highly prev-
alent globally, with recent estimates indicating that 64
million individuals were affected worldwide in 2022,
with only one in eleven receiving some form of treat-
ment." In Europe, the most used illicit substances in
2023 were cannabis (22.8 million users), cocaine (2.5
million users), MDMA (2.2 million users), amphetamines
and methamphetamines (1.5 million users), and heroin
and opioids (860,000 users). In 2022, treatment was pro-
vided to at least 92,000 cannabis users, 63,000 opioid
users, 29,000 cocaine users, and 10,000 amphetamine
users.?

In Greece, it is estimated that about 10,600 individu-
als use opioids.? In 2022, approximately 3,500 individ-
uals entered treatment in any one of the 167 special-
ized treatment/counseling centers operating in the
country, with three-fourths of them (77.3%) reporting
polydrug use. Opioids (mostly heroin) were the primary
drug most frequently mentioned upon entry (46.7%),
followed by cannabis (27.8%), cocaine/other stimulants
(21.8%), and ‘other substances’ (3.8%).? Finally, 34.3% of
individuals on substance use-related treatment have al-
so been diagnosed with an additional psychiatric disor-
der, with an increasing trend over the years.*

Despite the high prevalence of ISUDs, relatively few
affected individuals seek treatment. Both health care
system characteristics and individual factors serve as
barriers to enrolling in specialized treatment services.>®
Most studies identify stigma as the primary barrier to
treatment, along with long waiting times, denial of the
problem, living in rural areas, and lack of awareness of
available treatment options.*"'° Furthermore, the female
population is most affected, as it is often underrepre-
sented in treatment programs.' Conversely, comorbid
mental illnesses facilitate treatment seeking.”'-"

Specialized addiction treatment centers are well-
studied for ISUD treatment. However, the role of pri-
vate practice psychiatrists, particularly those working
in office-based settings, remains under-researched.
This is particularly relevant in Greece, where a notable
proportion of psychiatrists work independently in pri-
vate practice, underscoring the need to better under-
stand their involvement in ISUD treatment requests. A
previous study found that patients with SUDs and co-
morbid psychiatric disorders were more likely to seek
treatment from psychiatrists than those with either dis-
order alone, often preferring psychiatrists with exper-
tise in addiction."™ Another study examined 865 psychi-
atrists, classifying them into high-SUD providers (>51%
cases with SUD) and non-high-SUD providers. High-
SUD providers were typically younger and less likely to

practice privately (14.0% vs 55.4%), with mood disor-
ders being the most common comorbidity among pa-
tients treated by them.' A recent cross-sectional study
in India reported that among 998 individuals with SUD,
14.4% initially sought treatment from private practice
psychiatrists, 6.0% from private medical practitioners,
while most first contacted public-funded addiction
treatment services.'®

In Greece, 6.8% of individuals entering public addic-
tion treatment centers reported a health practitioner as
their key point of referral.? To our knowledge, no nation-
al studies have examined the exposure and response
of private practice psychiatrists in Greece to treatment
requests for ISUDs. Hence, the purpose of the present
study is to examine the extent to which private practice
psychiatrists in Greece encounter and accept treatment
requests for illicit substance use-related issues and to
investigate their treatment approaches and service
characteristics.

Material and Method
Design

The study was an exploratory cross-sectional survey
based on the online completion of a self-explanatory,
anonymous questionnaire addressed to private prac-
tice psychiatrists in Greece in the period January-March
2024.

Participants

The target population consisted of all private prac-
tice adult psychiatrists actively practicing psychia-
try in Greece. According to the Panhellenic Medical
Association (2023), approximately 1800 licensed adult
psychiatrists were registered nationwide. In Greece,
adult psychiatry and child and adolescent psychiatry
are distinct medical specialties with separate training
and licensing; thus, this figure does not include child
and adolescent psychiatrists. Inclusion criteria were: (a)
completion of an adult psychiatry specialty and (b) ac-
tively practicing the profession. Exclusion criteria were
(a) specialization in child & adolescent psychiatry and
(b) being employed exclusively in the public service
sector. The study employed a non-probabilistic sam-
pling procedure: first, the survey was mailed to approx-
imately 1500 psychiatrists, members of the Hellenic
Psychiatric Association. It should be noted that not all
licensed adult psychiatrists in Greece are members of
this association, and a small number of child and ado-
lescent psychiatrists may also be included in this figure.
Next, the study was shared by the researcher in two
Facebook groups of psychiatrists. Finally, personalized
invitation emails were sent to 582 private practice psy-



chiatrists with publicly available online email or contact
details.

Study setting

Data collection was performed online via the
LimeSurvey platform, ensuring anonymity. The study
was designed in accordance with the principles of
the Helsinki Declaration (2013) and the provisions of
Regulation (EU) 2016/679 on the protection of per-
sonal data and was ethically approved by the Medical
Ethics Committee of the University Mental Health,
Neurosciences, & Precision Medicine Research Institute
(UMHRI, EMIYY; Decision no: 2345-13/11/2023).

Measures/Tools

Due to the lack of existing instruments, a structured,
self-explanatory questionnaire was developed ab initio
and subsequently reviewed by a psychiatrist special-
izing in the field of addiction to ensure content rele-
vance and clarity. Although a formal pilot study was not
conducted due to time constraints, this expert review
served to enhance the face validity of the tool.

The questionnaire was designed to take no more than
10 minutes to complete and consisted of 62 items across
four sections: (a) sociodemographic and clinical practice
characteristics (18 questions), (b) exposure to and ac-
ceptance of substance use-treatment requests (4 ques-
tions), (c) clinical characteristics and management of
accepted cases (30 questions), and (d) psychiatrists’ rea-
soning for case denial and intention for accepting future
requests (10 questions). Participants’ exposure was as-
sessed across five categories of illicit substances: (a) can-
nabis/cannabinoids, (b) heroin/other opioids (including
non-prescribed use or abuse of opioid substitutes or
agonists), (c) cocaine, (d) other stimulants (e.g., meth-
amphetamine, amphetamine), and (e) other illicit sub-
stances. The complete English version of the question-
naire used in this survey is openly available in the Open
Science Framework at: https://osf.io/kfma9/?view_on-
ly=e2d06030a9194c2ea8381c6244ce73ac.

Statistical analysis

Standard descriptive analyses were first conducted
for the whole sample as a preliminary. The Pearson chi-
square test for independence (with Bonferroni post hoc
correction where applicable) or Fisher’s exact test was
used to investigate significant differences in the ratio
of two characteristics expressed with categorical data.
The student’s t-test for independent samples was con-
ducted to examine whether the mean of a continuous
variable differed significantly between the two levels of
a categorical variable. A level of a=0.05 was used to re-
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ject the null hypothesis and determine the presence or
absence of statistically significant differences (although
differences at a=0.1 were also presented as a trend). All
analyses were performed in SPSS (IBM Corp. Released
2023. IBM SPSS Statistics for Windows, Version 29.0.2.0
Armonk, NY: IBM Corp).

Results

Participant characteristics

A total of 100 private practice psychiatrists returned
a valid questionnaire, 53.0% males with a mean age of
49.5 (SD=9.3) years (age range 30-75). More than half
(54.0%) practiced exclusively in the private sector, while
the remaining 46.0% were also employed in the public
sector. The majority (59.0%) operated their private prac-
tices within the Athens/Attica region (table 1).

In their vast majority (83.0%), psychiatrists reported
assessing substance use history during initial appoint-
ments, while 17.0% identified themselves as specialists
in managing substance use cases. Cognitive-behavioral
therapy was the most frequently utilized psychothera-
peutic intervention, reported by 60.6% of participants
(table 2).

Exposure to and acceptance of SUD-related
treatment requests

Most of the participants (84.0%) reported encounter-
ing at least one ISUD-related treatment request in the
past (table 3). Ranked in order, treatment requests most
involved cannabis (80.0%), cocaine (64.0%), heroin/oth-
er opioids (51.5%), other stimulants (40.0%), and other
illicit substances (15.0%) (table 3).

Over half of the total sample (58.0%) accepted at least
one treatment request. Acceptance rates were highest
for cannabis (52.0% of the total sample) and cocaine
(29.0% of the total sample) (table 3).

Prior exposure of psychiatrists to treatment requests
for substance use was associated with having trained
during their specialty at a substance use treatment unit
(p=0.003), having received additional specialized train-
ing in addiction management beyond their specialty
(p=0.005), and having current or past employment at a
substance use treatment facility (vs never, p=0.004) (ta-
ble 4).

Whether a private practice psychiatrist had previ-
ously accepted a treatment request for substance use
appeared to be associated with having trained dur-
ing their specialty at a substance use treatment unit
(p=0.001), having specialized training in addiction man-
agement beyond specialty (p<0.001), having current
or past employment with a substance use treatment
facility (vs never, p=0.002), having specialized in SUD
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Table 1. General characteristics of private practice psychiatrists

Table 2. Characteristics of the therapeutic/clinical approach of

(n=100). participants in the study (n=100).
N (%) N (%)
Gender Assessment of substance use history
Male 530 (53) Yes, always 83.0 (83)
Female 47.0 (47) Depending on the clinical presentation 16.0 (16)
Age, years, Mean (SD) 495 (9.3) No 10 ()
ig_e?)iroups 30 (3) Self-reported specialization in substance uses dis-
order management
35-39 11.0 (11) Yes 17.0 (17)
40-44 14.0 (14) No 83.0 (83)
:f)—:j ;28 g;; :’r:z;?\i)ee::lc approaches beyond pharmacological
23159 1;8 E:;; Cognitive—beh.avioral therapy . 60.6 (57)
Country of medical degree acquisition Psychodynamic psychotherapy or psychoanalysis ~ 31.9 (30)
Greece 83.0 (83) Motivational interviewing 30.9 (29)
Other 17.0 (17) Systemic therapy 17.0 (16)
Educational level Dialectical-behavioral therapy 43 (4)
Bachelor’s degree only 54.5 (54) Other therapeutic approaches (e.g., existential, 7.4 (7)
Master’s degree 37.4 (37) Gestalt, etc)
Doctoral degree 8.1 (8) *In general, regardless of the type of case
Country of medical specialty training
(O;;iiie 92:? g;)) n.1an‘agem'ent (p=0.p1 7), and additionally utilizing mo-
Training in a substance use treatment unit during tivational interviewing (p=0.011) (table 4).
a specialt
Yesp ’ 63.6 (63) Reasons for declining SUD-related treatment
No 36.4 (36) requests
Additional training in substance uses disorders Nearly one-third (31.0%) of those who received treat-
beyond specialty ment requests for ISUD declined to accept such cases.
ves 44.4 (a4) The majority cited the belief that these cases require
No 256 0(55) management in specialized settings, with refusal rates
- - N (%) ranging from 53.6% for other stimulants to 79.5% for
:Zlcizieslstg:\g/ate 540 (54) heroin/opioids. Additional reasons for decline included
) i . ’ insufficient training, lack of interest, and other factors
Erlvate and public/non-governmental organiza- 46.0 (46) (figure 1).
tions
f::iﬁf:f:;cﬁirﬁzzllaboratlon with substance use Intention to accept future ISUD-related treatment
Yes, currently 9.0 (9) requests
Yes, in the past 29.0 (29) Regardless of the substance involved or their prior
No, never 62.0 (62) experience, approximately two-thirds (63.6%) of the
Years of practice as a private practice psychiatrist, 13.7 (9.9) participants responded that they would accept the next
years, mean (5D) ) ISUD-related treatment request. Cannabis was the most
P”Yate office location likely substance to be accepted (61.6%), followed by
Attica (Athens) ) o 59.0 (59) cocaine (31.3%), other substances (24.2%), other stimu-
Central M?cedoma (Thessaloniki) 180 (18) lants (16.2%), and heroin/opioids (13.4%). Regardless of
Other.re_g'ons ) ) . 230 (23) the substance, psychiatrists who had previously accept-
Urbémc'ty Of_pnva_te office location ed similar cases were significantly more likely (93.1%) to
Regfonal Capftal’ "t,y center ) 49.5 (49) accept subsequent requests, compared to those with-
Regional capital, neighborhood near city center 18.2 (18) out prior acceptance (19.2%, p<0.001). This difference
Regional capital, city S,Uburb 283 (28) remained statistically significant across all substance
Other areas of the region 4.0 (4)

categories except for “other substances’, where psychia-
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Table 3. Characteristics of (a) exposure to and (b) management of treatment requests related to SUD, by private practice psychiatrists

participating in the study, by substance type.

Substance Type Exposed Accepted Accepted
(for the entire sample, (among those who (for the entire sample,

n=100) were exposed) n=100)

% (N) % (N) % (N)
Any substance* 84.0 (84/100) 69.0 (58/84) 58.0 (58/100)
Cannabis/Cannabinoids 80.0 (80/100) 65.0 (52/80) 52.0 (52/100)
Cocaine/ Crack 64.0 (64/100) 45.3 (29/64) 29.0 (29/100)
Other stimulants 40.0 (40/100) 30.0 (12/40) 12.0 (12/100)
Heroin/Other opioids 51.5 (50/97) 22.0 (11/50) 11.0 (11/100)
Other substances 15.0 (15/100) 66.7 (10/15) 10.0 (10/100)

*Includes any of the categories: "cannabis/cannabinoids", "cocaine/crack", "other stimulants", "heroin/other opioids", or "other sub-

stances"

trists without prior experience were more likely (94.2%)
to accept the next request compared to those with ex-
perience (63.6%, p<0.001, although this finding should
be viewed cautiously due to the small number of obser-
vations involved (table 5).

Characteristics of the SUD-related treatment cases

Participants were asked to estimate the percentage
of ISUD cases that had previously sought treatment at
public addiction treatment services. The response «in
0% of cases» was reported by 21.8% of psychiatrists for
cannabis, 11.1% for cocaine, 27.3% for ‘other stimulants;
and 9.1% for heroin/opioids (not shown in Table). The
most frequent response, «in 10% of cases,» was report-
ed by 42.3% of psychiatrists for cannabis cases, 29.6%
for cocaine, 36.4% for ‘other stimulants, while the re-
sponse «in at least 50% of cases» was reported by 72.7%
of psychiatrists regarding heroin/opioids.

Participants were also asked about their treatment
approaches for accepted ISUD cases. Pharmacotherapy
was reported by 92.3% of the respondents for canna-
bis cases, 93.1% for cocaine, 91.7% for other stimulants,
and 81.8% for heroin/opioids. Among psychosocial in-
terventions, CBT (50% for cannabis, 62.1% for cocaine,
41.7% for other stimulants, 54.5% for heroin/opioids)
and motivational interviewing (28.8% for cannabis,
27.6% for cocaine, 27.6% for other stimulants, 27.3% for
heroin/opioids) were most frequently reported.

Furthermore, regarding concurrent alcohol abuse in
cannabis cases, most psychiatrists (34.6%) reported «in
20% of cases», while 32.7% reported polysubstance use
«in at least 50% of cases». For cocaine, 79.3% reported
alcohol abuse and polysubstance use in at least 50%
of cases. For “other stimulants”, 58.3% reported alcohol

abuse and 66.0% polysubstance use «in at least 50%
of cases». For heroin/opioids, 36.4% reported alcohol
abuse in 20% of cases, while 81.8% noted polysub-
stance use «in at least 50% of cases.

Furthermore, participants were asked to estimate
the comorbidity rate between ISUDs and other men-
tal health disorders in cases accepted. The response
«in at least 50% of cases» was reported by 62.7% of
the participants for cannabis cases, 69.0% for cocaine,
75% for ‘other stimulants, and 36.4% for heroin/opi-
oids cases. Mood disorders were reported by 78,4% of
the participants for cannabis cases, 82.8% for cocaine,
50% for ‘other stimulants, and 45.5% for heroin/opioids.
Personality disorders were reported by 81.8% for her-
oin/opioids, 69% for cocaine, 52.9% for cannabis, and
50% for other stimulants.

Discussion

Historically, the number of individuals with ISUDs
who seek and ultimately receive treatment at addiction
treatment centers has been considerably lower com-
pared to the total number affected. While the demand
for ISUD treatment at specialized centers in Greece is
well-documented, the role of private practice psychi-
atrists remains underexplored. The primary aim of this
study was to investigate the extent to which private
practice psychiatrists in Greece encounter and accept
treatment requests primarily related to illicit substance
use. The findings revealed that, among those who par-
ticipated in the study, many private practice psychia-
trists had encountered such treatment requests, with
most reporting accepting them. However, given the ex-
ploratory nature of the study and the limited response
rate, these findings should be interpreted with caution.
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By shedding light on a critical component of the coun-
try’s ISUD-related treatment landscape, this exploratory
study suggests that a part of the treatment demand for
ISUD in Greece is channeled towards private practice
psychiatrists.

The demographic and geographical distribution of
the study sample closely aligns with official national

data, supporting its representativeness. Specifically,
53% of participants were male and 47% female, which
is comparable to the 2023 data from the Panhellenic
Medical Association, indicating that, out of 1,730 spe-
cialized adult psychiatrists, 58.15% were male (n=
1,006) and 41.85% female (n=724). Regarding geo-
graphic distribution, 59% of the participants in the

Table 4. Results of bivariate analyses examining the relationship between demographic and professional characteristics, as well as
therapeutic practices, with (a) exposure to and (b) taking on treatment requests related to substance use among private practice

psychiatrists.

Variables Exposure to treatment requests Taking on of treatment requests
(for the entire sample, (among those who were
n=100) p-value exposed)* p-value'
Yes No Yes No
(84.0%, n=84)  (16.0%, n=16) (69.0%, n=58) (31.0%, n=26)
Gender
Male 88.7 11.3 0.160 70.2 29.8 0.730
Female 783 21.7 66.7 333
Age (years), M (SD) 49.9 (8.6) 47.8 (12.4) 0.407* 50.3 (8.7) 48.8 (8.4) 0.441%
Country of medical degree acquisition
Greece 81.9 18.1 0.294 67.6 324 0.766
Outside Greece 94.1 5.9 75.0 25.0
Educational level
Bachelor’s degree 81.5 18.5 0.306 61.4 38.6 0.110
Master’s degree/Doctorate/Postdoctoral 88.9 11.1 77.5 225
Country of medical specialty training
Greece 85.6 14.4 0.535 70.1 29.9 0.671
Outside Greece 77.8 22.2 57.1 429
Exposure to treatment requests Taking on of treatment requests
(for the entire sample, n=100) (among those who were
p-value exposed)* p-valuet
Yes No Yes No
(84.0%, n=84)  (16.0%, n=16) (69.0%, n=58)  (31.0%, n=26)
Training in a substance use treatment unit
during specialty
Yes 92.1 7.9 0.003 79.3 20.7 0.001
No 69.4 30.6 44.0 56.0
Additional training in substance uses
disorders beyond the specialty
Yes 95.5 4.5 0.005 90.5 9.5 <0.001
No 74.5 255 46.3 53.7
Practice setting
Only private 85.2 14.8 0.726 65.2 34.8 0.403
Private and Public/NPO 82.6 17.4 73.7 26.3
Current/Previous Employment
in a substance use treatment facility
Yes 97.4 2.6 0.004 86.5 13.5 0.002
No 75.8 24.2 553 44.7
Years of practice as a private practice 13.8 (9.4) 13.0 (12.4) 0.763* 14.3 (9.4) 12.7 (9.5) 0.504%

psychiatrist, M (SD)

Condinues
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Table 4. Continued.

Exposure to treatment requests Taking on of treatment requests
(for the entire sample, (among those who were
n=100) p-value exposed)* p-value*
Yes No Yes No
(84.0%, n=84) (16.0%, n=16) (69.0%, n=58)  (31.0%, n=26)
Private office location
Attica (Athens) 78.0 22.0 0.120 67.4 32.6 0.478
Central Macedonia (Thessaloniki) 88.9 11.1 81.3 18.8
Other areas 95.7 43 63.6 36.4
Urbanicity of private office location
City center of the regional capital 79.6 204 0.284 64.1 35.9 0.619
Near the city center 94.4 5.6 76.5 235
Suburb or regional municipality 87.5 12.5 714 28.6
Assessment of substance use history
Yes 81.9 18.1 0.452 69.1 30.9 0.783
Depending on the clinical presentation 93.8 6.3 66.7 333
No 100.0 0.0 100.0 0.0
Self-reported specialization in substance
uses disorder management
Yes 100.0 0.0 0.066 94.1 59 0.017
No 80.7 19.3 62.7 373
Exposure to treatment Taking on of treatment requests
requests (for the entire sam- (among those who were
ple, n=100) p-value exposed)* p-value
Yes (84.0%, No (16.0%, Yes No (31.0%,
n=84) n=16) (69.0%, n=58) n=26)
Cognitive-Behavioral therapy®
Yes 87.9 121 0.208 68.6 314 0.918
No 78.6 214 69.7 30.3
Systemic therapy'
Yes 89.5 10.5 0.730 824 17.6 0.246
No 82.7 17.3 65.7 343
Psychodynamic psychotherapy
or Psychonalysis®
Yes 75.8 24.2 0.115 72.0 28.0 0.703
No 88.1 11.9 67.8 32.2
Motivational Interviewing®
Yes 89.7 10.3 0.385 88.5 11.5 0.011
No 81.7 18.3 60.3 39.7
Dialectical behavioral therapy®
Yes 75.0 25.0 0.508 100.0 0.0 0.549
No 84.4 15.6 67.9 32.1
Other therapeutic approach?
Yes 85.7 14.3 1.000 833 16.7 0.661
No 83.9 16.1 67.9 32.1

*Among those exposed to treatment requests, TPearson’s x> test used unless otherwise specified, $Student’s t for indepen-
dent samples. Fisher’s exact test. § Main therapeutic approach usd in clinical practice, supplementary to pharmacological
treatment
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For cannabis use (n=28)

For cocaine use (n=35)

For other stimulants use (n=28)

For heroin/opiods use (n=39)

For otner drug use (n=5)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
B | was willing to take on the request, but | was not trained to handle it
B | judged that it would be better managed in an organised setting
| was not interested in taking on a case involving this substance

O Other reason

Figure 1. Reasons for declining treatment requests after exposure to them.

100%

Table 5. Results of bivariate analyses examining the relationship between whether a private practice psychiatrist (a) has previously

accepted a substance use treatment request and (b) is willing to accept the next similar request, by substance.

Intention to accept future SUD Intention to decline future p-value*
treatment request SUD treatment request
Regardless of the substance (n=63) (n=36)
Has previously accepted a case 93.1 6.9 <0.001
Has never accepted a case 19.2 80.8
Cannabis/ Cannabinoids (n=61) (n=38)
Has previously accepted a case 94.2 5.8 <0.001
Has never accepted a case 25.0 75.0
Cocaine/ Crack (n=31) (n=68)
Has previously accepted a case 82.8 17.2 <0.001
Has never accepted a case 14.3 85.7
Other stimulants (n=16) (n=83)
Has previously accepted a case 50.0 50.0 0.005
Has never accepted a case 7.1 92.9
Heroin/ other opioids (n=13) (n=84)
Has previously accepted a case 90.0 10.0 0.017
Has never accepted a case 20.0 80.0
Other substances (n=24) (n=75)
Has previously accepted a case 63.6 36.4 <0.001
Has never accepted a case 94.2 5.8

Note. *Fisher’s exact test used unless otherwise specified



current study reported having a private practice in the
region of Attica, 18% in Central Macedonia, and 23%
in other regions of Greece. These figures are generally
aligned with national statistics from 2023, which report
that 49% of private practice psychiatrists were based in
Athens (Attica), 17% in Central Macedonia, and approx-
imately 33.87% in other regions. Findings showed that
84.0% of private practice psychiatrists who participated
in the study encountered an ISUD treatment request in
the past 12 months, with 58.0% accepting at least one.
These results indicate that, apart from public addiction
treatment centers, the affected individuals may seek
and potentially receive treatment from private practice
psychiatrists. This finding has important clinical impli-
cations, as it reveals that private psychiatric practices
may serve as an alternative access point for ISUD treat-
ment, particularly for individuals who may not meet ad-
mission criteria or prefer not to engage with structured
public services. This underscores a need to strengthen
addiction-related training for psychiatrists, both by
enhancing the addiction curriculum during psychiatry
specialty training and by offering targeted educational
initiatives, including continuing professional develop-
ment programs focused on the assessment and man-
agement of substance use. Such efforts could better
equip office-based psychiatrists to respond appropri-
ately to ISUD requests.

Ranked in order, psychiatrists received treatment
requests for cannabis, cocaine, heroin/opioids, other
stimulants, and other illicit substances. When compar-
ing these findings with data from the 2022 Annual Drug
Report, which estimated approximately 2,000 treat-
ment requests for opioids, 1,000 for cannabis, and 500
for cocaine and stimulants, notable disparities emerge
between treatment-seeking behaviors in private and
public sectors.* Specifically, opioid users may be more
likely to seek treatment in public centers, while those
using other substances may prefer private treatment.
This likely reflects the lower socioeconomic status of
opioid users, limiting access to private treatment, and
their probable preference for substitution therapy,
which is exclusively provided by public addiction ser-
vices in Greece.*'” This finding underscores the lack of
structured pathways or guidance for ISUD care in pri-
vate practice settings in Greece. This points to potential
areas for policy development, such as the integration of
addiction-focused resources or referral networks acces-
sible to private practitioners. These additions would aim
to strengthen the capacity of office-based psychiatrists
to respond effectively and ethically to ISUD treatment
demand.

An association was found between psychiatrists’ ex-
posure to treatment requests for illicit substance use
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and their specialized training in addiction, experience
working in specialized treatment facilities, and training
in substance use departments during their specialty,
while a trend toward a higher likelihood of encounter-
ing such treatment requests was observed among psy-
chiatrists who self-reported specializing in addiction
management. These findings align with prior studies
that highlight the preference for psychiatrists with ad-
diction expertise among individuals with SUDs.™

Additionally, an association was found between psy-
chiatrists’ acceptance of treatment requests and their
specialized training in addiction, experience working in
specialized addiction centers, self-reported specializa-
tion in addiction, and use of motivational interviewing.
Psychiatrists most often accepted treatment requests
for cannabis, “other substances” and cocaine use, fol-
lowed by ‘other stimulants, and least for heroin and opi-
oids. This trend could reflect both clinical and contex-
tual factors. For example, given the limited efficacy of
pharmacotherapy for cannabis and cocaine use disor-
ders,'8" these cases may be viewed as more appropri-
ate for outpatient, office-based psychosocial interven-
tions, such as those offered in private psychiatric prac-
tices, and may motivate private practice psychiatrists to
accept these requests.

The study also examined whether previous treat-
ment-seeking behavior in specialized addiction treat-
ment centers among patients who approached private
practice psychiatrists was associated with the location
of their practice, hypothesizing that psychiatrists out-
side urban centers would encounter more untreated
patients due to accessibility issues.2??' However, such
an association was not supported, likely because both
urban and rural areas in Greece have a sufficient num-
ber of public addiction treatment facilities, which may
mitigate the impact of geographic location on treat-
ment-seeking behavior.?

One-third of participants declined treatment requests,
with most suggesting that these cases would be better
managed in a structured setting. This finding is not con-
sistent with previous research findings, which indicated
a higher percentage of psychiatrists were not willing to
accept such treatment requests.?? A further finding was
that psychiatrists who had previously accepted ISUD
cases were more likely to accept future cases, particu-
larly those involving the use of cannabis and cocaine.
Moreover, a positive association was found between
prior acceptance of cases involving substance use by
psychiatrists and their intention to accept similar sub-
sequent cases, compared to their peers who had never
accepted such cases before. This pattern likely reflects a
familiarity or exposure effect, whereby repeated clinical
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encounters with specific ISUD presentations enhance
psychiatrists’ confidence, perceived competence, and
willingness to engage in treatment. Given that canna-
bis and cocaine were the most frequently encountered
substances in this study, their higher acceptance rates
may stem from increased clinical exposure, particularly
in private practice settings where such cases are often
managed through psychosocial interventions.

This study also examined the characteristics of ac-
cepted cases. Most psychiatrists reported that at least
half of heroin/opioid users had previously sought treat-
ment at public addiction centers, while the rate for oth-
er illicit substances was about one in ten. This finding
reflects the barriers to accessing addiction services, as
noted in previous studies.®”?'%2021 For cases involving
cocaine and other stimulants, most psychiatrists report-
ed that at least half the cases also abused alcohol. In
contrast, for cases involving cannabis, heroin/opioids,
about one-fifth of cases displayed alcohol abuse. These
findings align with those of previous studies.? %

Additionally, most psychiatrists reported that around
half of cannabis and ‘other stimulants’ users also abused
other illicit substances. Regarding opioid and cocaine
users, there was a near consensus among respondents
that at least half cases were also abusing other illicit
substances. These findings align with previous studies
showcasing high levels of polysubstance use among
substance users.?®** The comorbidity rate of ISUDs with
other mental health disorders was also investigated.
Furthermore, most psychiatrists treating patients with
cannabis, cocaine, or other stimulant use identified
comorbidity, particularly with mood and personality
disorders, in at least half of these cases. These findings
align with previous research indicating increased treat-

ment-seeking behavior in cases involving comorbidi-
ty 24,26,27,34-37

The study also explored whether comorbidities and
concurrent alcohol or polysubstance use influenced
psychiatrists’ willingness to accept similar future treat-
ment requests. These correlations were not supported.
However, psychiatrists with more experience treating
opioid users with concurrent illicit substance use were
more likely to accept future cases, possibly reflecting
expertise in addiction management.

Regarding treatment approaches utilized, pharmaco-
therapy was used by most participants. This may reflect
the high prevalence of comorbid mental disorders in
those seeking treatment, as noted in prior studies.?®40
Among psychotherapeutic interventions, CBT and mo-
tivational interviewing were most utilized. The effec-
tiveness of these interventions is supported by prior
studies'®*"~** while a recent study suggests combining

pharmacotherapy with psychotherapy as the most ef-
fective.** This suggests that private practice psychia-
trists who are equipped with diverse therapeutic tools
may be better positioned to manage ISUDs in complex,
comorbid presentations, which are frequently seen in
private practice contexts.

Despite the study’s low response rate, the findings
offer valuable insights derived from psychiatrists with
demonstrated interest or clinical exposure to ISUDs.
Such participants probably represent the segment of
private practice psychiatrists most likely to encounter
and manage ISUD cases in real-world settings. Their
responses thus provide expert-informed perspectives
that enhance the study’s relevance, particularly in the
absence of prior national data on this topic. While the
generalizability of findings is limited, their exploratory
value remains substantial, offering initial insights in-
to practice patterns, training needs, and system-level
gaps. As such, the study provides foundational knowl-
edge to inform future research, policy, and educational
initiatives in office-based ISUD care.

While the study provides novel insights into an un-
derexplored area, its findings should be considered
considering several limitations. First, the relatively low
response rate and sample size represent a significant
limitation that may affect the generalizability of the
findings. Such a low level of participation increases the
risk that the sample is not representative of the broader
population of private practice psychiatrists in Greece,
and therefore, caution is warranted when attempting
to extrapolate the findings, as estimates derived from
this sample may not accurately reflect the attitudes or
experiences of the general private psychiatric commu-
nity. Although we aimed to assess a large sample of
private practice psychiatrists and despite our efforts to
increase participation, this low participation rate may
be explained by specific factors related to the themat-
ic focus of the study. Specifically, the field of addictions
constitutes a specialized area within psychiatry, with
a limited number of professionals having relevant ex-
perience and active involvement. Consequently, there
might be a difference in characteristics between par-
ticipating and non-participating psychiatrists, as those
who were more experienced in treating ISUDs were
probably more likely to respond. Moreover, the method
of approaching participants via email assumes that the
survey reaches only psychiatrists who regularly check
their emails and are willing to participate, meaning
that responses may not be random or fully representa-
tive of all psychiatrists in the country. This nonresponse
bias could potentially exaggerate the prevalence of
ISUD treatment demand in private psychiatric practice.
Additionally, as HPA membership is voluntary, not all



private practice psychiatrists in Greece are registered
with the association, further limiting the representa-
tiveness of the sample. Moreover, the study specifically
focused on private practice psychiatrists and treatment
requests addressed to them — a topic that may be
perceived as private or sensitive — and this may have
led some professionals to hesitate to take part due to
the nature of their personal clinical practice. A second
limitation lies in the inherent constraints of cross-sec-
tional methodology, which allow for the identification
of associations but preclude any inference of temporal
sequence or causality between variables. Third, recall
bias constitutes a notable limitation, as the study’s data
depended on participants’ retrospective self-reporting
of their experiences over the past 12 months. Such re-
liance on memory may have introduced inaccuracies
or omissions, potentially affecting the validity and reli-
ability of the reported exposure to and management of
ISUD-related treatment requests.

Despite these limitations, the study’s originality and
the insights it provides help to balance these challeng-
es. This is the first study in Greece to explore this topic,
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shedding light on key information about the character-
istics and services offered by private practice psychia-
trists for ISUDs. For the first time, it was shown that illicit
drug users in Greece seek treatment from both public
addiction services and private practice psychiatrists.
Psychiatrists were more frequently exposed to and ac-
cepted cases involving cannabis and cocaine use, while
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ten reported that these cases would be better managed
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explore the characteristics of patients treated for ISUDs
in private settings, as well as the services provided to
them, while policy and educational initiatives should be
developed to support psychiatrists in private practice in
managing such cases effectively.*

Acknowledgments

The authors would like to acknowledge Konstantinos
Kokkolis for his valuable comments on an early draft of
the survey questionnaire. We also extend our gratitude
to the Hellenic Psychiatric Association for disseminating
the survey link to their members.

10. Cumming C, Troeung L, Young JT et al. Barriers to accessing meth-
amphetamine treatment: A systematic review and meta-analy-
sis. Drug Alcohol Depend 2016, 168:263-273, doi: 10.1016/j.drugal-
cdep.2016.10.001

11. Chen LY, Strain EC, Crum RM, Mojtabai R. Gender differences in sub-
stance abuse treatment and barriers to care among persons with sub-
stance use disorders with and without comorbid major depression. J
Addict Med 2013, 7:325-334, doi: 10.1097/ADM.0b013e31829b7afe

12. Harris KM, Edlund MJ. Use of mental health care and substance abuse
treatment among adults with co-occurring disorders. Psychiatr Serv
2005, 56:954-959, doi: 10.1176/appi.ps.56.8.954

13. Wu LT, Ringwalt CL, Williams CE. Use of substance abuse treatment
services by persons with mental health and substance use problems.
Psychiatr Serv 2003, 54:363-369, doi: 10.1176/appi.ps.54.3.363

14. Reif, S., Horgan, C., Torres et al. (2010). Types of practitioners and out-
patient visits in a private managed behavioral health plan. Psychiatric
Services 2010, 61: 1066-1068, doi: 10.1176/ps.2010.61.11.1066

15. Montoya ID, Herbeck DM, Svikis DS et al. Demographic and prac-
tice characteristics of psychiatrists who primarily treat patients
with substance use disorders. Am J Addict 2003, 12:181-92, doi:
10.1080/10550490390201759

16. Ghosh A, Mahintamani T, Somani A et al. Exploring help-seeking
pathways and disparities in substance use disorder care in India: A
multicenter cross-sectional study. Indian J Psychiatry 2024, 66:528-537,
doi: 10.4103/indianjpsychiatry.indianjpsychiatry_123_24

17. Nestvold HH, Skurtveit SS, Hamina A et al. Socioeconomic risk factors
for long-term opioid use: A national registry-linkage study. Eur J Pain
2024 28:95-104, doi: 10.1002/ejp.2163

18. Nordstrom BR, Levin FR. Treatment of cannabis use disorders:
a review of the literature. Am J Addict 2007, 16:331-342, doi:
10.1080/10550490701525665

19. Chan, B., Kondo, K., Freeman, M. et al. Pharmacotherapy for Cocaine

Use Disorder—a Systematic Review and Meta-analysis. J Gen Intern
Med 2019, 34: 2858-2873, doi: 10.1007/511606-019-05074-8



278 A. Apatsidis et al

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3.

Notley C, Maskrey V, Holland, R. The needs of problematic drug
misusers not in structured treatment - a qualitative study of per-
ceived treatment barriers and recommendations for services.
Drugs: Education, Prevention and Policy 2011, 19:40-48, doi: 10.3109/
09687637.2011.570384

Berends L, MacLean S, Hunter B et al. Implementing alcohol and other
drug interventions effectively: How does location matter? Aust J Rural
Health 2011 19:211-7, doi: 10.1111/j.1440-1584.2011.01212.x

Tracy SW, Trafton JA, Weingardt KR et al. How are substance use
disorders addressed in VA psychiatric and primary care settings?
Results of a national survey. Psychiatr Serv 2007, 58:266-269, doi:
10.1176/ps.2007.58.2.266

Midanik LT, Tam TW, Weisner C. Concurrent and simultaneous drug and
alcohol use: results of the 2000 National Alcohol Survey. Drug Alcohol
Depend 2007, 6:90:72-80, doi: 10.1016/j.drugalcdep.2007.02.024

Herrero MJ, Domingo-Salvany A, Torrens M, Brugal MT; ITINERE
Investigators. Psychiatric comorbidity in young cocaine users:
induced versus independent disorders. Addiction 2008, 103:284-293,
doi: 10.1111/j.1360-0443.2007.02076.x PMID: 18199307

Agrawal A, Lynskey MT, Madden PA et al. A latent class analysis of illicit
drug abuse/dependence: results from the National Epidemiological
Survey on Alcohol and Related Conditions. Addiction 2007 102:94-104,
doi: 10.1111/j.1360-0443.2006.01630.x

Rodriguez-Llera MC, Domingo-Salvany A, Brugal MT et al. M;
ITINERE Investigators. Psychiatric comorbidity in young heroin
users. Drug Alcohol Depend 2006 84(1):48-55, doi: 10.1016/j.drugal-
cdep.2005.11.025

Salo R, Flower K, Kielstein A et al. Psychiatric comorbidity in meth-
amphetamine dependence. Psychiatry Res 2011, 186:356-61, doi:
10.1016/j.psychres.2010.09.014

Wang L, Min JE, Krebs E et al. Polydrug use and its association with
drug treatment outcomes among primary heroin, methamphetamine,
and cocaine users. IntJ Drug Policy 2017, 49:32-40, doi: 10.1016/j.drug-
p0.2017.07.009

Roy E, Richer |, Arruda N et al. Patterns of cocaine and opioid co-use
and polyroutes of administration among street-based cocaine users
in Montréal, Canada. Int J Drug Policy 2013, 24:142-149, doi: 10.1016/j.
drugpo.2012.10.004

John WS, Wu LT. Trends and correlates of cocaine use and cocaine use
disorder in the United States from 2011 to 2015. Drug Alcohol Depend
2017, 180:376-384, doi: 10.1016/j.drugalcdep.2017.08.031

Conway KP, Vullo GC, Nichter B et al. Prevalence and patterns of pol-
ysubstance use in a nationally representative sample of 10th graders
in the United States. J Adolesc Health 2013, 52:716-23, doi: 10.1016/j.
jadohealth.2012.12.006

32.

33.

34.

35.

36.

38.

39.

40.

41.

42.

43.

44,

45,

Williamson A, Darke S, Ross J, Teesson M. The effect of persistence
of cocaine use on 12-month outcomes for the treatment of heroin
dependence. Drug Alcohol Depend 2006, 28;81:293-300, doi: 10.1016/j.
drugalcdep.2005.08.010

Byqvist S. Patterns of drug use among drug misusers in Sweden.
Gender differences. Subst Use Misuse 2006, 41:1817-1835, doi: 10.1080/
10826080601006805

Stinson FS, Ruan WJ, Pickering R, Grant BF. Cannabis use disorders in
the USA: prevalence, correlates and co-morbidity. Psychol Med 2006
36:1447-1460, doi: 10.1017/50033291706008361

Skinstad AH, Swain A. Comorbidity in a clinical sample of substance
abusers. Am J Drug Alcohol Abuse 2001, 27:45-64, doi: 10.1081/ada-
100103118 PMID: 11373036

Constant A, Sherlaw W, Kovess-Masfety V. Seeking mental health
care from private health practitioners among individuals with alco-
hol dependence/abuse; results from a study in the French general
population. Alcohol 2017, 59:1-6, doi: 10.1016/j.alcohol.2016.09.028

. Regier DA, Farmer ME, Rae DS et al. Comorbidity of mental disorders

with alcohol and other drug abuse. Results from the Epidemiologic
Catchment Area (ECA) Study. JAMA 1990, 264:2511-2518, PMID:
2232018

Kelly TM, Daley DC, Douaihy AB. Treatment of substance abusing
patients with comorbid psychiatric disorders. Addict Behav 2012,
37:11-24, doi: 10.1016/j.addbeh.2011.09.010

Kelly BC, Liu T, Zhang G et al. Factors related to psychosocial barri-
ers to drug treatment among Chinese drug users. Addict Behav 2014,
39:1265-71, doi: 10.1016/j.addbeh.2014.04.012

Nunes EV, Levin FR. Treatment of depression in patients with alcohol
or other drug dependence: a meta-analysis. JAMA 2004, 291:1887-
1896, doi: 10.1001/jama.291.15.1887

McRae AL, Budney AJ, Brady KT. Treatment of marijuana dependence:
a review of the literature. J Subst Abuse Treat 2003 24:369-376, doi:
10.1016/s0740-5472(03)00041-2

Smedslund G, Berg RC, Hammerstrem KT et al. Motivational interview-
ing for substance abuse. Cochrane Database Syst Rev 2011, 5:CD008063,
doi: 10.1002/14651858.CD008063.pub2

McHugh RK, Hearon BA, Otto MW. Cognitive behavioral therapy for
substance use disorders. Psychiatr Clin North Am 2010, 33:511-525, doi:
10.1016/j.psc.2010.04.012

Ray LA, Meredith LR, Kiluk BD et al. Combined Pharmacotherapy and
Cognitive Behavioral Therapy for Adults With Alcohol or Substance
Use Disorders: A Systematic Review and Meta-analysis. JAMA Netw
Open 2020, 3:e208279, doi: 10.1001/jamanetworkopen.2020.8279
Wang X, Cheng Z. Cross-Sectional Studies: Strengths, Weaknesses,
and Recommendations. Chest 2020, 158: S65-571, doi: 10.1016/j.chest.
2020.03.012



Psychiatriki 279

‘EKOeon Kat avtanokpion Twv 18iwtwv Ppuxiatpwv
otnv EAAada o artijpata Ogpansiag yia tn xprion
MAPAVOWYV OoVCIWV: ‘Epguva emMOKOTTNONG
GUYXPOVIKOU TUTIOU

Avéotng Amatoidng,' Avaotdotog Qwtiou,'? EAeuBepia Kavapou,? Nikohaog Mkdppa,?
louAia Mmagn,? Kahhiommn TplavtaguAlou,’ Avwa KokkéPn,? Owudg MNamappnydémoulog'~

'MMX Avtiuetwmon E§aptricewv-E§aptnotodoyia, latpikn xoAn, EOvikd kai Kamodiotpiakd Mavemotriuio ABnvay, ABriva,

2EQviké Kévtpo Tekunpiwong kat MAnpopdpnong yia ta Napkwtikd, Epeuvntikdé MNavemotnuiakd Ivotitouto Yuxikncg Yyeiag,
Nevpoemotnuwv kat latpiknc¢ AkpiBeiac, ABrva,

3A" Navemotnuiaxnr Yuxatpikn KAvikrj, latpikry 2xoAn, EOvikd kai Kamobiotpiakd Mavemotriuio ABnvwy, ABriva

IXTOPIKO APOPOY: MapahripOnke 13 MapTtiouv 2025/AvabewpriBnke 29 louviou 2025/AnuocievBnke Aladiktuakd 20 Aekeppiouv 2025

NEPINHWYH

O1 e€0pTAOEIC O€ TTAPAVOES OUGIEC AamOTEAOVV UeiCov MPORANUa TNG Snuootag vyeiag. Ta dtoua pe mPoBARLATA XPHONG OUCIWY

avalntouv Bepameia kupiwg oe e€e1dikevpéveg dopéc ame€aptTnong, woTdoo Sev gival yvwoTtdg 0 pONOG, N €KBeon Kal N avTamno-
Kplon TV IBlwTwv Yuxldtpwy otnv EAMASa o mBava arthpata Oepameiog yla tn Xprion ousoiwy. KOmo¢ TnG mapoloag pyaciag

gival n Slepelivnon TG €KTaong TNG €KBEaNC Kal TOL TPOTIOU AVTATIOKPIoNE TWV ISIWTWV YUXIATPWY o€ artjpata Bepameiag yia

N XPrion ouCIWY, KABWE Kal N PEAETN TWV XOPOKTNPIOTIKWY TWV AcOEVWV UE OXETIKA AITHUATA TTOU armeuBuvovTal o€ autouc.
MpayuatomolnOnKe CuYXPOVIKA MEAETN HECW AVWVUHOU NAEKTPOVIKOU EPWTNHUATONOYIOU, TTOU ATTEGTAANN OTIG NAEKTPOVIKEG S1-
€vBUVOoELC IBlWTWY YuxlaTpwy TNV Tepiodo lavouapiou - Defpouvapiov 2024. Yuvolikd avtamokpiBnkav 100 181WTEG Yuxiatpol,
N MAElovoTNTA ATAV AVOPEC (53%), e HECO Opo nAIKiag Ta 49,5 étn (TA: 9,3) kat 13,7 €tn emayyeApaTIKAC epmelpiag (TA: 9,9). H

TAELOVOTNTA TWV CUMUETEXOVTWY (84.0%) €ixe ekTeDE( o€ aitnpa Beparmeiag yia xprion mapdvouwy ouclWV Toug TEAEUTAioUG 12

UAVEG, eV 69,0 % autwV (58% Tou CLVOAOUL) avéNaBav TETOLO TTEPIOTATIKO. ZUXVOTEPA AVAARPONKav alTipata yla kavvapn kat

Kokaivn/kpak. EmmAéov, avapépBnkav upnAd moooaTtd cuvvoonpoTNTAG HE AANEG YUXIKEG SLOTAPAXEG, TTPORBANUATIKA XPron

OAKOOM Kal TTOANOTTAR XPHON OUCIWV OTA AVAANPOEVTA TTEPIOTATIKA. ZUXVOTEPA TTPOTIUAONKAV N @apuakoBeparmeia Kat n yvw-
OlaKN CUMTIEPLPOPIKT Beparmeia we OepameuTIKES EMAOYEC. YYNAOTEPA TOCOOTA AvAANWNG gixav ol ISIWTEC YuxiaTtpol Ye EISIKNA

KaTapTion o€ Bépata e€aptriocwy (p<0,001), pe epmelpia amaoxoAnong o Sour Bepameiag yia xprion ouctwv (p=0,002), e auto-
avagepopevn €eldikevon oTn Slaxeiplon MEPIOTATIKWV XPHONE ouolwV (p=0,017), e Aoknon oTov XPovo eI8IKOTNTAG OE TUAHA

oucloegapTtroewv (p=0,001) kat 6oot epdppolav KIvnTOToINTIKr cuvéVTeLEN (p=0,011). H MAEIOVOTNTA TWV GUUHETEXOVTWY TTOU

Sev avéhafav artjpata (~70%) ékpivav kataAAnAoTepn n Slaxeipion oe e€eldikevpévn vmnpeaia. To 63.6% SnAwoav 6T Ba

avaAdppavav HEANOVTIKO aitna -pe ONUAVTIKA UPNAOTEPO TTOCOGTO (93,1%) va apopd Gooug gixav avaldfel oto mapeABov a-
vAaAoyo aitnua, CUYKPLTIKA Le Gooug dev gixav (19,2%, p<0,001). ZUUTEPACUATIKA, Q@AVNKE OTLTIEPAV TWV EEEISIKEVUEVWV SOUWY,
ol 18lwTeG Yuxiatpol otnv EANASa, emimAéov, ekTiBeTal Kat avalapfdavouv attripata Bepareiag yia tn Xprion oucLwy, E, CUXVOTE-
pa va apopolV o€ Xprion Kavvapng Kat Kokaivng. MpoTeiveTal TEPAITEPW UEAETN TWV XOPAKTNPIOTIKWVY TWV aoBEVWV UE Xprion

oualwv Tov BepamevovTal o€ ISIWTIKA TTAAICIA KAl TWV TTAPEXOPEVWY UTTNPECIWV OE AUTOUG.

NAEZEIZ EYPETHPIOY: ISiwteg Yuxiatpol, EapTAOELG, Slatapaxég Xpriong ouotwy, altipata Bepameiag, avTIAqUELG.

Juyypagéag emkovwviag: Avéotng Amatoidng, latpikn ZxoAr, EBviké kat Kamodiotplakd Mavemotpio ABnvawy, 75 Mikpdg Aciag, 115 27
foudn, ABrva, AlevBuvon e-mail: apatsidis_anestis@hotmail.com
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ABSTRACT

This study aims to assess the quality characteristics of mental health services provided at the General Outpatient
Psychiatry Clinic of the 1st Department of Psychiatry at Eginitio Hospital, with the objective of monitoring and improv-
ing care. It is a descriptive, cross-sectional study based on clinical records from 1,146 patients. From this total, a stratified
random sample of 265 patients was selected and assessed using the Verona Service Satisfaction Scale (VSSS). Among the
1,146 patients, 52% were female. The most represented age group was 50-59 years. Additionally, 56% were unmarried,
47% were unemployed, and 42% lived with their parental family. Psychotic disorders were the most common diagno-
sis (38%). On average, patients attended three consultations annually, while 26% received more than four sessions per
year. Increased visit frequency was significantly associated with both age (p=0.001) and psychiatric diagnosis (p<0.001).
Regarding satisfaction, 84.2% of patients reported high satisfaction with services. Older age was positively associated
with greater satisfaction levels (p<0.001). Concerning suggestions for service improvement, 28.7% of patients expressed
a desire for access to psychotherapy, 25.3% requested more assistance in obtaining social benefits, and 20.8% sup-
ported the introduction of home treatment services. These findings align with previous studies in Greece, confirming
slightly higher service use by women and a predominance of psychotic spectrum disorders. While the average follow-up
interval was 120 days, medically necessary cases were monitored more frequently (30-90 days). Patient satisfaction
was generally high, and older individuals tended to report greater contentment. Reported needs for service enhance-
ment centered on increased access to psychotherapeutic and psychosocial interventions, along with the development
of home-based care options.

KEYWORDS: Quality, mental health, patients’ satisfaction, mental health services.

Introduction ity of the healthcare system.' Evaluation is intrinsical-
ly linked to quality and constitutes a prerequisite for

Mental disorders require prolonged treatment |
improvement, as unmeasured aspects cannot be en-

and continuous follow-up, making the provision of

4
high-quality mental health services essential. Effective ~ Nanced.
care is a fundamental patient right, contributing both International experience shows that evaluation
to improved clinical outcomes and the overall credibil-  criteria and indicators vary across countries due to
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structural differences in mental health systems. The
OECD has developed mental health quality indicators
based on international data collection.’ In Greece, de-
spite long-standing recognition of its necessity, sys-
tematic implementation of evaluation frameworks in
mental health has been limited. Law 4715/2020 in-
troduced key indicators such as safety, efficiency, re-
sponsiveness, accessibility, good governance, and re-
source management. In alignment with the European
Parliament’s Report (A9-0367/2023) and Resolution
(2023/2074(INI)), current policy emphasizes the use of
evidence-based tools and validated indicators for mon-
itoring mental health data.” The National Action Plan
for Mental Health 2021-2030, particularly Axis 6, out-
lines strategic actions for developing protocols, guide-
lines, and indicators to assess the quality and safety of
mental health services.®

The concept of healthcare quality has long been
subject to diverse and occasionally conflicting inter-
pretations. Nevertheless, at its core, it denotes the at-
tainment of optimal outcomes through the delivery of
health services that are effective, equitable, efficient,
and patient-centered. Avedis Donabedian was instru-
mental in establishing the evaluation of healthcare
quality as a distinct scientific discipline. He concep-
tualized care quality through three foundational di-
mensions: technical quality (the accuracy of medical
procedures), interpersonal quality (the nature of the
patient-provider relationship), and organizational/in-
frastructural quality (encompassing administrative and
environmental conditions).’

Building on Donabedian’s model, the World Health
Organization (WHO) adopted the triptych framework of
Structure, Process, and Outcome for evaluating health
systems.’® Within this framework, Structure pertains
to the settings, qualifications, and resources availa-
ble, Process involves the actual delivery of care, and
Outcome captures the effects of care on patients’ health
status. Each domain can be assessed through qualita-
tive and quantitative indicators, facilitating systematic
evaluation. Examples include average waiting times,
appointment adherence rates, patient-reported satisfac-
tion, and experiential feedback, all of which are integral
to continuous quality improvement.

In this context, the present study focuses on the
General Psychiatry Outpatient Clinic (GPOC) of Eginition
Hospital, which is affiliated with the First Department of
Psychiatry of the National and Kapodistrian University
of Athens (NKUA). Eginition Hospital, where the First
Department of Psychiatry is situated, is a tertiary men-
tal health institution with many intervention and treat-
ment management options for emergency cases, hos-
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pitalization of patients with mental illness, as well as
follow-up of ambulatory patients regularly. This study
aims to systematically evaluate the quality of services
provided at the GPOC, using well-established service
evaluation indicators. It emphasizes both qualitative
and quantitative metrics across the following key do-
mains: Accessibility: e.g., waiting time for the initial
appointment. Continuity of care: e.g., frequency of fol-
low-up visits, percentage of patients attending consec-
utive appointments. Effectiveness: e.g., duration of sus-
tained engagement in treatment, clinic utilization rates,
patient satisfaction.

Data were collected through administrative records
and standardized patient satisfaction tools. Indicators
were selected based on relevance to international qual-
ity benchmarks and their applicability within the Greek
healthcare context. The evaluation of these parameters
is expected to yield critical insights into patterns of ser-
vice utilization, patient adherence and retention, effi-
ciency of the service, and perceived by patients quality
of care. The ultimate goal is to provide services in ac-
cordance with the real needs and expectations of pa-
tients, which is a basic principle of modern healthcare
systems. Although self-evident in theory, this aim is not
uniformly implemented across health systems global-
ly, particularly in countries with resource constraints or
limited infrastructure for quality monitoring, such as
Greece.

This research contributes to the international dis-
course on healthcare quality by presenting a data-driv-
en evaluation from a Greek public mental health set-
ting. Its findings are expected to highlight strengths
and areas for improvement, provide a model for simi-
lar evaluations in other outpatient psychiatric services,
and support evidence-informed policy decisions aimed
at enhancing mental health care. Furthermore, the
study underlines the ethical and institutional obliga-
tion of health services to implement quality assessment
frameworks. Systematic evaluation based on transpar-
ent, evidence-based criteria not only enhances clinical
outcomes but also fosters accountability, equity, and
citizen trust in the health system. In conclusion, this re-
search endeavors to demonstrate that: (1) Scientifically
grounded quality assessment is feasible even in com-
plex mental health settings. (2) Significant metrics can
guide service development and resource allocation. (3)
Greek mental health services have the willingness and
capabilities to evaluate and improve the quality of their
services. (4) National healthcare systems must institu-
tionalize quality monitoring as a permanent function,
and the state should evaluate them and pay them on
the corresponding basis.
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Materials and Method
Study design and procedures

The study type is descriptive, cross-sectional, and
archival data-based. The population of reference con-
sisted of patients registered and scheduled to visit the
GPOC of the First Department of Psychiatry at Eginition
Hospital between December 2022 and December 2023.
All the above data were coded into an electronic file,
along with data related to the frequency of sessions, at-
tendance, and patients’ absences over the last year. The
study obtained permission from the hospital’s Ethics
Committee, permission to use the Greek-weighted
questionnaire, and written informed consent was ob-
tained from the respondent subjects for their participa-
tion in the study.

Research tools

Two tools were used for the research:

a. A structured data collection form was developed to
record clinical, sociodemographic, and quality indicator
variables, including gender, age, marital and employ-
ment status, diagnosis, treatment adherence, hospi-
talization history, and prescribed medication. An addi-
tional section captured accessibility and service respon-
siveness metrics (e.g., reason for attendance, number of
visits, non-adherence).

b. The Greek-adapted version of the Verona Service
Satisfaction Scale (VSSS-54),"'? developed by the
Medical School of the University of loannina,’ was used.
Fourteen items not applicable to GPOC services were
excluded. The scale assesses seven dimensions: Overall
Satisfaction (3 items), Professional Skills and Behavior
(19), Information (3), Accessibility (1), Effectiveness (8),
Types of Intervention (11), and Family Involvement (5).

Survey population and selection process

The reference population of the study consisted of
patients considered as active in 2023 - registered and
scheduled to visit the outpatient clinic that year (N:
2,019). From this population, the sample of the study
was drawn as follows:

1. Clinical, sociodemographic data, and quality indi-
cators were collected for 1,146 individual patients (58%
of the active patients) who attended the GPOC during
the study period. Data were obtained over consecutive
two-month rotations in each outpatient office, through
collaboration with the clinical team and review of med-
ical records, reminder cards, and direct patient contact.
Thus, the sample reflects all patients attending sched-
uled appointments within each two-month observation
period.

2. From the initial pool of 1,146 patients, a subsample
of 265 was selected using systematic stratified random
sampling based on gender, representing 20% of daily
appointments from each outpatient office. Patient ap-
pointments were recorded in an Excel file, including
gender and registration number. The population was
stratified by gender, and random numbers were gener-
ated to select 20% from each stratum. Selected patients
were matched to registration numbers and record-
ed accordingly. In cases of non-attendance or refusal,
the next eligible patient on the list was approached.
The validated self-administered questionnaire “Verona
Service Satisfaction Scale (VSSS-54)” was used to assess
patient satisfaction.

Statistical analysis

For data analysis, the SPSS statistical application pro-
gram version 26 was used. Normality testing was per-
formed using the Kolmogorov-Smirnov method, skew-
ness, and kurtosis testing. Where the data followed a
normal distribution, parametric tests such as Student’s
t-test and analysis of variance (ANOVA) were used, while
where the distribution was non-normal, the non-para-
metric Mann-Whitney U and Kruskal-Wallis H tests were
used. A 5% statistical significance level (p<0,05) was
maintained for all analyses.

Results

According to our data files, 2,019 patients had re-
quested reexamination scheduling at least once in
2023. From this inclusion population, 1,146 separate pa-
tients participated in the survey.

For the last years, strict adherence to the ministry’s
recommendations for sectorization has been followed.
GPOC is designated to offer services at the 8th mental
health sector with a reference population of 291,000
(adult population according to the 2011 ELSTAT cen-
sus). According to the service’s statistical data, the av-
erage waiting time for new patients’ entry in 2023 was
21 days. The entry of new cases, according to a previous
survey (2021) was at 25 days of waiting."

Patients’ clinical and sociodemographic characteris-
tics are presented in table 1, and data on the frequency
and characteristics of visits are presented in table 2.

The majority of patients belonged to the age group
50-59 years N: 297 (26%), N: 424 (37%) were from the
8th Sector of Mental Health (to which Eginition hospi-
tal belongs), N: 1,074 (94%) were receiving medication,
and N: 717 (62.5%) of patients had previously had regu-
lar follow-up at another service. Of these, N: 399 (55.5%)
were followed up privately. It was also found that more
than half of the patients were single, N: 646 (56%), and



Table 1. Patients’ clinical and sociodemographic characteristics.

N Percent %

Sex
Family status

Working Status

Residence Status

Diagnosis

Hospitalization
in the Past

Women 599 52%
Married 303 26%
Unmarried 646 56%
Divorced 145 13%
Widowhood 52 5%
Unemployed 542 47%
Employed 226 20%
Student - Undergrad 36 3%
Pensioner 342 30%
Alone 278 24%
Family 375 33%
Paternal Family 483 42%
In structure 10 1%
Unemotional Psychosis 432 38%
Affective Disorders 381 34%
Anxiety Disorders 123 11%
Other diagnoses 191 17%
Yes 488 43%

Table 2. Data on the frequency and characteristics of visits.

Total Visits
Average visits/day

They did not attend the session

Patient sample
New incidents

Reference for hospitalization

1419

18 reviews + 2 new patients

1146
99 (30%)?

3 patients relapsed

240 unique patients (21.5%)’

(medication interruption)

1. In total 298 visits (21%)
2. Out of a total of 326 new patients in the year

Table 3. Data associated with the frequency of visits in 2023.

Frequency of attendance

Frequency of attendance: 4 or more

/year (min 4-max 10)

Patients who have never been

absent during the year

Average
Median
Mode

338 (29.5%)

3 times/year

669 (59.7%)

Patients who have been absent

1 time during the year

Patients who have been absent

more than 2 times during the year

335(29.9%)

117 (10.2%)

Patients who have attended only

once during the year

Patients who have never come

during the year

223 (19.5%),
119 (53%)," 103 (47%)>

56 (4,9%)

1. They only had 1 scheduled session

2. Had more than 1 scheduled session
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lived either with their paternal family, N: 483 (42%), or
alone, N: 278 (24%), and that a large percentage, N: 542
(47%), were unemployed. The medium frequency of fol-
low-up in the GPOC was 3 times/year. Table 3 presents
data on the frequency of visits in the particular year.
The results indicated that the frequency of patient at-
tendance was associated with age (x*=17.786, p=0.001)
and diagnosis (x>=56.588, p=<0.001), while the number
of absences from regular follow-up was related to the
work situation (x?=9.987, p=0.019) (table 4).

A sample of 265 patients participated in the patient
satisfaction survey of the services provided. The sup-
plementary material file presents measures of central-
ity and dispersion of variables and the reliability index
of the questionnaire. According to univariate analysis
and exploration of differences between the question-
naire scales and the total questionnaire score con-
cerning the clinical and sociodemographic character-
istics of the sample, statistically significant differences
were found in almost all scales. However, when linear
regression was performed with the total questionnaire
value as the dependent variable and all the patients’
clinico-socio-demographic characteristics as the inde-
pendent variable, it was found that the only statistically
significant variable influencing the dependent variable
at the level of statistical significance (3=0.150, p=0.038)
was the age of the patients (table 5).

Discussion

The research findings highlighted useful conclu-
sions that can be associated with the quality services
provided by GPOC of the Psychiatric Clinic at Eginiteio
Hospital, and can also be utilized for the implementa-
tion of specific interventions to improve quality at the
service level.

The slightly higher attendance of women in men-
tal health services, as observed in the present study,
is consistent with previous findings from the same or-
ganization,” where women submitted more requests
for initial psychiatric evaluation. Similar trends have
been reported in other Greek studies,’ ' supporting
the notion that women are more affected by psycho-
social stressors. Notably, a ten-year study by Pantelidou
et al. demonstrated a statistically significant increase in
men’s service utilization following the economic crisis
(from 38.5% during 2003-2009 to 43.9% during 2010-
2015, p<0.001), potentially reflecting both the psycho-
logical impact of the crisis and a gradual shift in men'’s
attitudes toward seeking mental health care.?®

The predominance of psychotic disorders in the cur-
rent sample reflects the tertiary nature of the service,
which primarily addresses severe and chronic psychiat-
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Table 4. Investigation of the frequency of attendance and absences/year of the patients concerning their demographic charac-

teristics

Frequency/year 1-3 Times 4-10 Times 0 Times X2 p
% (N) % (N) % (N)

Age 17.786 0.001

<40 72.4% (160) 22.6% (50) 5.0% (11)

40-59 60.0% (321) 35.5% (190) 4.5% (24)

60+ 69.3% (249) 25.3% (98) 5.4% (21)

Diagnosis 56.588 <0.001

Psychotic Disorder 62.1% (266) 33.9% (145) 4.0% (17)

Anxiety & Depressive Disorder 67.8% (251) 26.8% (99) 5.4% (20)

Bipolar Disorder 48.6% (69) 47.9% (68) 3.5% (5)

Other 80.4% (164) 12.7% (26) 6.9% (14)

Absences/year 0 to 1 time >2 times x? p

Working Status 9.987 0.019

Unemployed 87.8% (469) 12.2% (65)

Employed 95.4% (207) 4.6% (10)

Student - Undergrad 87.5% (28) 12.5% (4)

Pensioner 88.8% (300) 11.2% (38)

The values refer to absolute and relative frequencies (%), x* tests, and corresponding p-value. Bold typeface statistically significant

differences are noted at the 5% significance level

Table 5. Linear regression of questionnaire VSSS total score and the patients’ clinic-sociodemographic characteristics.

Variable B t p F p R?
3.932 0.002 0.087
(constant value) 4,255 18.236 <0.001
Hospitalization -0.125 -1.585 0.115
Age 0.150 2.085 0.038
Working Status -0.001 -0.012 0.991
Residence Status -0.097 -1.900 0.059
Years of cooperation 0.031 0.635 0.526

Statistically significant differences at the 5% significance level are marked in bold

ric conditions. Similar patterns have been recorded in
other tertiary psychiatric institutions in Greece'® and in-
ternationally, where schizophrenia is the most frequent
diagnosis (40.6%), followed by bipolar disorder (21.2%)
and depression (17.2%).”" In contrast, in primary men-
tal health care settings such as the Vyronas—Kaisariani
Community Mental Health Center, anxiety and depres-
sive disorders are more common,' a pattern likely as-
sociated with the community-based approach and the
typically milder symptomatology of patients. Likewise,
in emergency departments, such as that of the General
Hospital of Corfu, individuals who were suffering mood
disorders accounted for 32%, compared to 23.1% for
psychotic disorders.?? Finally, in the Mobile Mental
Health Unit serving the remote Cycladic islands, the
most frequent diagnoses were intellectual disability

(39.6%) and psychotic disorders (39.2%)." This likely
reflects limited access to specialized services and the
accumulation of severe, untreated cases in geograph-
ically isolated areas with restricted mental health re-
sources.

It was observed that a significant number of patients
belonged to neighboring mental health sectors (32%),
while 36% of the patients belonged to our mental
health sector. In a previous survey,” 3 years ago, re-
quests from neighboring sectors for a first psychiatric
assessment reached 39%, while from our Sector (the
8th sector) requests accounted for 18.6%. These results
reflected the inadequacy of implementation strategies
in the national sectorization plan. Following the above
survey, our department implemented specific strate-
gies to gradually streamline the patient inflow.



The average number of visits per day to the outpa-
tient clinic’'s medical office was 18, with follow-up ex-
aminations and two new entry cases. According to psy-
chiatric literature, a reasonable aim is to have approx-
imately 10 patients treated and no more than 20.* The
average frequency of reassessments in our GPOC was
found to be 3 times per year. Our results confirm data
from other countries, as well as from Greece.'824

In our survey, 29.5% of patients attended 4-10 fol-
low-up sessions annually, predominantly those with se-
vere psychopathology. This suggests that when medi-
cally necessary, the service is capable of providing more
frequent visits, as it was previously reported (range
of 14-20% for such follow-up rates).” Investigating
the frequency of follow-up examinations concerning
age, our data revealed that patients aged 40-59 years
needed more mid-year follow-up sessions than other
age groups, consistent with some other surveys.’-28
However, not all international data confirm the same
results.>>?° Follow-up frequency was also found to be di-
agnosis-dependent, with individuals diagnosed with bi-
polar disorder requiring more sessions annually (mean
4.8) compared to other groups. This suggests that pa-
tients’ maintenance phase of bipolar disorder may ne-
cessitate more intensive monitoring, potentially due to
the need for regular clinical and biological assessments
targeting depressive and manic symptoms, sleep dis-
turbances, suicide risk, comorbid substance use, med-
ical conditions, and overall health concerns.?*-32

In the present study, 21.5% of patients failed to attend
their scheduled psychiatric appointments, aligning with
existing literature reporting non-attendance rates of
approximately 20% in psychiatric settings—nearly twice
that observed in other medical specialties.?**-*! These
rates vary widely depending on country, healthcare
system, and service type, with some mental health ser-
vices reporting non-attendance as high as 60%. Non-
attendance is consistently identified as a clinical and
systemic challenge, associated with increased hospital-
izations and higher healthcare costs.?*#'-** A significant
association was found between employment status
and attendance: employed individuals had the lowest
rates of missed appointments, while students had the
highest. This may reflect either greater motivation for
continuity of care among working individuals or un-
met support needs. Targeted interventions, such as stu-
dent-focused outpatient clinics with flexible scheduling
and digital appointment reminders, may help address
this issue.

Additionally, in 8.4% of cases, consultations occurred
without access to the patient’s medical file, highlighting
administrative deficiencies in clinical documentation.
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This compromises both care quality and clinician effi-
ciency. The continued reliance on paper-based records
is a key contributing factor, underscoring the urgent
need for electronic health record implementation to
support continuity of care and system efficiency.

In our survey, 227 patients (19.5% of the total) had on-
ly one examination, with 53% of them having just one
scheduled session for the entire year. This result differs
from the results of Petritzikis et al research in 2022,
who reported that the percentage of patients who vis-
ited only once the GPOC at Alexandroupoli University
Hospital in northeastern Greece was more than 50%.
The author suggests that administrative factors, such as
visits primarily for medical certificates, may explain this
finding. In our survey, 10% of scheduled appointments
were related to obtaining psychiatric certificates for ad-
ministrative purposes. This difference may be attribut-
ed to the greater availability of psychiatric services in
the large region of Attica compared to Northeastern
Greece.

The evaluation of patient satisfaction with the servic-
es provided by the GPOC of the Psychiatric Department
at Aiginiteio Hospital revealed a high overall level of
satisfaction, in line with previous research in mental
health settings.’#4¢ The highest scores were record-
ed in the ‘Professional Skills and Behaviour’ subscale,
suggesting that the quality of the therapeutic rela-
tionship plays a key role in patient satisfaction. In con-
trast, the lowest scores were recorded in the “Types of
Intervention” subscale, a result attributed to the meth-
odological structure of the VSSS tool, which includes
both services provided and not provided by the institu-
tion, potentially reflecting users’ perceptions of unmet
care." Participants’ responses highlighted specific un-
met needs, most commonly: assistance in finding em-
ployment (20.4%), access to psychotherapy programs
(28.7%), and support at home (20.8%). Additionally,
some patients reported not receiving services that are
theoretically available, such as support with social and
vocational integration (14.7%) and guidance on access-
ing social benefits (25.3%). Similar findings were re-
ported in the study by Mavroeidi et al, which also used
the VSSS tool and identified unmet needs in individu-
al (27%) and family sessions (33%), home assistance
(17.3%), and welfare benefits (16.4%). These findings
underscore the need to re-evaluate the scope of ser-
vices provided and to strengthen interventions that re-
spond directly to patients’ expressed needs.

Univariate analysis indicated that age, marital status,
employment, hospitalization history, and diagnosis
were significantly associated with patient satisfaction,
in line with previous findings.'*#-* Gender, however,



286 D.Bourazana et al

showed no significant correlation, consistent with oth-
er studies.?**=>° In multivariate analysis, age emerged
as the sole statistically significant predictor of over-
all satisfaction. This positive association has also been
confirmed by other researchers,*#->3 suggesting that
older patients tend to report higher satisfaction levels.
This may reflect increased maturity, stabilized personal
values, and greater familiarity with healthcare systems
over time.>

Conclusion

This study examined quality aspects of mental
health services at the GPOC of the First Department of
Psychiatry, NKUA. The average waiting time for a first
visit was 21 days, with a mean attendance frequency
of three times per year. More intensive follow-up (every
30-90 days) was offered to patients with complex clin-
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AlEPEVVNON TTIOIOTIKWV XAPAKTNPIOTIKWV
TWV MPOCYPEPOUEVWV UTINPECIWYV oTta TakTika E§wtepika
latpeia Tov Arytvnteiov Noookopegiou

Anuntpa Mmoupadlava, HAiag I. BAaxog, Mapia Mapyapitn

A" Wuxiatpikry KAwvikrj, EBviké & Kammobiotpiakd lMavemotriuio ABnvwy, Aywvriteio Noookoueio, Ewtepikd latpeia, ABriva

IZTOPIKO APOPOY: MapaAripOnke 15 lavouapiou 2025/AvaBewprOnke 12 louviou 2025/Anpootevbnke AladikTuakda 5 AuyouoTtou 2025

NEPIAHWH

Algpevivnon TIOIOTIKWY XAPAKTNPIOTIKWY TWV UTTNPECIWY YUXIKNAG LYEIaG Tou mapéxovtal ota TakTika E€wtepikd latpeia tng A’
Yuxtatpikng KAvikng Tou Atytvnteiou Noookopeiou, pe 0tdxo Tnv mapakolouBnon Kat tn BeAtiwon touc. MNMpodkeltal yia mepl-
YPOQIKH, CUYXPOVIKI MEAETN LE OTOIXEID APXEIOKNG EpEUVAG KABWG avaluBnkav 1.146 acBeveic. Ao auto to Seiypa, mMAEXON-
Kav 265 aocBeveic pe oTpwpatomolnuévn Tuxaia SetypatoAnypia otoug omoioug xopnyrndnke n EAAnviKR Ekdoon tng KAipakag
Verona Service Satisfaction Scale (VSSS-54). A6 to Seiypa 1.146 aoBevwy, ot 599 (52%) Atav yuvaikeg, n KUpLla NAIKIOK opdada
nrav petagy 50-59 1wy, dyauol 646 (56%), dvepyol 542 (47%), CoOuv OTNV TTOTPIKH OLKOYEVELD 483 (42%), 1 Sidyvwon YuxwTIKn
Aatapayn 432 (38%). H cuxvotnta Twv eMOKEPEWV ATAV 3 POPEC/ETOG, EVW TO 26% TwV acBevwV gixav MePIOOOTEPEG amnd 4 ou-
vedpieg eTnoiwg. H auénuévn ouxvotnta Bpébnke va oxetiCetal pe TNV nAkia Twv acBevwv (p=0,001) kat tn Stayvwon (p=<0,001).
‘Ooov apopd OTNV EUMEIpia IKAVOTIOINONG OTd TIC TTAPEXOMEVEC UTINPEGIEC, 223 (84,2%) amod Toug acBeveic avépepav LPNAN tKa-
vormoinon. Oco pHeyaAUTePN gival N NAIKIC TOU ATOPOU, TOGO LYNASTEPO Eival To emimedo kavomoinong (p=<0,001). Zta arthpata
TWV aoBevwV OXETIKA PE TN BeATiwon Twv UTTNPECIWY, 76 (28,7%) emBupoloav va kdvouv cuvedpieg WuxoBepameiag, 67 (25,3%)
Ba nBelav meplocdTEPN UTTOOTHPIEN YIA TNV ATTOKTNON KOVWVIKWY TTOPOXWV VW 55 (20,8%) e€€@paoav Tnv embupia yla urnpe-
oie¢ kat’ oikov Beparmeiag. Ta uPAUATA TNG LEAETNG O OXEON ME TA KAIVIKOSNHOYPAPIKA XApaKTNPLOTIKA EMPBEBAIWVOUV TA €U-
pPAMATA AANWVY PEAETWV OTIOU N CUMHETOXH TWV YUVAIKWY ATAV ENAQPWG UYNAOTEPN EVW N TIAELOVOTNTA ETTACYKE A0 AlATAPAXEG
YuxwTtikov Gdopatog. Av Kal n péan ouxvotnta mpooéAeuong ATav 120 NUEPEG, OTAV LOTPIKA OTTALTEITO, TIAPACKEBNKE MO EVTa-
TIKN TapakoAoudnon (30-90 NUEPWV). ZXETIKA JE TNV IKAVOTTOINON TWV A0OEVWV amd TIG TTAPEXOUEVEG UTTNPECIEG, N TTAELOYN@Ia
avépepe LPNAR Ikavoroinon evw N NAKIa Twv acBevwv eAavnKe va emnpedlel Tov Babuo kavomoinong. ZUPPWVA JE Ta AlTHaATA
TwV aoBevWv TEPIOOOTEPN YuxXoOePATEIa KAl PUXOKOIVWVIKE UTTOOTHPIEN KABWGE Kal UTTNPEGIEC KAT' oikov Bepameiag avagépdn-
KAV WG amapaitnTeg.

NEZEIZ EYPETHPIOY: Motdtnta, Yuxikn vyeia, Ikavomoinon acBevwy, mapeXxOUEVEG UTTNPECIEC.

2uyypagéag emkovwviag: Anuntpa Mmoupaldava, A Wuylatpikr KAivikr, Mavemotipio ABnvawvy, Atyvritelo Noookopeio, Aewe. Bao. Zogiag
72-74, 115 28 ABrjva, AlevBuvon e-mail: dbouraza@eginitio.uoa.gr
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ABSTRACT

Symptoms of compulsive buying-shopping disorder (CBSD) are relatively common and have been associated with in-
creased psychopathology, particularly mood and anxiety symptoms. However, relevant data are limited for the Greek pop-
ulation. We aimed to investigate the presence of CBSD symptoms in a Greek general population sample, and their potential
association with anxiety, stress, depression, and demographic variables. A cross-sectional online study was carried out
(October 2022 — November 2022) on 379 adults (females=254, 67%) from the general population from all over Greece.
Participants were recruited using the snowball sampling method and completed a battery of questionnaires via Google
Forms, including: (a) the “Compulsive Buying Scale” (CBS); (b) the 21-item “Depression Anxiety and Stress Scale” (DASS-21);
and (c) the “Demographic Characteristics Questionnaire” — developed for the present research. Up to 19.5% of the sam-
ple’s subjects (N=74; females=60, 81.1%) demonstrated severe CBSD symptoms (CBS score>42.2) and were designated as
belonging to the “high-CBSD-symptoms” group. The rest of the participants (N=305) demonstrated less severe CBSD mani-
festations (CBS score<42.2) and were included in the “low-CBSD-symptoms” group. The mean age of subjects of the “high-
CBSD-symptoms” group was 27 years (£12.13 years). Significant positive correlations were found between CBS scores and
all three DASS-21 subscales (stress, anxiety, depression). Particularly, subjects of the “high-CBSD-symptoms” group demon-
strated significantly higher mean scores in all three DASS-21 subscales, compared to the “low-CBSD-symptoms” group. In
regression analysis, higher stress levels, female gender, younger age, and residence in non-metropolitan areas significantly
predicted more severe CBSD symptoms. The overrepresentation of women may limit generalizability. Furthermore, this
study is cross-sectional, and therefore, it cannot assert that compulsive-buying symptomatology is a cause or consequence
of anxiety, stress, or depressive symptoms. Finally, due to the nature of the study (online survey), no clinical data regarding
psychiatric or medical history were collected. The present study suggests that severe CBSD symptoms may be prevalent in
a significant proportion of the Greek population, especially in younger women, and are significantly associated with symp-
toms of anxiety, stress, and depression. Female gender, more intense stress, younger age, and living in non-metropolitan
centers were predictors of more severe CBSD manifestations.

KEYWORDS: Anxiety, compulsive buying disorder, depression, stress, symptoms.
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Introduction

Purchasing goods is an integral part of everyday life;
however, in certain circumstances, purchasing behavior
is associated with excessive distress and other psycho-
pathological manifestations and may evolve into com-
pulsive buying-shopping disorder (CBSD). Muiller et al
(2021) has demonstrated that psychopathological fea-
tures of CBSD include time-consuming buying-shop-
ping activities and consequent excessive spending,
either online or in-person. The consumer items are es-
sentially useless for the subject or are not utilized for
the intended purposes. The subject has diminished
control over these buying-shopping activities, which
therefore persist despite the negative consequences;
moreover, they interfere with other interests, leisure
activities, and professional duties and cause significant
distress and impairment in their personal, relational,
professional, and other life domains, including the in-
currence and escalation of financial debt.'

According to Maraz et al (2016), the most recent
meta-analysis estimated the prevalence rate of com-
pulsive buying in general adult representative popu-
lations to be 4.9%.” Female gender, younger age, and
low-to-moderate income are factors associated with a
higher prevalence of CBSD symptoms.®'" There are in-
dications that CBSD symptoms are associated with oth-
er psychopathological manifestations, including stress,
anxiety, and depression levels.'? For example, the pres-
ence of a CBSD episode was associated with a great-
er number of stress-inducing daily events compared
to other days' and with a reduction, at least tempo-
rarily, of high levels of anxiety." Regarding etiology,
symptoms of CBSD may share in common with other
addictive disorders, the psychobiological mechanisms
of reward.®"

Although international research has increasingly fo-
cused on the clinical and psychosocial correlates of
Compulsive Buying-Shopping Disorder (CBSD), da-
ta from Southern European countries remain scarce,
particularly from Greece. The current study aims to
address this gap by providing preliminary epidemio-
logical data on CBSD symptomatology in a Greek gen-
eral population sample. While the mere absence of
national data does not inherently justify a study, the
value of culturally specific data lies in the known vari-
ability of compulsive buying behavior across countries
due to sociocultural, economic, and psychological fac-
tors. Previous studies have demonstrated significant
differences in the prevalence and expression of CBSD
between countries with divergent economic trajecto-
ries, such as Greece and Turkey, and highlighted the
role of national macroeconomic conditions in shaping

compulsive consumption patterns.'®'” Furthermore, a
recent meta-analysis estimated the prevalence of CBSD
at 4.9% in the general adult population, but acknowl-
edged substantial heterogeneity across studies and
regions. Given Greece's unique recent history of pro-
longed economic crisis and austerity, the psychological
burden of financial stress, and shifting consumption
norms, investigating CBSD in this cultural and socio-
economic context is both timely and necessary. Our
study, therefore, aims to contribute not only to na-
tional awareness and public health planning but also
to the broader cross-cultural understanding of CBSD.®
Moreover, we investigated the potential associations
of CBSD symptoms with demographic/socio-econom-
ic and clinical parameters — including manifestations
of anxiety, stress, and depression. We hypothesized
that there would be significant positive associations
between CBSD symptoms and all three clinical dimen-
sions.

Material and Method
Procedure

This was a cross-sectional online study from October
9 to October 31, 2022. The study’s protocol was ap-
proved by the Ethics Committee of Eginition Hospital.
All subjects provided informed consent. Sampling
was based on convenience and the snowball meth-
od.”® Information sheets and questionnaires were
created online using Google Forms and distributed
through groups on the online platforms Facebook and
Instagram. After reading the participation invitation
and confirming their consent, individuals proceeded
to complete the questionnaire. The study was anon-
ymous, and participants disclosed only the personal
information required by the study. All subjects were
required to declare that they were 18 years of age or
older. Inclusion criteria were: age =18 years old and
voluntary agreement to participate in the research.
Exclusion criteria were poor knowledge of the Greek
language and not providing informed consent.

1. Demographic Characteristics Questionnaire (DCQ):
This was created by the authors for this research; it
concerns demographic/socio-economic parameters,
including gender, age, place of residence, marital
status, educational level, employment status, and
monthly family income.

2. Depression Anxiety Stress Scale (DASS-21)": The
DASS-21 comprises three self-report scales — each
comprising 7 items — designed to measure negative
emotional states, including depression, anxiety, and
stress, respectively. Each item is rated on a 4-point
Likert scale (“0O=not applicable to me at all” to “3=ap-



plicable to me very much or most of the time”). The
total score is derived by doubling the scores of the
subscales (total score range: 0-126). Higher scores in-
dicate more intense symptomatology. The scale has
been adapted to the Greek language by Lyrakos et
al.*® The internal consistency reliability for the entire
scale is Cronbach’s a=0.965.

3. Compulsive Buying Scale (CBS)™: This is a 13-item
self-report scale that measures thoughts, emotions,
and behaviors related to compulsive buying. To
our knowledge, no validated Greek version of the
Compulsive Buying Scale (CBS) has been published
to date. As the CBS is in the public domain and no
formal permission is required for its translation or
adaptation for research purposes, no additional au-
thorization was necessary. The Greek version of the
scale was administered to participants. The original
English version of the questionnaire was translated
into Greek by the first author. The translated version
was then reviewed and revised by an expert in the
field to ensure conceptual and linguistic accuracy.
The scale has good reliability and validity. It utiliz-
es a Likert-type scale (1= "Strongly disagree” to 5=
“Strongly agree”). The total score ranges from 13-65.
The CBS cut-off score commonly used in previous
studies is 42.2;21 a score higher than 42.2 indicates
that the person potentially suffers from CBSD.

Statistical analysis

All statistical analyses were conducted using the sta-
tistical package SPSS v.28. Means and standard devia-
tions (SD) were used to describe quantitative variables.
Absolute (N) and relative (%) frequencies were used to
describe qualitative variables. The Spearman’s rank cor-
relation coefficient (r) was used to assess the relation-
ship between two quantitative variables.

To assess whether the quantitative variables fol-
lowed a normal distribution, the Kolmogorov-Smirnov
test was initially performed. In addition, the Shapiro-
Wilk test was applied to Age, DASS-21 Stress, DASS-21
Anxiety, DASS-21 Depression, and CBS score. In all
cases, the Shapiro-Wilk test yielded p-values <0.05,
indicating a violation of the normality assumption.
Therefore, non-parametric tests (e.g., Mann-Whitney
U) were applied for group comparisons.

Comparisons between groups for quantitative varia-
bles were performed using the Mann-Whitney U test,
as the sample did not follow a normal distribution.
Additionally, regression analysis was conducted to de-
termine whether any of the variable(s) studied signif-
icantly predict the presence of CBSD symptoms. The
level of statistical significance was set at p<0.05.
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In the present study, subjects with a CBS score >42.2
were included in the “high-CBSD-symptoms” group -
i.e., a group with more severe CBSD symptoms, poten-
tially meeting the criteria for a CBSD diagnosis —, while
those with a CBS score <42.2 were designated as mem-
bers of the “low-CBSD-symptoms” group.

Results

Demographic characteristics of the total sample

For research purposes, the participants’ place of res-
idence was recoded into two categories: metropolitan
centers with a population exceeding 1 million inhab-
itants (including Athens and Thessaloniki, capital and
co-capital of Greece, respectively) and non-metropol-
itan centers (including smaller urban and rural [towns,
villages] centers).

A total of 379 participants from the general pop-
ulation of Greece took part in the study. Descriptive
statistics for the total sample, as well as for the two
subgroups based on compulsive buying symptoms
(CBS score >42.2 vs. <42.2), are presented in table 1.
Specifically, demographic characteristics (gender, age,
place of residence, education, marital status, employ-
ment status, and monthly income) are reported for
both the “high-CBSD-symptoms”and “low-CBSD-symp-
toms” groups. Between-group comparisons were con-
ducted using Mann-Whitney U tests for continuous
variables and chi-square tests for categorical variables.

Associations with depression, anxiety, and stress

The mean values and standard deviations of the CBS
and the DASS-21 subscales “anxiety”, “stress”, and “de-
pression” concerning all patients, and the “high-CBSD-
symptoms” and “low-CBSD-symptoms” subgroups are

presented in table 2.

Associations between CBSD symptoms
and clinical and demographic parameters

A series of Spearman correlation analyses was con-
ducted to examine the relationships between CBSD
symptoms, as measured by the CBS score, and symp-
toms of depression, anxiety, and stress as measured
by the respective subscales of the DASS-21. The results
revealed statistically significant positive correlations
across all dimensions. Specifically, CBSD symptoms
were positively correlated with depressive symptoms
(p=0.248, p<.001), anxiety symptoms (p=0.297, p<.001),
and stress symptoms (p=0.295, p<.001). These findings
suggest that higher levels of compulsive buying-shop-
ping tendencies are associated with increased psycho-
logical distress across multiple domains (table 3).
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Table 1. Comparison of Demographic and Clinical Characteristics between Participants with Low and High Compulsive Buying-

Shopping Disorder (CBSD) Symptoms.

Characteristic Low-CBSD Symptoms (N=305) High-CBSD Symptoms (N=74) Statistic
N (%) N (%) x* (DF) P
Gender
Female 194 (63.6%) 60 (81.1%) 7.46 (1) 0.006
Male 111 (36.4%) 14 (18.9%)
Place of Residence
Metropolitan Center 206 (67.5%) 45 (60.8%) 0.92 (1) 0.336
Non-Metropolitan Center 99 (32.5%) 29 (39.2%)
Education Level
Postgraduate degree 60 (19.7%) 13 (17.6%)
University degree 121 (39.7%) 29 (39.2%)
Post-secondary education 29 (9.5%) 5 (6.8%) 1.80 (5) 0.875
High school graduate 93 (30.5%) 27 (36.5%)
Elementary school graduate 1 (0.3%) 0 (0.0%)
PhD 1 (0.3%) 0 (0.0%)
Marital Status
Single 190 (62.3%) 42 (56.8%)
Married 89 (29.2%) 21 (28.4%)
. 3.37 (4) 0.498
Cohabiting 13 (4.3%) 6 (8.1%)
Divorced 12 (3.9%) 5 (6.8%)
Widowed 1 (0.3%) 0 (0.0%)
Employment Status
Unemployed 8 (5.9%) 7 (9.5%)
Civil servant 66 (21.6%) 3 (17.6%)
Private employee 104 (34.1%) 6 (35.1%)
1.71 (6) 0.944
Self-employed 1 (10.2%) 8 (10.8%)
Retired 4 (1.3%) (1.4%)
Homemaker 5 (1.6%) 1 (1.4%)
Student 77 (25.2%) 18 (24.3%)
Monthly Income
No income 0 (16.4%) 0 (13.5%)
0-500 euros 1 (29.8%) 27 (36.5%)
3.61 (4) 0.461
501-1000 euros 2 (20.3%) 19 (25.7%)
1001-2000 euros 8 (28.9%) 5 (20.3%)
>2000 euros 14 (4.6%) 3 (4.1%)

Abbreviations: CBSD=compulsive buying-shopping disorder; DF=Degrees of Freedom

To investigate whether the mean scores of the
DASS-21 subscales of stress, anxiety, and depression
differ between the “high-CBSD-symptoms” group and
the “low-CBSD-symptoms” group, the non-parametric
Mann-Whitney U test was used, as the variables do not
follow a normal distribution. The analysis revealed that
subjects of the “high-CBSD-symptoms” group demon-
strate significantly higher mean scores in all three ex-
amined DASS-21 subscales, compared to those of the
“low-CBSD-symptoms” group (table 2).

Subsequently, a series of linear regression analyses
were conducted to investigate potential predictors of

compulsive buying-shopping disorder (CBSD) symp-
toms, as measured by CBS scores. Three models were
developed.

First, table 3 presents the results of a multivariate re-
gression analysis in which the independent variables
were the severity scores of the DASS-21 subscales for
stress, anxiety, and depression. The model account-
ed for 10.1% of the variance in CBS scores (R*>=0.101).
Among the predictors, only stress was a statistically sig-
nificant contributor: for every additional unit increase
in the “stress” subscale score, the CBS score increased
by 0.217 units, holding all other factors constant. The
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Table 2. Mean (+ Standard Deviation) scores for CBS and DASS-21 subscales (Stress, Anxiety, Depression) for all participants, and for
“Low-CBSD-symptoms” (CBS score <42.2) and ‘High-CBSD-symptoms’ (CBS score >42.2) groups. P-values from Mann-Whitney U tests
compare DASS-21 subscale scores between the ‘Low-" and ‘High-CBSD-symptoms’ groups.

“Low-CBSD-symptoms” group

“High-CBSD-symptoms” group Mann-Whitney

(N=305) (N=74) results
Group Mean SD Mean SD U statistic p
CBS 29.21 7.465 50.24 5.077 <0.001 <0.001
Stress (DASS-21) 14.22 9.771 19.08 10.332 8243.00 <0.001
Anxiety (DASS-21) 8.22 8.589 12.51 10.531 8538.50 0.001
Depression (DASS-S5-21) 10.98 10.329 14.54 10.800 8876.00 0.004

Abbreviations: CBS=compulsive buying scale; CBSD=compulsive buying-shopping disorder; DASS-21= Depression Anxiety Stress

Scale-21

Table 3. Multivariate Regression Analysis of CBSD Symptom Severity. This table presents a multivariate regression model with CBSD
symptom severity (CBS scores) as the dependent variable. Independent variables include the severity of stress, anxiety, and depression,
as measured by their respective DASS-21 subscale scores. Spearman correlation coefficients (p) between CBS scores and DASS-21

subscale scores are also presented.

Unstandardized Standardized

95,0% Confidence Spearman correlation

Coefficients Coefficients Interval for B
B Std. Beta p Lower Upper Coefficients p (2-tailed)
Error Bound Bound (p)
Stress 0.217 0.092 0.199 2367 0.018 0.037 0.397 0.295%* <0.001
Anxiety 0.177 0.093 0.148 1.897  0.059 -0.006 0.360 0.297%** <0.001
Depression -0.011 0.082 -0.010 -0.131  0.895 -0.171 0.150 0.248** <0.001
R? =0,101

**Correlation is significant at the level 0.01 (2-tailed)

Abbreviations: CBS=compulsive buying scale; CBSD=compulsive buying—shopping disorder; DASS-21= Depression Anxiety Stress

Scale-21

scores for the “anxiety” and “depression” subscales were
not statistically significant in the multivariate model.

It is important to note that the predictor variables
were moderately intercorrelated, and thus multicollin-
earity was present in the model. This is not unexpect-
ed, given that anxiety, depression, and stress are con-
ceptually related psychological constructs, as reflected
in their significant bivariate correlations. Therefore, the
unique contribution of each variable in the regression
model must be interpreted with caution, as multicollin-
earity may suppress or inflate individual effects.

Next, two hierarchical models were constructed to
examine the predictive power of demographic varia-
bles. In table 4, all available demographic characteris-
tics—gender, age, place of residence, education level,
marital status, employment status, and monthly in-
come—were entered simultaneously into a multiple
linear regression model. This full model explained 6.5%
of the variance in CBS scores (R?=0.065). All predictors
were retained in the model, regardless of their statis-
tical significance in bivariate analyses, to assess the
unique contribution of each factor while controlling for

the potential influence of the others. The methodology
section and the caption of table 4 have been revised
accordingly to reflect this analytical decision.

Additionally, bivariate associations between each de-
mographic variable and CBS scores are also presented
in table 4, using Spearman’s rank correlation for contin-
uous variables (e.g., age). This dual presentation allows
for a more comprehensive interpretation of the data by
comparing unadjusted and adjusted relationships.

Discussion

The present study is the first, to the best of our knowl-
edge, to investigate compulsive buying-shopping symp-
toms in a sample drawn from the general population of
Greece, and to explore their potential association with
psychopathological manifestations —including symp-
toms of stress, anxiety, and depression- and demo-
graphic parameters.

Almost 1 out of 5 (19.5%; N=74) participants of the
study demonstrated significant CBSD symptoms and
potentially suffered from CBSD (CBS score >42.2; “high-
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Although such analyses have not yet been conducted
in Greece, similar item bias may exist in the Greek ver-
sion of the CBS.>*%

Regarding all patients of our sample, positive associ-
ations emerged between CBSD symptoms’severity and
levels of anxiety, stress, and depression. This seems to
be due to the significantly more severe symptoms of
anxiety, stress, and depression of subjects of the “high-
CBSD-symptoms” group compared to subjects of the
“low-CBSD-symptoms” group.

Previous findings may help explain our study’s re-
sults. Thus, a broad array of psychopathological mani-
festations, including symptoms of anxiety, depression,
anger, loneliness, irritability, uncontrolled eating, and
workaholism, has been associated and may potentially
precipitate the emergence of compulsive buying.'>24-28
In these clinical contexts, compulsive buying may serve
as a maladaptive means of relieving negative emotions
in various situations.>?*? Indeed, a high percentage of
compulsive buyers reported a positive change in their
mood after making a purchase.® Thus, compulsive buy-
ing may serve as a strategy of mood regulation.?’ On
the other hand, it has been posited that most individu-
als with CBSD symptoms experience subjective distress
in part because they feel unable to adequately control
their behavior."" Notably, in a recent report, anxiety and
emotion dysregulation consistently mediated the rela-
tionship between adverse childhood experiences and
CBSD symptoms, while anxiety was a stronger predic-
tor of CBSD symptoms compared to depression.?' From
a biological perspective, pathological functioning of
brain networks underlying reward processing, execu-
tive functioning, salience attribution, and habit forma-
tion, and of neurochemical systems including dopa-
mine, serotonin, opioids, and other neurotransmitters,
may contribute to the pathophysiology of CBSD symp-
toms.2 Many of these neurobiological pathways may be
common with those that underlie stress, anxiety, and
mood manifestations.>?

Although all psychopathological dimensions (anx-
iety, stress, and depression) investigated in our study
were positively associated with compulsive buying, on-
ly the stress levels in particular proved to predict the
severity of CBSD symptoms. This is in line with the the-
oretical view that stress is closely related to addictive
behavior, since it triggers “craving” reactions toward ad-
diction-related stimuli; this “craving” contributes to the
emergence of a habitual/compulsive behavior to rap-
idly provide relief, instead of a behavior under greater
cognitive control.'*333* However, this relief is transitory
and is replaced by an increase in anxiety or depres-
sion.*3¢ Indeed, compulsive buying and shopping are
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potentially a mediating factor for depression and other
distress reactions.?*?” These ineffective mechanisms of
coping contribute to the pathogenesis of compulsive
buying as a behavioral addiction.?® Despite these theo-
retical views, whether stress is an antecedent or a clini-
cal correlate of CBSD is still not known.

The finding that stress —but not anxiety or depres-
sion- was the only significant predictor of CBSD symp-
tom severity in our regression model warrants further
discussion. A possible explanation may be found in the
functional role of compulsive shopping as a coping
strategy for immediate relief from distress. Individuals
with compulsive buying tendencies often report that
they engage in shopping to cope with negative emo-
tions, avoid mistakes, and gain short-term emotional
rewards. These motivations appear to align more close-
ly with stress relief than with the broader emotional
constructs of depression or anxiety. Conversely, it is
also plausible that compulsive buying increases stress,
due to financial strain, interpersonal conflict, or guilt,
thus creating a reinforcing cycle. Longitudinal research
is needed to clarify the temporal and potentially bidi-
rectional relationships between stress and compulsive
buying behavior.

Investigating the association between CBSD psycho-
pathology and other clinical parameters is important,
since anxiety, stress, and depression symptoms may all
be targets for standard pharmacological and psycho-
logical interventions: their improvement may indirectly
improve CBSD manifestations as well.

The limitations of the current study must be taken
into consideration. The small number of male partici-
pants in the sample results in an overrepresentation of
females, making it challenging to generalize the results.
The underrepresentation of males may be attributed
to the data collection process through Google Forms,
where they might be less inclined to respond. However,
we must stress that 80-94% of persons with CBSD
manifestations in international research are female;
more importantly, the results of a survey on the gen-
eral adult population in the United Kingdom suggest
that this gender difference is real and not an artifact
of men being underrepresented in clinical samples as
has been alleged.® Furthermore, this study is cross-sec-
tional, and therefore, it cannot assert that compulsive
buying is a cause or consequence of anxiety, stress, or
depression. Finally, due to the nature of the study (on-
line survey), no data were obtained regarding clinical
and treatment parameters, including history of mental
disorders, non-psychiatric medical conditions, alcohol/
substance use disorders, and current/past (psycho)
pharmacological/psychological treatments. Moreover,
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the sample was collected using snowball sampling,
which can introduce bias and limit the generalizabili-
ty of the findings. Future studies should address these
limitations and further illuminate the complex associa-
tion of compulsive buying-shopping psychopathology
with symptoms of stress, anxiety, and depression.

Conclusion

The present study suggests that severe CBSD symp-
toms may be prevalent in a significant portion of the
Greek population and are associated with symptoms
of anxiety, stress, and depression. Higher stress levels,
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Zuuntwpata diartapayg KatTavaykacsTiIKwy ayopwv
o€ deiypa eAAnviIKoU MANBUGHOU Kal | GUGXETION TOU(G
ME EKONAWOELC AyXOUC, OTPECG Kal Katadhiyng:
ZuyXpPoVIKN Stadiktuakn peAétn

Mapia KoAUpou, KaAhiomn Tplavtag@UAiou, Owudg Mamappnyomnouviog, Baoihelog . Macdpdkng

A’ Wuxiatpikn KAwvikrj, EBviké & Kamodiotpiakd lMavemotriuio ABnvwy, Aywvriteio Noookoueio, ABrva

IXTOPIKO APOPOY: MapaAngBnke 13 lavouapiou 2025/AvabewpriBnke 3 louviou 2025/AnpootelBnke Aladiktuakd 20 Aekepfpiou 2025

MEPIAHWH

Ta oupntwpata TNG Slatapayig KAtavaykaoTiKwy ayopwv (AKA) (compulsive buying-shopping disorder) givat apketd cuxvd
OTOV YEVIKO TANBUOUOS Kal purmopei va ouvdéovTtal Pe avénon YuxomaBoloyiKwy eKONAWCEWV, Kal EIGIKOTEPA TWV CUUMTWHATWY
KatabApng kat ayxouc. Qotdoo, dev umdpxouv emapkr) dedopéva yia Tov ENANVIKS TANBUGCHO. ZKOTTOG TNG MEAETNG ATav N Sle-
peVVNON NG TaPoUciag cupmTwudTwy TnG AKA o€ deiypa tou yevikol mAnBuouol Tng EANGSAC Kat n evdeXOpeVn GUCXETION
TOUG HE CUUMTWHATA AyXOUC, OTPECG Kal KATAOAYNG KAl SNUOYPAPIKEC TAPAUETPOUC. AlEEXON cuyxpPoVIKN HEAETN (OkTWRpPLOG-
Noéupplog 2022) kat To deiypa amapTilotav amd 379 evAAIKA ATopa (Yuvaikec=254, 67%) amod Tov YeVIKO TANBUGCHO OANG TNG
ENNGSag. H SetypatoAnyia mpaypatonoliOnke péow tng HEBOSou TG X1ovooTIBASAG Kal Ol GUUHETEXOVTEG CUUTTAPWVAV HECW
Google forms TG £€1¢ KAVIKEC-YUXOUETPIKEG SoKipaaies: (a) "Compulsive Buying Scale" (CBS), (B) "Depression Anxiety and Stress
Scale" - 21 Mjupata (DASS-21) kat (y) "Demographic Characteristics Questionnaire" — 1o omoio dnuloupyrRBnKe yla Toug oKomoUg
NG Mapovoag LEAETNG. MocoaTo 19,5% twv cuppeTexOvTwy (N=74, yuvaikec=60, 81,1%) mapoucialav coBapd cuuntwpata AKA
(CBS okop >42,2) kat cupmepleAn@Onoav otnv opdada «AKA-NAl». Ot umélotmot cuppeTéxovteg (N=305) mapouaoialav PKpOTEPNG
oofapdtntac cupntwpata AKA (CBS okop <42,2) kal cuumepleAi@Onoav otnv opdda «AKA-OXI». H péon nAkia Twv atopwy TNG
«AKA-NAI» opddag Atav 27 €tn (12,13 £tn). MNapatnprinkav o0TatioTIKA ONUAVTIKEG CUOKETIOEIG LETAEY TOU OKOP 0TNV KAIpAKA
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A systematic review of the efficacy of CBT
on pain and sexual function of vulvodynia
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ABSTRACT

Vulvodynia is an underdiagnosed pain syndrome with persistent duration, usually without an identifiable organic cause. It
negatively affects the quality of life, mental health, and romantic relationships and sexual function of women. This review
aimed to systematically appraise the available data on the effectiveness of Cognitive Behavioral Therapy on perceived pain
and sexual functioning of women with vulvodynia from randomized clinical trials irrespective of their time of publication.
The review was performed following the PRISMA guidelines. The literature search was conducted based on specific eligi-
bility criteria in the PubMed, PsycInfo, and Scopus databases using appropriate keywords. The methodological quality of
the included studies was assessed with the Jadad Scale. The search resulted in 10 randomized clinical trials that compared
the effectiveness of Cognitive Behavioral Therapy compared to other psychotherapeutic approaches and clinical, pharma-
ceutical, and surgical interventions on 835 women with vulvodynia. The results, which were synthesized narratively based
on intervention type and outcomes assessed, revealed the superiority of Cognitive Behavioral Therapy compared to topi-
cal treatments with significant improvements in sexual function and pain management, particularly evident at follow-up
assessments. Comparisons with other psychotherapeutic approaches (mindfulness-based cognitive therapy, supportive
psychotherapy) resulted in similar results. Compared to physiotherapeutic and surgical protocols, Cognitive Behavioral
Therapy resulted in more favorable findings, although the improvement regarding sexual function was significant mostly
at the 6-month follow-up measurements. Cognitive Behavioral Therapy appeared to help by restructuring dysfunctional
beliefs, reducing pain catastrophizing, and developing alternative pain coping strategies. Despite the encouraging evi-
dence, variations with respect to the cognitive-behavioral interventions, comparison groups, and assessment tools used
to assess the variables under investigation, direct comparison of the findings was challenging. The results highlighted
Cognitive Behavioral Therapy as a promising, non-pharmacological approach to the management of vulvodynia. Education
of psychotherapists and clinicians, particularly gynecologists, would contribute to early diagnosis and effective treatment
of vulvodynia.

KEYWORDS: Vulvodynia, cognitive behavioral therapy, vulvar pain, female sexual function, randomized control trial, sys-
tematic review.
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Introduction

Vulvodynia refers to vulvar pain with a duration of at
least three months and without a specifically identified
cause.’ It can be either localized to one area, gener-
alized to multiple areas, or mixed. It can be provoked
(e.g., vaginal penetration), spontaneous, or mixed. The
onset of vulvodynia could be classified as either prima-
ry (e.g., during the first intercourse) or secondary (oc-
curring later in life). Regarding the pain pattern, this
can be either continuous or constant, rhythmic or inter-
mittent, and transient or brief.? Its prevalence has been
estimated at 8%,*> while its incidence is over 4 cases
per 100 person-years, with younger women appearing
as more vulnerable (7.6 cases per 100 person-years at
20 years of age, compared with 3.3 cases per 100 per-
son-years at 60 years of age).®

Vulvodynia affects women’s health-related quality of
life,” their psychological well-being and romantic rela-
tionships,® while the pain’s chronicity may cause physi-
cal disability.® One of the main domains affected is sex-
ual health; it increases sexual distress and reduces sex-
ual satisfaction and function.’ One of the main reasons
forits impact is the lack of proper and timely treatment.
In the US, 40% of women with relevant symptomatolo-
gy choose not to seek treatment, while 60% of those
who do seek help visit at least three clinicians before
receiving the correct diagnosis.®* Regarding Europe, on-
ly 10-25% receive the correct diagnosis as 40-65% of
gynecologists have no relevant diagnostic knowledge,
and 20% of them support that their specialty is not the
one to initiate treatment."

The heterogeneity of vulvodynia patients creates
a significant challenge in the identification of a “gold
standard” treatment approach. To date, the treatment
of choice largely depends on expert opinion. Its treat-
ment includes pharmacological and/or non-pharma-
cological interventions, while for some cases, surgical
procedures are performed. Regarding the pharmaco-
logical regimens, these include topical (e.g., lidocaine,
gabapentin, or amitriptyline cream, botulinum toxin
injections), vaginal (e.g., diazepam suppositories), and
oral (e.g., oral amitriptyline or gabapentin, antifun-
gals) medication. However, even under medication,
women self-report a 6.7/10 pain intensity in relevant
instruments, 60% of them consume alcohol, and 43%
combine alcohol and analgesics (including opioids) to
reduce pain.’? Concerning surgical procedures, vulvar
vestibulectomy is recommended when typical, non-in-
vasive procedures are ineffective.'*'* However, when
comparing conservative and surgical interventions,
pain and sexual function outcomes are similar,’ im-
plying that the non-invasive treatment is preferable.

Among the non-pharmacological treatments, pelvic
floor physical therapy,'® acupuncture,’® hypnothera-
py,'” and fractional CO, laser therapy'® consists of alter-
native approaches. Yet, the efficacy of the first three ap-
proaches still requires further investigation with RCTs,
while the FDA warns against the use of energy devices
for vulvodynia due to possible adverse effects."

Given the low efficacy and side-effect profile of med-
ications for vulvodynia, attention has shifted towards
psychological interventions, mostly over the past dec-
ade. Cognitive behavioral therapy (CBT) aims to chal-
lenge maladaptive thoughts regarding pain, disrupt
avoidant behaviors, manage catastrophizing, and en-
hance coping mechanisms.? The present study aimed
to systematically appraise randomized clinical trials re-
garding the efficacy of CBT on vulvodynia in terms of
pain and sexual function.

Material and Method

The study was designed according to the PRISMA
statement guidelines.?" This systematic review was not
registered in any prospective review registry. Stages of
research incorporated problem formulation, thorough
search of the existing research, data extraction and
quality evaluation, and, lastly, data analysis and pres-
entation. Studies included in this review followed spe-
cific inclusion/exclusion criteria as indicated below.

Eligibility criteria

The studies had to investigate the efficacy of CBT on
vulvodynia in adult women irrespective of its type. For
this review, interventions were considered as CBT if
they incorporated core cognitive-behavioral principles,
including psychoeducation, cognitive restructuring,
behavioral strategies for pain management, and skills
training. Diagnosis of vulvodynia had to be established
by a gynecological examination and not self-reports.
The primary outcome of interest had to be perceived
pain and sexual function. The comparison interven-
tions and the CBT protocol did not constitute reasons
for exclusion, while the studies had to report the pro-
tocol’s details (duration, number of sessions, etc.). The
studies had to be published in the English language
by peer-reviewed journals. Research protocols without
providing sufficient data were not included. The time
of publication did not constitute a criterion of exclu-
sion.

Search strategy

Pubmed, Scopus, and Psycinfo databases were thor-
oughly searched for relevant studies from the 1st until
the 28th of November 2024. Research was conducted



by two reviewing investigators, using the following
terms: “vulvodynia” OR “vulvar pain” AND “CBT” OR “cog-
nitive behavior therapy” OR “cognitive behavior treat-
ment” OR “cognitive behavior intervention” AND “effi-
cacy” OR “outcomes”, and were adopted accordingly
when necessary. Titles, keywords, and abstracts of each
study were screened for eligibility. All eligible stud-
ies were managed and documented using the Zotero
reference management software. A backward search
(hand search of reference lists) of included papers was
conducted to identify additional studies relevant to the
topic. All studies were assessed according to the eligi-
bility criteria.

Data extraction

Summary tables were developed to display key fea-
tures of the included studies, such as study design,
population characteristics, comparator type, CBT for-
mat, and reported outcomes related to pain and sexual
function. These tables facilitated subgroup compari-
sons and enhanced the transparency of the synthesis
process. In addition, a PRISMA 2020 flow diagram was
used to visually represent the study selection process,
including the number of records identified, screened,
assessed for eligibility, and included in the final syn-
thesis. For each outcome of interest (pain and sexual
function), effect measures as reported in the original
trials were extracted. These typically included mean
differences, standard deviations, and p-values for be-
tween-group and within-group comparisons. No data
transformation or statistical imputation was required
for the synthesis. All included studies reported com-
plete outcome data, and no conversions or estimations
of missing summary statistics were necessary. Included
studies were grouped for narrative synthesis based on
the type of comparator intervention (e.g., pharmaceu-
tical, surgical, psychotherapeutic, or physical therapy)
and the format of CBT delivery (individual, group, or
couple-based).

Quality evaluation

Methodological quality assessment was performed
independently by two researchers with the modified
version of the Jadad scale,?? as described in previous
research.” The scale evaluates 8 domains regarding the
methodological soundness of each study: randomiza-
tion, blinding, withdrawals, dropouts, inclusion/exclu-
sion criteria, description of possible adverse effects of
the implemented interventions, and statistical analy-
ses. The total score is computed by summing the score
of each item, with the total score ranging between 0 to
8. A study receiving a total score between 0 to 3 is con-
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sidered of low quality, whereas total scores between
4 and 8 indicate a methodological approach of high
quality.

Results

Study selection process

The initial search yielded 87 potentially eligible stud-
ies. After removing duplicates and screening 56 titles
and abstracts based on the eligibility criteria, 32 arti-
cles were fully assessed. The final step of research re-
sulted in 10 RCTs. The detailed screening procedure is
illustrated in figure 1.

Basic characteristics of the included studies

The studies were RCTs, conducted primarily in
Canada, with two of them coming from the United
States and Sweden, and held between 2001 and 2021.
All the included studies evaluated the effectiveness
of CBT for adult women with vulvodynia. In total, 835
women with the diagnosis were included. All studies
used the diagnostic criterion of a gynecological exam-
ination with a cotton swab test. The mean age ranged
from 26.4 to 43.0 years. Among the included studies,
six implemented group CBT sessions,**?° two of them
provided individualized sessions,***' while in two cou-
ples CBT treatment was implemented.?'3? In the major-
ity of the studies, CBT involved focusing on psychoed-
ucation, cognitive restructuring techniques, communi-
cation techniques, and pain management. Intervention
protocols lasted between eight and 13 weeks, and each
session had a duration of 60 to 150 minutes. When im-
plemented in group settings, interventions were held
in groups of 5-10 people. Concerning the comparison
groups, four of them included topical treatments (li-
docaine, corticosteroids),?*?°3'32 one of them applied
a physical therapy intervention,*® three of them imple-
mented mindfulness-based cognitive therapy,*-2% one
of them vestibulectomy and biofeedback, and one
supportive psychotherapy session.?® All of the includ-
ed studies assessed pain intensity and female sexual
functioning and related psychological characteristics,
such as pain anxiety,?” catastrophizing pain,2*26-3032
and pain coping strategies.*® Secondary psychological
characteristics, such as pain tolerance,* self-efficacy,®
and personality characteristics?® were also assessed in
a portion of the studies. One of the studies performed
measurements that referred to the partner’s percep-
tion of pain,* while one study evaluated both partners’
sexual function.> Measurements were performed with
the use of self-report instruments, while one study
used a vulvalgesiometer for pain assessment.”’” The
synthesis relied on the statistical information provided
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Records identified through Additional records identified
databases (n=87) through other sources (n=82)

A A

Records after duplicates removed
(n=56)

A 4

Records exluded: irrelevant

A4

Records screened (n=56)

v

topics, reviews (n=24)

Full-text articles assessed for eligibility
(n=32)

A 4

Full-text excluded for
not meeting with eligibility

v

Studies included in the
qualitative synthesis
(n=10)

| Included I | Eligibility I | Screening I |Indentification|

Figure 1. Flow diagram of the study selection process.

in each study. Summary statistics (e.g., p-values) were
extracted where available. However, standardized ef-
fect estimates (e.g., Cohen’s d, confidence intervals)
were not consistently reported across studies and were
therefore not recalculated. The basic characteristics of
the included studies are presented in table 1.

Main results based on research questions

Three of the included studies examined the compar-
ative effectiveness of CBT and mindfulness-based CBT
(MBCBT) psychotherapy. Two of these studies report-
ed significant post-treatment improvements in sexual
function for both intervention groups (p < 0.001).268
However, these effects remained statistically signifi-
cant at the six-month follow-up in only one study.*
Furthermore, the same study found comparable im-
provements between the groups across all other meas-
ured outcomes, including psychological functioning
and perceived change. Notably, self-reported pain re-
duction was greater in the mindfulness-based cogni-
tive psychotherapy group.?® The third RCT comparing
CBT and MBCBT found that those with higher baseline
pain reported the greater reductions regardless of
treatment. However, women with longer relationships,
as well as women with primary vulvodynia in the CBT
arm, reported greater reduction. It was also reported

criteria (n=22)

- Not an RCT (n=7)

- Study protocol (n=3)

- Pilot study (n=2)

- pharmacological comparison (n=9)

- self-reported diagnosis
of vulvodynia (n=1)

that the relationship length moderated sexual function
(p<0.01).2 Women in shorter relationships improved
more with MBCBT, whereas women in longer relation-
ships improved more on sexual function with CBT.
Masheb and colleagues compared CBT and supportive
psychotherapy. With respect to pain severity during
physical examination, this was significantly reduced to
a greater degree for the CBT arm (p=.014).2* In addition,
results reported a significantly greater improvement in
sexual function (p=.034) pre- to post-treatment.*

Regarding the four studies that compared CBT with
topical treatments, results were contradictory, with a
tendency in favor of CBT. Three of them reported better
sexual function for the CBT group. This improvement
was noted only for the CBT group at the post-treat-
ment measurement by one study (p=0.000),*' and this
was greater for women whose partner demonstrated
higher levels of anxiety (p<0.01) and for women with
lower sexual goals (p=0.001).2' The second study result-
ed in a significant difference in sexual function in favor
of the CBT groups, but only 6 months post-treatment.*
The third RCT yielded significantly more improvements
for the CBT arm in pain unpleasantness (p<.001) at
6-month follow-up, pain anxiety (p<.001) and pain cat-
astrophizing at post-treatment and 6-month follow-up,
and sexual distress at post-treatment (p<.001).3? The
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last study found no significant differences between
groups. However, for CBT, higher levels of fear of pain
and catastrophizing post-treatment contributed to
higher pain intensity at follow-up measurements,
whereas higher levels of self-efficacy regarding pain
management were associated with less pain post-treat-
ment.”

One of the included studies compared CBT and phys-
ical therapy. The comparison arm implemented muscle
relaxation techniques and progressive vaginal penetra-
tion exercises.*® A decrease in vulvar pain during sexual
intercourse was found for both groups. With respect to
coping strategies, an improvement was reported for
both arms pre- and post-treatment, but this was sta-
tistically significant only for the CBT group (p<0.001).
Sexual function did not differ significantly between
pre- and post-treatment for either of the arms, but was
significantly improved only for the CBT group at the
6-month follow-up assessment (p=0.013).3°

One study implemented a 3-group comparison, by
implementing psychotherapeutic (CBT), surgical (ves-
tibulectomy), and neuromuscular rehabilitation (sur-
face electromyographic biofeedback) interventions.?
Bergeron and colleagues reported significantly re-
duced pain (p<0.01) for all three interventions, with
the greatest reduction being reported by the vesti-
bulectomy group at post-treatment and at 6-month
follow-up.?* Concerning sexual function, a significant
improvement was noted for all three groups (p<0.01)
between post-treatment and 6-month follow-up.

Quiality evaluation results based on the modified
Jadad Scale

The assessment of the studies’ methodological as-
sessment was conducted with the modified Jadad
Scale.?? All of the included RCTs were of high quality,
with an overall score between 5 and 7 (on a scale of
0-8). All studies used randomization, ensuring a high
level of internal validity. Variations in the adequacy of
the randomization process were noted, as some stud-
ies were not double-blinded. However, the nature of
the CBT intervention constitutes double-blind proto-
cols difficult to implement. All studies clearly described
their eligibility criteria, improving sample comparabil-
ity. However, only one study reported adverse events
or potential side effects of the applied interventions.
Lastly, most studies used appropriate statistical meth-
ods, increasing the reliability of the findings. Results
of the quality evaluation are being provided as sup-
plementary material (51). A quantitative synthesis was
conducted due to heterogeneity in interventions and
outcomes.

Discussion

Vulvodynia is a chronic condition with a significant
impact on sexual function, psychological well-being,
and interpersonal relationships.’® Despite its high
prevalence, the lack of early diagnosis and the ab-
sence of a universally accepted treatment protocol
make its management difficult.>* Existing pharmaco-
logical and surgical approaches often do not produce
satisfactory results, leading patients to seek alterna-
tive interventions. To the authors’ knowledge, this is
the first systematic review investigating the effective-
ness of CBT as a non-pharmacological option, focus-
ing on its role in reducing perceived pain and improv-
ing sexual function.

Given the methodological and clinical heterogeneity
of the included studies, the discussion is thematically
organized based on two main axes: the type of com-
parator intervention (e.g., pharmaceutical, psycho-
therapeutic, etc.) and the delivery format of CBT (e.g.,
group-based, individual, or couple therapy). This sub-
group-oriented structure aimed to clarify the interpret-
ability of findings across diverse clinical contexts and
intervention settings.

Concerning pharmaceutical interventions, even
though the findings were slightly contradictory, the
four studies that compared CBT and topical treatments
underscored the superiority of CBT, particularly over
time. Regarding sexual function, CBT yielded signifi-
cantly better outcomes for three of them,24,25,31 and
no significant differences post-treatment regarding
pain.?>?3132 However, for two of them, the 6-month fol-
low-up measurements revealed improvements in pain
for the CBT arms.?>32 A plausible explanation for the
lack of difference immediately post-treatment could
be related to the impact of expectation and immediate
response to treatment, regardless of the method.*® It is
known that pharmacological approaches can influence
the individual’s short-term experience through mech-
anisms such as enhancing self-confidence in symptom
management and general attention to health care.®
However, the maintenance of benefits over time, as
seen in the results of the studies after 6 months, may
reflect more stable changes achieved through CBT.
As shown by literature regarding chronic pain, CBT
helps individuals identify and reframe dysfunctional
thoughts about pain, thereby reducing catastrophiz-
ing — a factor that often increases the subjective per-
ception of pain.’” Through techniques such as selective
attention regulation and cognitive restructuring,® par-
ticipants may have learned to cope with pain in more
adaptive ways, reducing the stress response and pas-
sive avoidant behavior. This finding could also be ex-



amined from a neurobiological perspective. Chronic
pain is associated with increased activity in brain areas
involved in emotional regulation and pain processing,
such as the amygdala and the prefrontal cortex.?® CBT
has been shown to contribute to neuroplasticity by re-
modeling these networks, reducing pain hypersensi-
tivity, and enhancing emotional regulation.®® After all,
empirical and theoretical evidence substantiate the
long-term efficacy of CBT, as it enables individuals to
develop the skills necessary to function as their own
therapist.”!

Four of the included studies compared CBT with oth-
er psychotherapeutic approaches. Three of them com-
pared CBT with MBCBT, and the comparison groups
concluded with similar findings. Even though the per-
centages of women who reported improvements in
terms of pain intensity and sexual function were great-
er for the CBT group,?® especially for those in longer
relationships,” no significant differences between
groups were found for both variables.?-? The similar
effectiveness of CBT and MBCBT may be explained by
the similarities in the protocols applied in the stud-
ies. Both treatments included common techniques,
such as psychoeducation, relaxation exercises, and
pain management strategies,?*?® which are key mech-
anisms of improvement for both pain intensity and
sexual function.**** Also, MBCBT incorporates CBT ele-
ments,** probably offering similar benefits, even if the
mechanisms of action differ. As far as the fourth study
is concerned, this compared CBT with supportive psy-
chotherapy.® Results highlighted the efficacy of CBT,
with participants reporting significant improvements
in pain severity as well as sexual function, with these
changes being maintained even one year later. CBT di-
rectly targets the cognitive and behavioral mechanisms
that maintain pain and difficulties in sexual function-
ing.*4¢ Through the identification and modification of
dysfunctional thoughts, exposure, and training in cop-
ing techniques, CBT offers more structured strategies
compared to supportive psychotherapy. Empathy and
active listening are core principles of every psycho-
therapeutic intervention, including CBT. Thereby, the
additional targeted techniques for symptom relief may
explain why participants who received CBT sessions re-
ported better outcomes, a finding that is in line with
previous research comparing the two approaches.®

Two of the studies compared CBT with non-phar-
maceutical and non-psychotherapeutic interventions,
with their findings being contradictory.?* One of them
made a three-way comparison by examining the effi-
cacy of vestibulectomy, sEMG biofeedback, and CBT
on pain and sexual function. All three interventions
resulted in significant improvements for their partic-
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ipants post-treatment, and gains were maintained at
6-month follow-up for all conditions.?* These results ap-
pear encouraging; however, when carefully examining
the study’s characteristics, interesting findings occur.
For example, many participants in the vestibulectomy
refused to go on with the procedure, and some of the
analyses were conducted based on estimated and not
collected data. In addition, there was a statistically sig-
nificant dropout rate for the sEMG biofeedback group,
possibly implying that the time needed to be invested
in this approach and the repetitive exercises may dis-
courage patients from complying with the protocol.
The fact that the CBT group did not improve sexual
function in a greater way compared to sEMG and ves-
tibulectomy could be characterized as puzzling. This
may be because improved sexual function is depend-
ent on the degree of pain that one experiences, as at
the baseline measurements, women in the CBT group
reported lower pain levels and better sexual function
compared to the other groups. With respect to the oth-
er study, this compared CBT with a physiotherapy pro-
tocol. Again, outcomes were significantly improved for
both groups, but the important difference was at the
6-month follow-up measurement. The CBT group main-
tained the improvement for sexual function, comple-
menting its effect on the overall psychological well-be-
ing, reduction in anxiety related to sexual activity, and
sustained improvements in pain management.®

One notable aspect of the included studies is their
differentiation regarding the way CBT was delivered.
In addition to the comparator type, the mode of CBT
delivery (group, individual, or couple-based) was also
considered as a qualitative axis for interpretation, as
it may influence both therapeutic outcomes and pa-
tient engagement. Six of them applied to group CBT,
whereas two of them couple CBT and two individual-
ized sessions. Even though a direct comparison would
probably be unfounded due to the different number
of studies, when comparing the group and the indi-
vidualized interventions, group-level interventions
appeared as more efficient. They enhanced the sense
of support and sharing of experiences, while individ-
ual sessions provided more targeted intervention on
individual problems. Desrochers et al. reported that
individual CBT sessions showed slightly better results
in pain management and reductions.?’ In contrast,
Brotto et al. demonstrated that group CBT sessions
were beneficial, particularly for women in long-term
relationships, highlighting that group dynamics can
act as an additional factor enhancing therapeutic out-
comes. Concerning the couple’s CBT, the interesting
finding lies in the fact that the partner’s perceptions
affected the outcomes regarding pain and sexual
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function,* and when the woman improved in terms
of pain and sexual function, so did the partner’s pain
catastrophizing and sexual anxiety and function.??
This finding confirms results from a pilot study high-
lighting that, following CBT, partners reduced pain
catastrophizing.”® The fact that partner pain catastro-
phizing contributes to women’s pain in vulvodynia
samples and that partners also endure sexual difficul-
ties due to the diagnosis emphasizes the importance
of the relationship’s intimacy, underlining how the
perception and management of pain by the partner
can directly affect the other’s experience.

The present review demonstrates specific strengths,
such as adherence to the PRISMA guidelines, inclusion
of only RCTs, and thorough assessment of the studies’
methodological quality. To further clarify the interpret-
ability and practical relevance of our findings, the fol-
lowing two sections discuss key methodological limi-
tations of the included studies, followed by the clinical
implications and potential applications of CBT in vulvo-
dynia management.

Despite its strengths, this review bears certain limi-
tations that must be acknowledged. The first concerns
the heterogeneity of CBT protocols; some focused-on
restructuring dysfunctional thoughts and pain man-
agement, while others included self-efficacy training
or communication skills. In addition, the comparator
interventions varied widely (e.g., medication, physical
therapy, surgery), making direct comparisons more
complex. There was also an inconsistency in outcome
measures; most were based on self-report, with only
one study using an objective tool for pain measure-
ment. An additional methodological issue that aris-
es concerns the absence of sample size calculation
(power analysis) in several of the included studies. This
omission limits the internal validity of their results, as
the adequacy of the sample to detect statistically sig-
nificant differences is not ensured. Furthermore, it
makes it difficult to draw firm conclusions and reduces
the generalizability of the review findings.** Although
the available data did not allow the conduction of a
meta-analysis and thus a formal quantitative assess-
ment of publication bias (e.g., funnel plot, Egger’s
test) was not feasible, the possibility of publication bi-
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ZUOTNMATIKI] AVAOKOMNON TG AMMOTEAECHATIKOTNTAG
™G NVWoIaKNG ZUUMTEPLPOPIKNG Ospaneiag yia Tov movo
Kat T oe§ovalikn Asettoupyia otnv atdotoduvia

FapugpaAid Mmitdr,' lovAia Kokka,? HpakAng Moupikng?

TA” Matsutikny kat FuvaikoAoyikry KAwvikn, leviké Noookoueio EAeva Bevi(éou, ABrva,
2A” Yuyiatpikry KAvikn, latpikry ZxoAn, EOviké kar Kamodiotpiaké Mavemotriuio ABnvwy, Eidiké latpeio SeéovaAikng Yyeiag, Ayivriteio
Noookoueio, ABriva

IZTOPIKO APOPOY: MapaArjpbnke 20 OePpouapiou 2025/AvabewpriBnke 9 louviou 2025/Anuooctetbnke Aladiktuakd 5 AuyouoTtou 2025

NEPINHYH

H aidoloduvia amotelei éva umodlayvwopuévo ouvEpouo TTOVOU He emipovn SIdpKeEla cUVHBWE XWPIC avayvVwPIoIpN 0pyavikni

attia. Emnpeddel apvnTikd TNV mototnta Cwrig, TNV WUXIKN UYEIQ, TIC POUAVTIKEG OXEOELG KAl TN 0EEOVANIKN AEITOVPYIKOTNTA TWV

YUVAIKWV. ZKOTTOC TN TTAPOVCAE AvaoKOTTNoNG ATAV N GUCTNATIKI TTPOCEYYION TWV EPELVNTIKWV SESOUEVWV TTOU £XOUV TTPO-
KUPEL amd TUXALOTIOINUEVES KAIVIKEG SOKIUEC OXETIKA HE TNV OTTOTEAECUATIKOTNTA TNG VWOLAKAG ZUUTEPIPOPIKAG Oepameiag

OTOV AVTINAUBAVOUEVO TIOVO Kal TN 6EEOUAAIKA AEITOUPYIKOTNTA YUVALKWY PE aidoloduvia, aoxETwE XPOVIKAG OTIYMAS dnuoaoi-
guonc. H avackomnon mpaypatomolifnke cup@Wva He TIg katevBuvthplec odnyiec PRISMA. H avalritnon tng BiBAoypagiag

mpaypatomoliOnke BACEL CUYKEKPIUEVWVY KPITNPIwV KataAAnAdTnTag oTig Baoelg Sdedopévwy Pubmed, Psycinfo kai Scopus pe

™ xpron Twv KatdAANAwv Aé€ewv-kAeS1d. H peBodoloyikn moldtnTa Twv cupmepIAapuBavouévwy HeEAETWY a&loAoyrnOnkKe pe

1o Jadad Scale. H avalntnon katéAn&e o€ 10 LEAETEG TTOU CUVEKPIVAV TNV ATTOTEAECUATIKOTNTA TNG [VWOIAKNAG ZUUTIEPIPOPLKAG

Ogparmeiag eV oLYKPIoEL HE AANEG YUXOOEPATTEVTIKEG TIPOOEYYIOELG KAl KAVIKEG, PAPUOKEUTIKEG KAl XELPOUPYLKEG TTAPEUBATELG

o€ 835 yuvaikeg pe atdotoduvia. Ta amoteAéopata avadeléav tnv umepoxn NG IVwolakng ZUUTEPIPOPIKNG OepaTeiag o oxé-
On UE TOTIKEG PAPHAKEVTIKEG Bepameieg e oNUAVTIKEG BEATIWOELG 0TN 0e€0VANIKN AglToupyia Kal Tn Slaxeiplon Tou movou,
KUpiwg o€ Babo¢ xpodvou. Ot CUYKPIOELG e ANNEG YUXODEPATIEVTIKEG TPOOEYYIOELS (YVwolakr Bepameia Baciopévn otnv evou-
veldnTdTNTA, UMOOTNPIKTIKN YuxoBepameia) katéAngav og mapduola anoteAéopata. Ev cuykpioel pe puolkoBepameuTIKA Kal

XELPOUPYIKA TTIPWTOKOAAQ, N TVWGlaKN ZUPmEPIPOPIKA Oepameia KATEANEE O EVVOIKOTEPA AMOTEAECHATA, AV Kal N BeATiwon

NG 0e€OUANIKAC AEITOVPYIAC TAV ONUAVTIKE KUPIWG KATA TNV mapakoAouBnon 6 UAVEC HETA TNV OAOKARPWON TWV TTAPEU-
Baocswv. H Tvwolakn Zuumepipoplkn Ogpamneia @Aavnke va Fondd péow tTnG ap@ioBritnong SUCAEITOUPYIKWY OKEDEWY, TNG
MEIWONC TNG KATAOTPOPOANOYIKNG EPUNVEIAG YUpW aTTd ToV TTOVO, KAl TNV avATTTUEN EVAANAKTIKWY OTPATNYIKWY AVTIMETWTTIONG
Tou. Mapd Tig evOappUVTIKEG EVOEIEELS, UTTHPXAV SLOPOPOTIOINTELG OE EMMITIESO YVWOIAKWY-CUUTIEPIPOPIKWY TTAPEUBATEWY, TWV
OUAdwV oLYKPIoNG Kal TwV epyaleiwv a&lohdynong Twv umd Slepelivnon PETABANTWY, YEYOVOC TTOU KaB1oTd SUOKOAN TNV Ape-
on oUYKplon TV eupnuUdtwy. Ta amoteAéouata, Ta omoia mapoucidlovTal a@nynUATIKA BAcel TUTTOL TTaPEUBaong Kal eupn-
pdtwy, avadel&av tn Vwaotakr ZUPTEPLPOPIKN Ogpameia wG KA UTTOOXOMEVN, KN GAPHAKEVTIKA TTPOCEYYLoN Yia T Slaxeipion

NG atdoloduviac. H ekmaideuon Twv KAIVIKWV YIATpWV Kal Twv YuxoBepameutwv Ba cupBAAel oTnv evioxuon tng yKaipng
S1dyvwong Kal Tnv amoteAeopaTikn Oepameia autrig Tng dtayvwong.

NEZEIX EYPETHPIOY: Aiboloduvia, yvwaolakr cuumeplpoplkn Beparmeia, mévog, oe€ovalikn AelToupyia, Tuxalomotnuévn
KAWVIKN) SOKIUN, CUCTNUATIKA AvVAoKOTTNON.

2uyypapéag emkotvwviag: lovAia Kokka, A" Wuxtatpikn KAvikr, latpikn ZxoAn, EBviké kat Kamodiotplakd Mavemotrpio ABnvwy, Eidiko
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ABSTRACT

The concept of timing is an interesting way to understand how the body and brain construct the concept of self, but also
how self-distortions arise in the case of psychosis. Analysis of temporal representations in psychosis highlights a deficit
that includes both the subjective experience of the flow of time, i.e., time perception, and the ability to process temporal
information inherent to any perceptual event, i.e., perceptual timing. The representation of the self is stabilized within
temporal windows, and thus the self is experienced as continuous in time. Disturbance in the sense of time, in the form of
a loss of temporal continuity, has been described by phenomenologists as a central subjective experience of schizophrenia.
The positive symptoms of schizophrenia are associated with overestimation of interval timing, i.e., an acceleration of the
‘internal clock’, while dopamine neurotransmission is likely to regulate the speed of the internal clock. Moreover, findings
highlight the importance of interoceptive precision as an aspect of time perception, since accuracy in time perception is
related to interoceptive accuracy and vagal activity. Insula contributes significantly to the total awareness of reality. Global
emotional moments and meta-representations of the conscious self are created in the anterior insula. In psychosis, the
interaction between the default-mode network and the frontoparietal executive network is disrupted by aberrant salience
signals from the right anterior insula. Here, we describe the role of the insula as a key hub for the recognition of major as-
pects of the self, in parallel with the role of interoceptive predictive coding, which reflects the contribution of the insula to
the temporality of the self. Based on the above, new insights focus on the development and implementation of rehabilita-
tion strategies that specifically target the temporal deficits observed in psychosis. New therapeutic interventions are based
on sensory education and enhancing the multisensory integration of these patients.

KEYWORDS: Time, temporality, self, psychosis, interoceptive, insula, salience network.

Timing representation

Time is intuitively understood. High alertness, novel
events, and focused cognitive activity are associated
with an underestimation of time. Conversely, unpleas-
ant situations, fatigue, and drowsiness are associated
with an extension of subjective time. The emotional
quality of the experience also seems to influence the
subjective sense of time." The ability to perceive time,
to predict events, and to process temporal patterns is a

major function of the brain. Sensory perception, motor
control, cognition, and consciousness require reliable
time perception, which needs the presence of a highly
accurate endogenous time calculation system.?

Analysis of temporal representations highlights dif-
ferentiations at the perceptual level that include both
the subjective experience of the flow of time (i.e., the
perception of time) and the ability to process tempo-
ral information inherent in any perceptual event (i.e.,
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perceptual timing). From a phenomenological per-
spective, the distinction between these two concepts
coincides with the distinction between structure and
content. Moreover, both perceptual timing and per-
ception of time can be explored either explicitly or im-
plicitly. Explicit processing involves explicit judgments
about the temporal properties of external stimuli, such
as duration, order, or simultaneity. In contrast, implicit
processing is automatically engaged whenever sen-
sorimotor information has a temporal structure, even
without receiving specific instructions to focus on
time.2 In table 1 are described the time parameters, the
relative experiments, and the brain structures involved.

Time perception appears to be the result of the ac-
tivity of a neural network rather than a single brain re-
gion. The temporal processing of various neural circuits
depends on the activation of different brain regions,
which allows rapid adaptations of the organism to the
temporal characteristics of the environment.2 The role
of the dorsolateral prefrontal cortex, the supplemen-
tary motor area, and the right inferior frontal cortex is
highlighted.? Other brain regions involved in time per-
ception are the cerebellum, the left inferior insula, the
left putamen, and the hippocampus.'® Time processing
appears to be carried out in different regions or net-
works, depending on different time durations, with
the cerebellar-thalamo-cortical network being mainly
involved in time intervals shorter than a second, while
the corticostriatal networks are involved in time inter-
vals from a second to a minute."

Time perception also involves brain areas important
for motor behavior. Damage to areas such as the cere-

Table 1. The concepts of Timing - experimental paradigms
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bellum and basal ganglia, therefore, affects movement
and time perception, suggesting that spatial and tem-
poral processes work together to shape precise ac-
tions, thoughts, or emotions in specific time windows.
Several neurotransmitter systems are involved in this
function, especially dopamine.’ Dopamine signaling is
involved in biological rhythms, particularly in relation
to feeding, reward, and activity, while time perception
and reward processing interact via a common dopa-
minergic mechanism.'* Dopamine antagonists, such as
antipsychotics, reduce the internal clock speed, while
dopamine agonists, such as amphetamine, cocaine, or
cannabis, increase it."

Timing distortions in psychosis

Research on perceptual timing and the perception
of time suggests that an impairment in the temporal
aspects of early perceptual processing may constitute
a critical substrate of psychotic functioning.® Based on
this reasoning, the core symptoms of schizophrenia can
be considered as manifestations of a globally disrupted
time processing.' Therefore, there may be a common
mechanism underlying these timing dimensions, which
may contribute to the pathophysiology of patients with
schizophrenia.'® Temporal precision, i.e., consistency in
perception, is clearly deficient in patients with schizo-
phrenia, suggesting that patients’ explicit and implicit
judgments of time are significantly more variable, com-
pared to healthy controls. Psychotic patients have defi-
cits in the explicit detection of rhythm irregularities and
in the estimation of durations, ranging from millisec-
onds to several minutes, in a wide range of tasks, includ-

Perceptual timing: The temporal resolution in processing events - The ability to process temporal information inherent in any per-
ceptual event - Phenomenologically, it represents the content’

Time perception: The subjective experience of the flow of time - The subjective experience of the passage of time and of events'
duration - Phenomenologically, it represents the structure?

Explicit processing of time: Involves explicit judgments about the temporal properties of external stimuli, such as duration, order, or
simultaneity - Activation: basal ganglia, with co-activation of the supplementary motor area, inferior frontal cortex and cerebellum.

Implicit processing of time: automatically engaged whenever sensorimotor information has a temporal structure, even without receiv-
ing specific instructions to focus on time — Activation: left lateral prefrontal and inferior parietal cortex®

Explicit investigation of perceptual timing: Evaluating the simultaneity vs. asynchrony of two stimuli, the specific question “are these
stimuli simultaneous?” makes it explicit, while the possibility to estimate the timeframe within which multiple stimuli are highly
likely to be perceived explores timing of perception*

Explicit investigation of perception of time: In duration discrimination tasks, the participant is asked to decide which interval is longer,
where two time intervals are presented in sequence®

Implicit investigation of Perceptual timing: In the double-flash illusion task, the instructions are for the number of perceived flashes,
which indirectly gives information about the temporal resolution. Participants are asked how many flashes they perceive, and the
illusion occurs when one flash, simultaneously accompanied by two beeps is erroneously perceived as two flashes. An enlarged
temporal integration window for audio-visual stimuli was found in schizophrenia patients®

Implicit investigation of perception of time: Participants implicitly use temporal information inherent to the speed of moving sensory
stimuli to predict their eventual locations, evaluating, for exmple, whether moving stimuli will collide”
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ing both verbal and motor responses, affecting different
sensory functions. They also have problems using im-
plicit temporal cues to predict the appearance of targets
during an attentional orienting task."”

Abnormalities in what we refer to as ‘perceptual tim-
ing’ have been proposed as a core deficit in the pro-
dromal phase of schizophrenia. For example, a longer
temporal binding window is associated with symptoms
of disorganization, with the severity of hallucinations,
and with higher levels of schizotypy in subclinical pop-
ulations.'™®'® Perceptual timing is critical for multisen-
sory integration, the ability of humans to combine dif-
ferent sensory information from the same perceptual
event into a single mental representation. The ability
and intensity of multisensory integration depend on
the characteristics of low-level physical stimuli, such as
their timing (e.g., a pair of stimuli is more likely to be in-
tegrated if they are close in time). Research has shown
that schizophrenia is characterized by distinct altera-
tions in multisensory processing.? The ability to inte-
grate sensory information has been linked to the emer-
gence of a sense of self,?" while a link has been found
between multisensory dissociation and self-perception
disorders.?? For example, the integration of sensory in-
formation that is usually perceived as independent can
cause sensory overload, alterations in sensory filters,
and unclear perceived identity, causing a feeling that
the individual lives in a disjointed world, a symptoma-
tology reminiscent of what is observed at a phenome-
nological level in patients with schizophrenia.?

Table 2. The various concepts of Self.

Positive symptoms of schizophrenia may be associ-
ated with distortions in time perception. A meta-anal-
ysis showed that positive symptoms of schizophrenia
are associated with overestimation of interval timing,
i.e., acceleration of the internal clock.?* The findings
are consistent with the view that accelerated time per-
ception is associated with hypervigilance, which may
underline the generation of positive symptoms. This
suggests that the deficit in time perception may be
an endophenotype of schizophrenia.”® Another me-
ta-analysis showed that time perception in schizophre-
nia can be shorter or longer, compared to objective
time, suggesting a heterogeneous internal clock in pa-
tients with schizophrenia.? Similar disturbances in time
processing have also been found in individuals with
high schizotypy scores or in the prodromal syndrome
of schizophrenia, which may be a specific vulnerability
feature.?® Finally, individuals at high risk for psychosis
had poorer temporal accuracy, compared to controls,
while the degree of temporal inaccuracy was associat-
ed with abnormal connectivity in cerebellar circuitry.?”

Timing and self fragmentation in psychosis

The different views on the concept of self (table
2) include, to a greater or lesser extent, the concept
of time. Difficulties in integrating sensory informa-
tion over time may affect the self, due to their im-
pact on the ability to create unified representations,
which lead to an uninterrupted flow of sensory in-
puts. Impairment in perceptual timing may also be

e The self as “Me”, corresponding to the self as an object of experience (I see «<Me» in the future), and the self as

“m
'

reflecting the self

as a subject of experience («I» see Me in the future) (James, Wittgenstein)®

e The ‘Me' is the organized set of attitudes of others that an individual adopts, and the

of others (Mead)*°

iu

is an individual’s response to the attitudes

¢ Self-awareness depends on social mirrors, “what is not public is not conscious” (Whitehead)*'

e There is the ‘private self, which includes the individual’s knowledge of his or her own characteristics or behaviors, the ‘public self;
which relates to general human self-awareness, and the ‘collective self, which relates to collective views of the self (Triandis)*

e Distinctions between ecological, interpersonal, extended, private, and conceptual aspects of the self (Neisser)*

e The “who” (self) system contains the other-as-self mechanism (to perceive other people egocentrically as proxies of the self, as
occurs through the processes of mentalizing and empathizing), and the self-as-other mechanism (to overtly depict other people
during acts of communication (Brown)**

e The Self-Concept is made up of autobiographical knowledge and relies on all the attributes, traits, beliefs, values, social status,
roles, and physical characteristics we attribute to ourselves (Prebble)*

e The Subjective Sense of Self (“the I-self”, as initially proposed by James), is made up of two hierarchically related forms of present-mo-
ment conscious self-experience: irreflective self-experience (what some philosophers call “Qualia’, and self-awareness (Prebble)*

e The Subjective Sense of Self corresponds to both a “minimal embodied self” and a “minimal experiential self”. The first one includes
core biological and ecological aspects, which allow the system to distinguish between the self and the non-self. The second one
contributes to an embodied sense of ownership (i.e., confers the feeling that | am the one undergoing the experience) and a sense
of agency (i.e., confers the feeling that I am the one who is initiating or causing an action) (Gallagher)*

e In the context of Chinese Buddhist culture, the theory of self is related to transforming the self into non-self, through discipline
and meditation (Wang)*’




responsible for the altered sense of temporal conti-
nuity described at a phenomenological level for psy-
chosis. Disturbance in the sense of time, in the form
of the loss of the simple continuity of past, present,
and future, has been described by phenomenolo-
gists as a central subjective experience of psycho-
sis.*®*? Modelling intentionality in the human brain*
also suggests a persistent failure of intentionality in
psychotics, due to the inappropriateness of an inten-
tional object or due to the absence of an intentional
object altogether.”

Fragmentation of the experience of time, in the
form of discontinuity, déja vu/vecu, etc., characteriz-
es the so-called ‘anomalous time experience’ in psy-
chosis. At the phenomenological level, patients with
schizophrenia report a loss of continuity in the sense
of time, temporal fragmentation of self-experience,
and usually feel that time is running slower or faster.*?
Abnormal temporal experience has been considered
a key aspect of ‘self-disorder’, a key phenomenological
feature of schizophrenia that suggests a structural in-
stability of the first-person perspective. Time, indeed,
is a dynamic component of consciousness, and phe-
nomenological philosophy has interpreted the con-
cept of time as a basic structure of the human self.
Thomas Fuchs' reviewed the phenomenological per-
spective on time in psychosis and concluded that core
schizophrenic symptoms, such as thought disorder,
thought intrusion, auditory hallucinations, and expe-
riences of passivity, can be described as disturbanc-
es in the transcendental constitution of internal time
consciousness or the microstructure of temporality.

Psychotic patients implicitly discriminate stimuli
over time, just like controls, but unlike controls, they
process stimuli individually and in sequence.*® This
finding has been interpreted as evidence of disturbed
predictive coding in schizophrenia, resulting in a re-
duced ability to predict new events, even though at-
tention remains on current events. This leads to frag-
mentation in information processing, which affects
the sense of temporal continuity. It is as if the sense
of self requires the experience of sensory information
as continuous in time, and in turn, the sense of tem-
poral continuity (continuous in time), relies on the
ability to retain the most recent past information and
predict upcoming events.* In the case of psychosis,
inappropriate corollary discharge signals flood the al-
locentric system, which is overwhelmed by noisy and
unpredictable information. The enhanced intentional-
ity bias, combined with the lack of a sense of agency,
causes hallucinations, reinforced in parallel with inap-
propriate judgments of agency.”
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Insula and sense of self

At least three distinct neural functions of self-refer-
ence have been described by neuroscientists:

a.The present-moment self-reference function (expe-
riential focus), which is associated with the central ex-
ecutive network, and is composed of the dorsolateral
prefrontal cortex and the posterior parietal cortex.

b. The subjective experience-related self-reference
function (narrative focus) is associated with the Default
Mode Network, which consists of an integrated system
of autobiographical, egocentric, and social cognitive
functions characterized by reflective, often non-con-
scious self-referential narrative thinking linking subjec-
tive experience to time, which produces one’s sense of
self or identity. It includes the posterior cingulate cor-
tex, which is associated with autobiographical memory
and self-referential processes, the ventromedial pre-
frontal cortex, which is associated with social-cognitive
processes about self and others, the medial temporal
lobe, which is associated with episodic memory, and
the angular gyrus, which is involved in semantic pro-
cessing.

c. The salience network, which acts as a ‘switch)
switches between activation/deactivation of the cen-
tral executive network and the default mode network,
depending on the degree of mental engagement. The
anterior insula and the anterior cingulate cortex are
involved in this. The insula has also been described as
the central locus of automatic, emotional, and cogni-
tive integration and is associated with a wide range of
stimuli, including cognitive, socio-emotional, olfacto-
ry-gustatory, and interoceptive sensations, as well as
the processing of pain. Therefore, the insula is a neural
factor that contributes significantly to the total aware-
ness of reality. It appears to act by tuning the mind
from a state of self-referentiality of the senses to a state
of complete and present-centered awareness.*

This triple network dysfunction theory of schizophre-
nia postulates that the interaction between the de-
fault-mode and the frontoparietal executive network
is disrupted by aberrant salience signals from the right
anterior insula.”” Anterior insular cortex is also rich in
Von Economo neurons (VENS), large projection neurons
which are circumstantially associated with self-con-
sciousness and complex social emotions. In the Seth-
Critchley model,*® fast VEN-mediated connections may
enable the rapid registration of visceromotor and vis-
cerosensory signals needed for efficient updating of
generative models underlying interoceptive predictive
coding. Insular dysfunction appears to be one of the bio-
logical substrates of body perception disorders in schiz-
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ophrenia, as well as of the alteration of the sense of self,
which is characteristic of this psychiatric pathology.*

Insula and sense of time

The brain is an inherently temporal organ because,
in many ways, its main function is to learn from the
past to better predict the future. Interoceptive infer-
ence remains influential in understanding predictive
processing, since it brings closer the phenomenology
of consciousness with that of emotionality, while in-
tentionality seems to have essential relations with both
consciousness and evolutionary selected functions.* It
is argued that somatic-physiological changes provide
the basic material for the sense of time. According to
Craig (2009),%' somatic signals transmitted through the
sensory pathways of the autonomic nervous system
to the dorsal posterior insula provide the basis for the
experience of time and for the sense of the physiolog-
ical state of the body. This sense of the physiological
state of the body is known as "interoception". Somatic
signals are processed in the posterior-anterior path-
way of the insula, integrating inputs from other areas
of the brain, such as information from homeostatic,
environmental, hedonic, motor, social, and cognitive
data. Ultimately, global emotional moments and me-
ta-representations of the conscious self are created in
the anterior cerebral cortex of the insula. The accumu-
lation of these emotional moments constitutes a sub-
jective sense of time. In line with this theory, Wittmann
et al*? found that neural activity in the posterior insula
increased linearly during the encoding of a temporal
stimulus. This accumulation-like neural activity may in-
dicate the use of somatic signals to encode temporal
duration. Underestimations in interoceptive time per-
ception have been connected to different psycholog-
ical conditions characterized by a diminished process-
ing of high salience stimuli from the body.>?

Recently, Hashiguchi et al** found that activity in the
right anterior insula was positively correlated with tem-
poral duration discrimination accuracy. Teghil et al*®
conducted a meta-analytic review of neuroimaging
studies to identify the neural substrates of two types
of timing processing: (a) Internally based process-
ing, which produces the main temporal representa-
tions, relying on the endogenous timing mechanism
independently of the sensory environments, and (b)
Externally cued processing, which detects the tempo-
ral structure of the sensory environment and integrates
it with the result of internal processing to construct
temporal representations. They found evidence for a
partial distinction between these timing processes.
The insular cortex was found to be activated during

internal processing, but more strongly during external
processing. Therefore, internal processing may corre-
spond to the use of somatic signals to encode duration,
while external processing may reflect the integration
of inputs from various brain regions with the main rep-
resentation of internal processing.

It has been proposed that accuracy in time percep-
tion is related to interoceptive accuracy and vagal ac-
tivity. Uraguchi et al*® investigated time perception in
the sub-second range and found a positive relationship
between interoceptive accuracy and temporal accura-
cy. They hypothesized that the degree of temporal ac-
curacy may be related to the signal-to-noise ratio, or in-
ternal noise, in the body, which may also be related to
interoceptive accuracy. Examining temporal precision
in relation to interoceptive precision and interoceptive
sensitivity, they concluded that temporal precision is
also related to vagal nerve activity. Overall, the findings
highlight the importance of interoceptive precision as
an aspect of time perception, which future studies can
now further examine in relation to vagal nerve activity.

Perspectives

A vast literature supports the involvement of the in-
sula in psychosis,” but also in anorectic behavior,*® ad-
dictive behavior,”® alexithymia,®® and anosognosia.' In
figure 1 is described a scenario of timing and self-dis-
tortions in patients with psychosis is described, with
the insula being a key domain of this process. Fermin et
al%? proposed the Insula Hierarchical Modular Adaptive
Interoception Control (IMAC) model, suggesting that
insula modules (granular, dysgranular, and agranular),
forming parallel networks with the prefrontal cortex
and striatum, are specialized to form higher-order in-
teroceptive representations. Recently, Jiang et al,®®
using epicenter mapping on cross-sectional magnetic
resonance imaging from 1,124 individuals with schiz-
ophrenia, identified that the frontoinsular cortex (a
region in the ventral part of the anterior insular cor-
tex, characterized by the unique population of von
Economo neurons) may be a major epicenter of neuro-
anatomical pathophysiology in schizophrenia.

On the other hand, psychosis contains a significant
autoimmune component.’*® Several lines of evidence
suggest a predisposition to a pro-inflammatory state in
the brain in psychosis, while anti-inflammatory drugs
could potentially counteract this predisposition.®
Reviewing the clinical and pathophysiological similar-
ities between dysmyelinating diseases and psychosis,
we suggested disconnection syndrome of psycho-
sis represents the phenomenological and behavioral
outcome of a multifaceted dysmyelinating disorder,
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Figure 1. A scenario of distortions of timing and self, in patients with psychosis is depicted, with the insula being a key domain in this
process. Therapeutic treatment follows the presumed progression of the disease over time.

based on a lifelong process of immunogenetic dysreg-
ulation.’” Moreover, research has intensified our un-
derstanding of immunoception and immunengrams,
focusing on their manifestation in a specific brain re-
gion, the insular cortex.®®® Recent data revealed that
immune-related information under peripheral inflam-
matory conditions, termed as “immunengram”, was
represented in specific neuronal ensembles in the in-
sular cortex.”

Finally, new insights focus on the development and
implementation of rehabilitation strategies that specif-
ically target the temporal deficits observed in schizo-
phrenia. In table 3, the therapeutic interventions pro-
posed so far in patients with psychosis are described,
based on sensory training and training in multisensory
integration. Integrating these strategies into the treat-
ment of schizophrenia offers a promising direction for
the improvement of temporal dysfunctions, as well as

the general rehabilitation of individuals with this dis-
order.?

Psychiatry must be constantly updated and apply
the valuable knowledge of neuroscience, at a research,
diagnostic, and therapeutic level, while psychiatrists
have the obligation to apply neuroscience knowledge
to clinical practice in the real world.”® Extending, we
note the concept of ‘timing’is a necessary component,
not only for a well-adjusted self, but also for well-de-
signed and prioritized therapeutic interventions, in
medicine,” psychiatry®® and psychotherapy.®?

In conclusion, the concept of timing is an interesting
way to understand how the body and brain construct
the concept of self, but also how self distortions arise,
as happens in the case of psychosis. Here, we describe
the role of the insula as a key hub for the recognition
of major aspects of the self, in parallel with the role
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Table 3. Sensory therapeutic training, as temporal recalibration, in psychotic patients.

¢ Mindful awareness in body-oriented therapy develops the distinct interoceptive awareness capacities of identifying, accessing,
and appraising internal bodily signals that are identified in physiological models as the critical components of interoception for

emotion regulation’!

e Body psychotherapy is beneficial for a wide spectrum of psychic suffering. (A total of 2,180 references were screened, of which

113 studies were scrutinized and 18 RCTs finally included)”

e Positive effect of dance movement therapy,’® group body psychotherapy,’* and body-oriented psychological therapy,’”® on negative
symptoms in schizophrenia (multicenter randomized controlled trials).

o Dance/movement therapy is a holistic approach to diminish health discrepancies and promote wellness for people with schizo-

phrenia’®

e Music therapy seems to help people with schizophrenia (18 RCTs studies with a total 1215 participants that compared music

therapy with standard care, placebo therapy, or no treatment)””

of interoceptive predictive coding, which reflects the
contribution of the insula to the temporality of the
self. Many studies show that under- or over-activation
at various points along this long neural pathway leads
to mental disorders, including psychosis. Bringing this
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pia tn¢ oxiloppévelac. Ta BeTikd cupmTwpata TNG oxlloPpévelag oXeTiCovTal UE UTIEPEKTIUNGCN TOU XPOVICHOU TwV S1aoTNd-
Twv, SNAadn pia emMTAXLUVON TOU «ECWTEPIKOU POAOYIOU», EVW N vTomauivn puBuilel mbavév tnv taxVuTnTa autou. Emmiéoy,
Ta guprpaTa LTToYPApUiCouv TN onuacia TNG evO0SEKTIKNG aKpifelag, wg mTuxn TNG avtiAnyng Tou xpdvou, Kabwg Kat Tnv

€YKUPOTNTA AVTIANYNG TOU XPOVOU, TTou OXeTiCeTal e TNV EVOOSEKTIKY aKPIBEla Kal TNV TIVELPOVOYAOTPLKA SpacTtnplotnTa.
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Komoinong, n omoia avtavakAd T cUUBOAN TNG VIiOOU GTN XPOVIKOTNTA Tou eauTol. Me Bdon Ta mapandvw, VEEC TTPOKTIKEG
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ABSTRACT

Electroconvulsive therapy (ECT) remains one of the most effective treatments for patients with treatment-resistant major
depressive disorder (TR-MDD). However, the biological mechanisms underlying its therapeutic effects are not yet fully
understood. Epigenetic regulation has recently emerged as a promising field for elucidating the molecular underpinnings
of ECT response. This systematic review aimed to identify and synthesize existing studies investigating epigenetic biomark-
ers associated with ECT outcomes in human populations. A systematic review was conducted in PubMed and Scopus for
studies published between January 2015 and March 2025. The review adhered to PRISMA 2020 guidelines. Inclusion criteria
were: (1) original, peer-reviewed studies; (2) investigation of ECT-induced effects on epigenetic markers; and (3) diagnosis
of major depressive disorder. Extracted data included epigenetic targets, patient characteristics, ECT parameters, and clin-
ical outcomes. Risks of bias and heterogeneity were taken into account in the synthesis. Eleven studies met the inclusion
criteria, encompassing a total of 498 patients with TR-MDD. Across studies, 31 promising epigenetic biomarkers were iden-
tified, including genes involved in neuroplasticity, hypothalamic—pituitary-adrenal (HPA) axis regulation, inflammation,
immune signaling, and non-coding RNAs. DNA methylation and microRNA (miRNA) expression were the most frequently
studied mechanisms. No studies to date have investigated histone modifications in human subjects undergoing ECT. This
systematic review provides preliminary evidence that epigenetic mechanisms—particularly DNA methylation and miRNA
expression—may play a role in modulating response to ECT in patients with TR-MDD. While these findings offer important
insights for clinical stratification and precision psychiatry, they are limited by small sample sizes and methodological vari-
ability. Larger, standardized, and longitudinal studies are needed to validate these initial findings and support translational
applications.
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Introduction sistant mood and psychotic disorders, including major

Electroconvulsive Therapy (ECT) is a noninvasive depressive disorder (MDD), bipolar disorder, schizo-

brain stimulation involving controlled induction of ~ Phrenia, and catatonia.? Among these, ECT remains the
generalized seizures under anesthesia and muscle re- ~ most effective intervention for severe MDD.' The pro-
laxation.! It has demonstrated robust and consistent ~ cedure typically involves unilateral (sometimes bilater-
efficacy in the treatment of severe and treatment-re-  al) electrode placement over the non-dominant hem-
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isphere to deliver an electrical stimulus that induces
tonic-clonic seizures. There is a complex interplay be-
tween the stimulus parameters, including the position
of electrodes, dosage, and waveform of electricity, and
its efficacy.

ECT is rarely used as first-line therapy, except in an
emergency where the person’s life is at risk because of
refusal to eat or drink, or in cases of attempted suicide.
Most patients fail one or more antidepressant medica-
tions before receiving ECT, and those who respond to
ECT usually receive continuation pharmacotherapy.>-
Regarding its effectiveness, in controlled studies, ECT
has a response rate of 70% to 90%. However, in natural-
istic population-based community-setting studies, ECT
remission rates reach levels less than 50%.3-> Despite its
effectiveness, ECT is often underutilized due to persis-
tent stigma and limited understanding of modern pro-
tocols.®

Even though several theories have been proposed
for its mechanism of action, it remains poorly elucidat-
ed. Potential Mechanisms of action include (a) altered
activity of the monoamine neurotransmitter system,
(b) effect on neurotrophins, (c) alteration in the con-
centration of inflammatory factors, (d) epigenetic mod-
ifications, (e) structural neuroplasticity, (f) increased
neuronal functional changes.” Given the current lack of
conclusive data, it is unlikely that any single biomark-
er will fully define a psychiatric disorder or account for
the inherent heterogeneity of psychiatric diagnoses.
Instead, it is more plausible that multiple biological
mechanisms interact in complex and dynamic ways,
collectively contributing to the treatment response.

Optimization of treatment strategies and enabling
personalized medicine in the long term are necessities.
Currently, there is a lack of clinically useful biomarkers
predictive of treatment response.t Therefore, prospec-
tive indicators of ECT response are thus in great need.
Although treatment resistance in MDD is a robust clini-
cal predictor of poor response for most antidepressant
strategies, including ECT, this might be related more to
the depressive episode per se than to the intervention.

Regarding ‘precision psychiatry, it is envisaged to
bring a paradigm shift in clinical psychiatry through
the process of integrating data from the complex na-
ture of psychiatric diseases to give biomarkers that can
enable more efficacious and personalized treatment
strategies.’ Precision medicine initiative, as it applies to
ECT, can be advanced through the study of epigenet-
ics.'? Epigenetics comprises a highly increasing area of
studies in psychiatry, especially in mood and psychotic
disorders, because it acts as a link between environ-
mental factors and the genome, enabling to decipher-
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ing of the complex interplay of factors and the nature
of psychiatric disorders." The novel field of epigenetic
effects of ECT is increasingly studied as a key mecha-
nism mediating the impact of environmental factors
on brain function and thus enables the research to
yield biomarkers.'?

The individual genetic constitution provides a base-
line for the vulnerability to certain diseases, but ad-
ditional environmental factors are often necessary to
provoke the onset. Epigenetics refers to the study of
heritable phenotype alterations that do not involve
alterations in the DNA sequences, or “the mitotical-
ly and meiotically heritable changes in gene expres-
sion that do not entail variation in the DNA sequence”.
Epigenetics is an evolving area of research, especially
in psychiatry, due to the nature of psychiatric disor-
ders, where genetic and environmental factors inter-
act. Epigenetics mechanistically links life experiences
with the structural DNA code, providing an opportu-
nity to potentially study the effect of both at once.”
The three pillars of epigenetic mechanisms are (a) DNA
methylation,'*'¢ (b) Histone Modifications,' (c) RNA in-
terference with non-coding (nc) RNAs.”'® These mecha-
nisms determine the transcriptional state by regulating
the access to the DNA sequence of the transcriptional
machinery.'* Environmental factors seem to influence
and play a major role in psychiatric diseases according
to the genetic profile of the patients. Epigenetics, be-
ing a link between environmental and internal factors,
provides the opportunity to further understand this
complex interplay of factors and increase the efficacy
of treatment methods."

The investigation of epigenetic effects induced by
electroconvulsive therapy (ECT) offers a unique molec-
ular perspective that integrates previously document-
ed alterations in gene expression, cellular dynamics,
neurocircuitry, and functional brain activity. A recent
systematic review by Castro et al (2023) synthesized
human studies on epigenetic mechanisms related to
ECT and identified nine studies, with the majority fo-
cusing on DNA methylation and microRNA expres-
sion.?° Building on this foundation, the objective of the
present systematic review is to comprehensively exam-
ine and synthesize the current literature on epigenetic
biomarkers associated with ECT response in individuals
diagnosed with treatment-resistant major depressive
disorder (TR-MDD). Through a critical evaluation of
existing studies, this review aims to identify potential
molecular signatures that could inform future transla-
tional research and advance the development of pre-
cision psychiatry approaches in mood disorders. The
review critically reassesses prior findings in light of re-
cent methodological advancements, enabling a more
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nuanced and clinically actionable synthesis of the da-
ta. Thus, it not only updates the existing evidence base
but also reorients the field toward precision-based in-
terpretations of the epigenetic effects of ECT.

Material and Method

This systematic review was conducted following the
PRISMA 2020 guidelines?' (figure 1). The aim was to
identify, evaluate, and synthesize all relevant studies in-
vestigating the relationship between Electroconvulsive
Therapy (ECT) response in TR-MDD and epigenetic

mechanisms, including DNA methylation, histone mod-
ification, and non-coding RNA expression. A systematic
literature search was performed in PubMed and Scopus
from 2015 to 2025. The following Boolean queries were
used:

e PubMed: (Electroconvulsive Therapy [MeSH Terms] OR
Electroconvulsive Therapy [Title/Abstract] OR ECT[Title/
Abstract]) AND (Epigenetics [MeSH Terms] OR Epigenetics
[Title/Abstract] OR “non-coding RNA"[Title/Abstract] OR
“Histone Modification”[Title/Abstract] OR Methylation
[Title/Abstract])

[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]
'
- Records removed
'% Records identified from*: before.screemng:
S Databases Duplicate records
= (n=125) > removed (n=24)
S Records removed
2 for other reasons Records identified from:
(n=124) Citation searching (n=3)
~—/
) A4
Recor(cri]s_‘s‘%e)ened > Record excluded**
- (n=11)
A
Reports not Reports not
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for eligibility
(n=9) Reports excluded:
(n=0)
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Figure 1. PRISMA flow diagram.



”

e Scopus: TITLE-ABS-KEY (“Electroconvulsive Therapy
ORECT) AND TITLE-ABS-KEY (epigenetics OR“non-cod-
ing RNA” OR “histone modification” OR methylation)

Additional studies were identified through manu-
al screening of references in eligible articles. Eligible
studies were peer-reviewed original research articles
that examined the effects of ECT on epigenetic mark-
ers in humans diagnosed with MDD and were pub-
lished in English. Exclusion criteria included animal
studies, review articles, conference abstracts, opinion
pieces, studies not directly involving ECT, and studies
without reported epigenetic outcomes. All referenc-
es were managed using Rayyan for deduplication and
organization. Two reviewers independently screened
titles and abstracts, followed by full-text reviews, with
disagreements resolved by a third reviewer. Data ex-
traction was conducted using a standardized form and
included study characteristics, design, population/
sample details, ECT protocol, epigenetic outcomes,
and key findings. Due to the heterogeneity of study de-
signs, no formal risk of bias tool was applied. However,
potential sources of bias were considered narratively.

Results

This systematic review synthesized current evidence
from eleven studies exploring the epigenetic mecha-
nisms associated with electroconvulsive therapy (ECT)
in patients with treatment-resistant major depressive
disorder (TR MDD) (table 1). The results provide con-
verging but preliminary evidence that ECT may induce
epigenetic changes—potentially underlying thera-
peutic response and symptom improvement. Eight
studies investigated the role of DNA methylation as
a potential biomarker or mechanistic correlation of
Electroconvulsive Therapy (ECT) response, while three
studies explored the role of microRNAs (miRNAs) in the
context of ECT, utilizing both discovery and validation
approaches. In total, ' promising epigenetic biomark-
ers were examined in the studies (table 2).

ECT and DNA Methylation Findings
Epigenome-Wide and Genome-Wide Analyses

Carvalho Silva et al (2024) conducted a comprehen-
sive epigenome-wide association study (EWAS) to
identify methylation changes associated with clinical
outcomes of ECT. Longitudinal analyses revealed differ-
entially methylated probes (DMPs) and regions (DMRs)
nominally associated with symptom improvement
and response status, including genes such as ADARBT,
FAM20C, IQCE, and SLC25A24. Female-specific analy-
ses uncovered additional significant and trend-signifi-
cant DMRs in genes implicated in psychiatric disorders
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(ZFP57, GAS7, ADORA2A), trauma exposure (RIPOR2),
and immune regulation (TOLLIP, LAT, FAM30A).
Although none of the findings survived false discovery
rate correction, the results suggest potential biological
pathways modulated by ECT, particularly in sex-specif-
ic contexts.??

Similarly, Sirignano et al (2021), using a genome-wide
DNA methylation approach, identified two differential-
ly methylated genes, TNKS and FKBP5, surpassing the
stringent genome-wide significance threshold, both
of which have been previously implicated in stress-re-
sponse regulation and psychiatric vulnerability.?

Candidate Gene Methylation Studies

Several studies focused on targeted DNA methyla-
tion analysis of stress-related and neuroplasticity-asso-
ciated genes. Maier et al. (2023) assessed methylation
of NR3C1 (glucocorticoid receptor) and POMC, report-
ing lower baseline NR3C1 methylation in unmedicated
depressed controls compared to both ECT-treated pa-
tients and healthy controls. ECT induced a reduction
in methylation levels of both genes, with responders
showing lower post-treatment NR3C1 methylation
than non-responders.?*

Schurgers et al (2022) observed increased mRNA ex-
pression of BDNF, ERK1, and NR3C1 during ECT, with
corresponding changes in DNA methylation, highlight-
ing dynamic transcriptional regulation during treat-
ment.?> Similarly, Kleimann et al (2015) found that ECT
remitters exhibited significantly lower methylation in
BDNF promoter regions (particularly exon 1), suggest-
ing epigenetic modulation of neurotrophic signaling as
a mechanism of ECT efficacy.?

Moschny et al (2020) performed a genome-wide
methylation screen and implicated several novel genes
(RNF175, TBC1D14, TRERF1) in ECT response.” In a sep-
arate analysis, while no baseline methylation differences
were observed in t-PA and PAI-1 between remitters and
non-remitters, cell-type-specific methylation differences
were noted, underscoring the relevance of immune cell
heterogeneity in peripheral biomarkers.?®

In an independent replication study, Neyazi et al
(2018) demonstrated higher p11 promoter methyla-
tion in ECT responders across two clinical cohorts, re-
inforcing the potential predictive utility of this locus in
antidepressant response.?

ECT and Non-Coding RNA Findings

Genome-Wide and Transcriptomic Analysis

Israel-Elgali et al (2021) conducted a genome-wide
assessment of miRNA expression profiles before and
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Table 1. Key findings of the included studies.

Author (Year) N (ECT Biomarker/ ECT Protocol Concomitant Outcome Key Findings
pts) Epigenetic Target Medication Scale
Kleimann etal 11 BDNF promoter Thymatron IV; 3 medications MADRS Lower baseline exon |
2015 (exons 1, IV, VI) ECT sessions/week including antide- Score <12 methylation predicted
methylation; serum  over 3, 5 weeks. pressants (n=10), remission; no serum
BDNF antipsychotics BDNF change
(n=9) remained
unchanged
Gururajan et 24 miRNA transcrip- bi-weekly brief- Usual antidepres- MADRS let-7b/c lower vs
al 2016 tome (let-7b, let-7c)  pulse bitemporal sants continued >50% controls but neither
ECT (not specified decrease  predicted or changed
further) with ECT
Kolshus et al 16 miRNA  miR-126-3p, hand-held elec- Mixed; psychotic HDRS, Psychotic depression
2017 cohort; miR-106a-5p; trodes on the subgroup often on  BPRS-5 showed elevated
37 miRNA  VEGF-A mRNA Spectrum 5000M antipsychotics miRNAs & VEGF-A;
validation device; Two normalised post-ECT.
cohort; group, parallel, No miRNA changes in
97 VEGF-A double-blind non-psychotic depres-
cohort randomised con- sion
trolled non-infe-
riority trial com-
paring high-dose
R-unilateral with
standard-dose
bitemporal ECT;
2 times/week
Neyazi et al 76 (11 p11 (S100A10) Not specified medication MADRS Higher baseline p11
2018 Proof of promoter remained >50 % methylation robustly
Concept + methylation unchanged decrease  predicted response
65 replica-
tion)
Moschny et al 17 Genome-wide DNA  Thymatron IV; medication MADRS 8 novel CpGs (RNF175,
2020a methylation R-unilateral 3 remained =50 % RNF213, etc.) associat-
times/weekly up unchanged decrease  ed with response
to 4 weeks
followed by main-
tenance ECTs
applied only once
a week.
Moschny et al ~ first t-PA (PLAT) & Ultra-brief pulse medication HAM-D or Strong cell-type meth-
2020b cohort PAI-1 (SERPINET1) devices [Mecta remained MADRS ylation differences; no
(n=59) DNA methylation 5000Q and unchanged >50% global ECT effect
second (cell-sorted) Thymatron IV]; decrease
group R-unilateral; 3 was inter-
(n=28) times/week up to preted as
4 weeks response,
<7
HAM-D
or <10
MADRS as
remission
Sirignano et al 34 Differentially meth-  Thymatron IV; uni- Not specified HDRS-17  CpG in TNKS (g<0.05)
2021 ylated CpG sites, lateral stimulation A or & FKBP5 were differen-
Genome-wide DNA  with the possibility >50 % tially methylated above

methylation

to change to bilat-
eral stimulation at
the discretion of
the ECT supervi-
sor; 2-3times/week

stringent statistical
threshold, related to
response

Continues
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Author (Year) N (ECT Biomarker/ ECT Protocol Concomitant Outcome Key Findings
pts) Epigenetic Target Medication Scale
Israel-Elgaliet 17 miRNA & mRNA hand-held elec- Compared with HAM-D24  TFKBP5, LITGA2B,
al. 2021 transcriptome trodes ; unilateral;  SSRI & ketamine >50 % TmiR—24—3p unique to
2 times/week groups decrease  ECT responders
and a
score <16
at the end
of treat-
ment
Schurgers et 19 mRNA (BDNF, ERK1, ThymatronR Benzodiazepines MADRS mRNA T for BDNF,
al. 2022 NR3C1) & DNA System IV device;  were stopped >50 % ERK1, NR3C1; correlat-
methylation bitemporal elec- before the first decrease  ed with DNA methyla-
trode position; 2 ECT session. tion levels.
times/week Other medications
mean sessions = including antide-
6.1 (3-11) pressants remained
unchanged.
Maier et al. 31 NR3C1-1F & POMC  Thymatron IV; Registry patients MADRS Responder baseline
2023 DNA methylation unilateral; 3times/  on standard medi- =50 % lower NR3C1 meth-
week up to 10 cation decrease  ylation; both genes
(£4) sessions demethylated acutely
Carvalho Silva 32 EPIC EWAS Thymatron medication MADRS Identified multiple
et al. 2024 DG ;Bilateral remained >50 % DMPs and DMRs relat-
brief-pulse; unchanged decrease  ed to symptom varia-
3times/week tion and response,eg.
for 4 weeks CYB5B, PVRL4, ADARBT1,
IQCE, SLC25A24.
Female-specific DMRs
involved psychiatric,
trauma-related, and
immune-related genes
(e.g., ZFP57, POLDA4,
H19). Pathway analysis
highlighted transcrip-
tional, growth, and
immune processes.
Table 2. Promising epigenetic biomarkers of ECT response.
Epigenetic Mechanism Biomarker

DNA Methylation
(candidate genes

NR3C1, POMC, BDNF (exon |, IV, VI), FKBP5, TNKS, SLC25A24, ADARB1, FAM20C, IQCE, RNF175, RNF213,
TRERF1, TBC1D14, WSCD1, TOLLIP, LAT, FAM30A, ZFP57, GAS7, ADORA2A, RIPOR2, t-PA, PAI-1, p11

(S100A10, promoter methylation), VEGF-A (mRNA)

microRNAs (miRNAs)

let-7b, let-7c, miR-126-3p, miR-106a-5p, miR-24-3p

after ECT in patients with TR MDD. While no statistically
significant changes remained after correction for mul-
tiple comparisons, exploratory analyses revealed a po-
tential upregulation of miR-24-3p associated with ECT
response, warranting further investigation in larger co-
horts.

Gururajan et al (2016) examined baseline and
post-treatment expression of let-7b and let-7¢, two
miRNAs implicated in neuroinflammation and synap-
tic plasticity. Although expression levels were reduced

in patients relative to healthy controls at baseline, no
significant changes were observed post-ECT, nor was
there an association with treatment outcome.”

Targeted and Subtype-Specific miRNA Studies

Kolshus et al (2017) employed a discovery-validation
framework to examine peripheral blood miRNA and
VEGF-A (Vascular endothelial growth factor A) mRNA
levels in MDD patients undergoing ECT. In individuals
with psychotic depression, levels of miR-126-3p and
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miR-106a-5p were elevated at baseline and normalized
following ECT, in parallel with reductions in VEGF-A.
These changes were not observed in patients with
non-psychotic depression, suggesting a potential sub-
type-specific epigenetic signature responsive to ECT.?

Discussion

Across eight studies, DNA methylation emerged as a
frequently examined epigenetic marker, with several
investigations identifying differentially methylated po-
sitions (DMPs) and regions (DMRs) before and after ECT.
Notably, Carvalho Silva et al (2024), employing an epig-
enome-wide association approach, found DMPs and
DMRs associated with symptom changes and clinical
response, annotated in genes such as ADARBT1, IQCE,
FAM20C, and immune-related loci such as SLC25A24
and NLRP6. Although these findings did not survive
false discovery rate correction, they highlight genes in-
volved in transcriptional regulation, immune signaling,
and stress response.?

Several studies investigated candidate genes pre-
viously implicated in HPA axis regulation. Maier et al
(2023) and Schurgers et al (2022) both reported altered
methylation in NR3C1, the gene encoding the gluco-
corticoid receptor. Maier et al. found that responders
to ECT exhibited lower NR3C1 methylation post-treat-
ment, suggesting normalization of stress-related epi-
genetic patterns.?* Similarly, Schurgers et al observed
increased NR3C1 mRNA and correlated DNA methyla-
tion changes during ECT, supporting functional rele-
vance.”

The BDNF gene, a critical gene for neuroplasticity, was
also differentially methylated in responders. Kleimann
et al (2015) found that ECT remitters had significantly
lower BDNF promoter methylation (especially exon I),%
whereas Schurgers et al additionally demonstrated an
increase in BDNF mRNA expression, linked to methyl-
ation dynamics.? It has been previously suggested as
a biomarker able to distinguish between healthy and
depressed subjects.?? These findings support previous
hypotheses that BDNF regulation may mediate ECT-
induced neuroadaptive processes.

Other genome-wide or targeted studies identified
novel epigenetic candidates: TNKS and FKBP5 23;
RNF175, WSCD1, TRERF1;27 and p11 (ST00A10)*° the
latter showing higher promoter methylation among
ECT responders in two independent samples. However,
some methylation effects were found to be cell-type
dependent,? highlighting the complexity of interpret-
ing peripheral epigenetic data.

The role of non-coding RNAs, particularly microRNAs
(miRNAs), was evaluated in three studies. The findings

remain mixed and methodologically heterogeneous.
Kolshus et al (2017) conducted a multi-phase investi-
gation, identifying normalization of elevated miR-126-
3p and miR-106a-5p levels post-ECT in patients with
psychotic depression. These miRNAs are known to reg-
ulate VEGF-A, whose mRNA levels also decreased after
treatment, indicating a possible coordinated epigenetic
and transcriptomic response in specific depression sub-
types.®' Although the present systematic review focused
exclusively on studies involving patients with major
depressive disorder (MDD), it is worth noting related
work in other psychiatric populations. A recent study by
Saglam et al (2024) investigated peripheral microRNA
expression in patients with schizophrenia undergoing
ECT. The authors examined miRNA expression before
and after ECT, identifying differential expression of miR
20a 5p and miR 598 in patients with schizophrenia rel-
ative to healthy controls.32 However, no statistically
significant changes were observed post-treatment, ech-
oing findings from some MDD studies where miRNA re-
sponses to ECT were similarly variable or inconclusive.
These results underscore the methodological challenges
and inter-individual variability inherent in miRNA bio-
marker research, and further support the need for larger,
diagnosis-specific, and well-powered studies.

In contrast, Israel-Elgali et al (2021) reported no ge-
nome-wide significant changes in circulating miRNAs
but observed an upregulation of miR-24-3p under less
stringent statistical thresholds, suggesting potential
sensitivity limitations in miRNA detection methodolo-
gies.’® Gururajan et al (2016) similarly found reduced
let-7b/c expression in TRD patients relative to controls,
but no predictive or treatment-related changes, cast-
ing doubt on their utility as dynamic biomarkers of ECT
response.’

The focus of research in animal studies was to prove
a well-established epigenetic effect of the electrocon-
vulsive seizures (ECS), analogous to ECT in animal stud-
ies, in the brain of rodents, and provide the knowledge
background and a stimulus for further research. The an-
imal studies literature reveals that Electroconvulsive sei-
zures have multiple epigenetic effects that are hypothe-
sized to adjust the therapeutic effects of ECT. Based on
the studies included in the de Jong et al review' and
more recent studies,?®3435 the epigenetic effects of ECS
cover all the spectrum of epigenetic mechanisms and
include increased histone acetylation in c-Fos, BDNF,
and CREB genes; demethylation of BDNF promoter12,
ECS-induced HDAC2 upregulation and decreased H3
acetylation at Arc promoter 32 significant decline in
H3K9 acetylation in the hippocampus following chronic
electroconvulsive seizure,** p11 promoter and changes
in the level of various hippocampal miRNAs.?



Nonetheless, the results cannot be extrapolated to
a clinical population of individuals with severe and/or
chronic depression, and the results can be considered
explorative due to the early phase of neuroepigenetic
research and the lack of replication in most of the find-
ings. In contrast to this viewpoint, the most recent an-
imal study of Neyazi et al*® managed to yield results in
a proof-of-concept clinical trial. Utilizing a chronic mild
stress model of MDD, the group obtained citalopram-re-
sistant rats, and ECS was used. Besides, the group pro-
posed cortical ECS as a more valid procedure to mimic
ECT than auricular ECS. The results depict a higher p11
promoter methylation, which was also found in the first
clinical trial and was then replicated in a second one.
This translational study successfully validates the first
biomarker reliably predicting the responsiveness to ECT.

Collectively, the evidence suggests that ECT is as-
sociated with measurable epigenetic modifications,
primarily in DNA methylation and to a lesser extent in
non-coding RNA expression. Genes involved in neuro-
plasticity (BDNF), HPA axis modulation (NR3C1, FKBP5),
inflammation, and synaptic regulation appear to be
central mediators. The heterogeneity of findings across
studies reflects both the complexity of epigenetic
regulation and the diversity of analytic strategies em-
ployed. No studies in humans concerning histone mod-
ifications were found, leading to the recommendation
of future research.

Despite the promising insights presented, several lim-
itations must be acknowledged. The included studies
were heterogeneous in terms of sample size, ECT pro-
tocols, clinical populations, and methods used to assess
epigenetic changes, limiting the comparability of find-
ings. It is important to note that more research is need-
ed before a reliable conclusion can be made, not only in
terms of the reproducibility of the results in larger sam-
ple sizes. Most studies featured small cohorts and lacked
replication, which increases the risk of false-positive re-
sults. Additionally, most of the studies did not report or
control for key confounders such as medication status,
comorbidities, or baseline inflammation, all of which
may influence epigenetic signatures. Formal risk of bias
assessment was constrained by the variability in study
design, but methodological limitations, such as the ab-
sence of blinding, small sample sizes, and lack of longi-
tudinal follow-up, were common.

Furthermore, the reliance on peripheral blood as
a proxy for brain-based changes introduces an addi-
tional layer of uncertainty, given the tissue specificity
of epigenetic mechanisms. Due to ethical reasons, the
most acceptable sample is peripheral blood, leading
the focus of studies to shift in search of biomarkers that
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can be traced in the blood. However, since epigenet-
ic changes are cell- and tissue-specific, there is a pos-
sibility that some results may not to reflect the actual
changes in the brain. Though DNA methylation varies
between tissues, some inter-individual variations are
reflected across the brain and blood in humans.3¢

From a future perspective, further research is need-
ed to lead to more conclusive results. We recommend
research in a multi-omics approach for ECT effects and
biomarkers, incorporating longitudinal designs, and
considering cell-specific and brain-derived samples
where feasible. Strategies that would enhance biomark-
er validity include adequately powered sample sizes and
a priori hypotheses for the role of the markers of inter-
est. Ideally, as stated in the studies choice of prior un-
medicated patients will potentially yield more accurate
results. Moreover, assessment of SNPs in cases of overlap
with areas of interest can eliminate bias and potential in-
fluence in the results. Considering research for optimiza-
tion of therapies for MDD, studies can be conducted for
biomarkers for second-and third-line treatment of treat-
ment-resistant MDD, including repetitive transcranial
magnetic stimulation (rTMS). There is a plethora of mo-
lecular mechanisms involved in the pathophysiology of
depression, which can be a target for epigenetic studies.
Instances with evidence of epigenetic changes include
serotonin transporter-regulating genes, glucocorticoid
receptors, and GABA receptors.*’

Epigenetics is a promising type of novel biomark-
er for treatment response for ECT and could improve
predictability when used in combination with more es-
tablished predictors.*® Epigenetic modifications across
the genome represent orchestrated phenomena that
modulate the transcriptional output of the genetic
code. In this sense, identifying the aberrant changes in
the epigenetic landscape associated with human dis-
ease and the factors promoting such alterations pro-
vides the potential for new biomarkers that contribute
to clinical decisions. A patient’s epigenetic profile may
represent a measurable combination of genetic and
clinical predictors that could have more prognostic val-
ue than either alone, potentially improving physician
decision-making and patient experience. 34

Conclusion

This systematic review synthesized evidence from
eleven studies investigating epigenetic mechanisms as-
sociated with electroconvulsive therapy (ECT) response
in patients with treatment-resistant major depressive
disorder (TR-MDD). Across these studies, a total of 31
promising epigenetic biomarkers were identified, in-
cluding DNA methylation patterns in genes related to
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HPA axis regulation, neuroplasticity, inflammation, and
immune modulation, as well as miRNAs. While the most
consistently investigated mechanism was DNA methyl-
ation, a smaller number of studies explored non-coding
RNAs, with no human studies addressing histone modi-
fications. The findings suggest that epigenetic changes
may play a mediating role in ECT-induced symptom im-
provement, reflecting underlying molecular adaptations
to treatment. However, the overall body of evidence
remains preliminary, due to limitations such as small
sample sizes, heterogeneity in patient populations and
methodologies, lack of replication, and reliance on pe-
ripheral blood samples rather than brain-derived tissue.
The observed variability in epigenetic signatures across
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MEPINHWH

H nAektpoomacpoBepansia (HXO) amoteAei pia amd TI¢ MO amoTEAECUATIKEG OepameieC yia A0OEVEIC e YAPUAKOAVOEKTIKN

peiCova katabAimTikn Siatapayr. Qotoo0, ol Bloloyikoi unxaviopoi mou Siémouv tn BepameuTikn TS SpAon MAPAUEVOUV EV

pépeL adleukpivioTol. H emyeveTikn pUOUIoN €xel avadeixBei Mpoo@aTa we £Vag UTTOCXOUEVOS TOUENG YIO TNV KATAvONnon Tng

Moplakng Bdong tTng amdkplong otnv HXO. IKomO¢ AuTr¢ TNG CUCTNUATIKAG AVACKOTTNONG ATAV N KATAypa®r Kat cuvOeon Twv

UTTAPXOUOWV LEAETWV TTOU SLEPEVVOUV EMIYEVETIKOUG BlodeikTeG OXeTICOUEVOUG PE Ta BepameuTIKA amoTteNéopaTa TG HXO oe

avBpwmivoug MANBuopoUC. AlevepyriOnKe CUOTNUATIKY avackomnon oTi¢ Bdoelc Sedopévwv PubMed kat Scopus yia HENETEC

mou SnpootevOnkav petadl lavovapiov 2015 kat Maptiou 2025, cUpewva pe Tig 0dnyieg PRISMA 2020. Kpitripla évtaéng amo-
Téleoav: (1) mpwtdTUTEG, AEloNOYNUEVEC ATTO OUOTIUOUG EpYanieg, (2) Siepevvnon Twv emdpdoewv TG HXO o€ emyeVETIKOUG

SeikTeg Kal (3) dtayvwon peiCovog KatabNmTIKAG Slatapayng. AmOomaopa SESOUEVWY aPOPOUCE GTOUG ETTIYEVETIKOUG OTO-
XOUG, TA XAPAKTNPLIOTIKA TwV aoBevwy, TIC TAPAUETPOUS TNG HXO Kal Ta KAVIKA amoteAéopata. EA@Onoav umdyn o kivbuvog
MEPOANYIAC KAl N ETEPOYEVELQ TWV MEAETWV. EVTEKA LEAETEC TTANPOVCAV Ta KPLTrPla évTaéng, mepAapBAvovTag GUVOAIKA 498

aoBeveic pe TR-MDD. 310 6UVOAO TWV PEAETWY EVTOTIOTNKAV 31 UTTOOXOUEVOL ETTIYEVETIKOI BLOSEIKTEG, TTOU OXETI(OVTAL PE TN

VEUPOTTAAOTIKOTNTA, TN PpUOUION Tou d€ova YYE (UmoBaAduou-unmopuUONC-eMVEPPLSIWVY), TN GAEYUOVH, TNV AVOCIAKI) CNUATO-
60tnon kal ta un Kwdikd RNAs. Ot mo ouxvd peAeTnpévol unyaviopoi ntav n pebuliwon tou DNA Kai n ékgpacn microRNA
(MiRNA). Kapia perétn og avBpwmoug Sev eE£TACE TPOTIOTOLAOELG IOTOVWY. H TapoUoa GUOTNMATIKA AVAOKOTTNGN TTAPEXEL
TIPOKATAPKTIKA EUPAMATA TTOU UTTOOTNPICOUV TOV PONO TWV ETTIYEVETIKWY UNXAVIOHWY —16iwg TNG HEBUAiwong Tou DNA kat
¢ ékppaonc MiRNA- otn puBUIoN TNG avtamokplong otnv HXO o€ acBeveic pe TR-MDD. Av Kal Ta euprpaTa avadelkvUouV
uTTOYRPLOUG BLoSEIKTEG Yia KAWVIKA Ta&vopunon Kal Yuxlatpikn akplBeiag, ol pikpoi mAnBuopoi detypdtwy Kat n pebodoloyikn

€TEPOYEVELD TTEPLOPICOUV TN YEViIKELON. ATTAITOUVTAL HEYOANUTEPEG, TUTTOTTIOINUEVEG KAl TIPOOTITIKEG LEAETEC Yla TNV EMKUPWON
Kal mepaltépw aglomoinon auTwy Twv MPWIHWY SESOUEVWV.
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