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Editorial

On the sectorization of psychiatric services

ARTICLE HISTORY: Received 1 January 2025/Published Online 24 March 2025

Sectorization, the organizational principle of dividing the population into geographic sectors and developing all necessary
public hospital and outpatient services within each sector, emerged as part of the broader movement to reform psychiatric ser-
vices in Europe as early as the 1950s. In France, sectorization began in the 1960s through the joint management of hospitals and
new outpatient services and was institutionalized by 1985 laws establishing sectors for 75,000 residents for adults and 150,000
for children and adolescents, today numbering 830 across the country.' Another form of sectorization evolved concurrently in the
United Kingdom through the development of community psychiatry and later the establishment of mental health trusts.? Since
then, sectorization has been adopted in most European countries,* while in some, like Belgium, community psychiatry has been
linked to primary healthcare services.*

Sectorization aims to facilitate service accessibility and continuity of care, contributing to the reduction of hospitalizations and
readmissions. International experience indeed shows that the implementation of sectorization has been associated with many
achievements of community psychiatry® and that it has significant long-term positive outcomes for the users of mental health
services in terms of functioning and met needs.?

In all countries, as expected, there was a gradual transition from the development of units with specific catchment areas to the
full establishment of a sectorized system with administrative, managerial, and operational efficiency. In some countries, despite
earlier declarations, its implementation progressed only in recent years, as in Portugal® and Greece.” Additionally, in recent dec-
ades, the expansion of community-based interventions has brought about complex problems in the liaison of various service
units and the issues caused by the widening gap between growing needs and cuts in public funding.

In Greece, Law 2071/1992 and Framework Law 2716/1999 designated sectorization as the organizational principle of public
psychiatric care, while Law 2716/1999 also introduced community mental health as a core principle. However, deinstitutionaliza-
tion remained the central axis of the reform for a long time, rather than the development of community mental health units, and
thus the implementation of sectorization lacked adequate support in practice.” In 2019, 38 adult sectors (11 in Attica) and 17 child
and adolescent sectors (4 in Attica) were registered, accommodating populations of 250-300,000.2 However, only a few sectors
provide an adequate range of services. The deficiencies lead to bypassing sectorization, especially regarding hospitalizations,
and widespread use of private services. This situation undermines continuity of care and contributes to relapses and high rates of
involuntary hospitalizations, especially in Athens.

Mental health sectors in Greece include public hospitals and outpatient services as well as many residential and outpatient care
units of NGOs. The lack of units’ coordination, liaison, and synergy in each sector became evident with the failure of the Mental
Health Sectoral Committees established by Law 2716/1999, which only had advisory roles. Law 4461/2017 provided for the estab-
lishment of managerial boards of mental health sectors within the health regions, and regional inter-sectoral councils were also
established, but its implementation did not continue.

Sectorization has not solved the problem of readmissions so far. For example, in the Psychiatric Hospital of Attica, readmissions
within one year currently range from 41% to 45% of total admissions.’ Nevertheless, it highlighted the central role that communi-
ty psychiatry can play in the prevention, treatment, and social integration of the most severe cases. However, for its completion,
beyond administrative and managerial arrangements, it was necessary to address severe shortages in public services, particularly
in hospital beds and staffing of mental health centers, so they could fully meet the various needs in each sector. Additionally,
psychosocial rehabilitation interventions remained limited and practically not sectorized. During the pandemic and afterward,
the weakening of public services continued, while most of the new projects were given to NGOs and mainly focused on special-
ized interventions, such as early intervention in psychosis, psychogeriatrics, and autism care. The entire process underscored the
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urgency of a preliminary study of needs at a national level and by sector, as well as of advancements in coordination and liaison
between different units.

The principle of sectorization was maintained in the 2021-2030 National Action Plan for Mental Health.'® However, today we
face an unprecedented administrative and organizational framework introduced by Law 5129/1.8.2024, which attempts two ma-
jor shifts. First, it centralizes the management of all psychiatric services in the new Regional Management Board of Mental Health
Services in each of the seven health regions. Second, it centralizes the management of all different services for addictions under
a private-law entity called the National Organization for the Prevention and Treatment of Addictions. It, therefore, proposes a
massive organizational reorganization entrusted to regional management in each health region while abolishing articles from
previous laws on the sector-based organization.

It's worrying that these newly established boards will be in charge of all psychiatric units in a “mega-sector” with huge op-
erational needs that didn't seem to have been planned for. Similarly, the immediate abolition of the organizational structures
of major psychiatric hospitals in Attika and Thessaloniki without necessary provisions to address potential operational issues is
troubling.

The effective operation of mental health service units cannot be achieved without specific catchment areas and a clear organi-
zational structure. Thus, contributions from managerial and scientific leaders of various units, as well as from scientific and profes-
sional associations, are needed to provide substantive clarifications and amendments in implementing this new law in a manner
consistent with the essence of sectorization.

Dimitris Ploumpidis
Emeritus Professor of Psychiatry, National and Kapodistrian
University of Athens, Greece

George Konstantakopoulos
First Department of Psychiatry, National and Kapodistrian
University of Athens, Greece
Editor-in-Chief of Psychiatriki

References 7. Loukidou E, Mastroyiannakis A, Power T, Craig T, Thornicroft G, Bouras
N. Greek mental health reform: views and perceptions of profession-
1. Petitjean F. The Sectorization System in France. Int J Ment Health 2009, als and service users. Psychiatriki 2013, 24:37-44, PMID: 23603267
38:25-38, doi: 10.2753/IMH0020-7411380402

8. Ministry of Health, Office of the Secretary General. Report: Sectoral plan-
2. Johnson S, Thornicroft G. The sectorisation of psychiatric services in ning for the development of mental health units, 2019. Available from:
England and Wales. Soc Psychiatry Psychiatr Epidemiol 1993, 28:45-47, https://www.moh.gov.gr/articles/health/domes-kai-draseis-gia-
doi: 10.1007/BF00797833 thn-ygeia/c312-psyxikh-ygeia/monades-psyxikhs-ygeias/5520-ek-
3. Burns T. Community psychiatry’s achievements. Epidemiol Psychiatr thesh-sxediasmos-anaptykshs-monadwn-psyxargws (in Greek)
Sci 2014, 23:337-344, doi: 10.1017/52045796014000560
9. Psychiatric Hospital of Attica. Indicators. Interactive data presentation.

4. Baig BJ, Delvenne V. Psychiatry in Belgium. Int Psychiatry 2008, 5:88-

90, PMID: 31507959 Patients examined and admitted per sector, 2015-2024. Available from:

https://app.powerbi.com/view?r=eyJrljoiMDc30DQ3NzItY WQzNi-

5. Bilow PH, Einkel D, Allgurin M, Torge’.CJ, Jggermzflm M, ErAnsth—BraveII 00YWQXLWFmMTgtODcwNWM5YjA20Dg3liwidCI6ImI30TFIODAWL-
Met al. Aging of severely mentally ill patients first admitted before WRKYmYtNDBiIMS05Y2I0LWU2ZTAWZGEyNTATMylsimMiOjh9 (in Greek)
or after the reorganization of psychiatric care in Sweden. Int J Ment
Health Syst 2022, 16:35, doi: 10.1186/513033-022-00544-9 10. Ministry of Health. National Action Plan for Mental Health 2021-2030.

6. Sampaio F. For a new psychiatric and mental health nursing: The era Available from: https://www.moh.gov.gr/articles/health/domes-kai-
of sectorization. Revista de Enfermagem Referéncia 2022, 6(Supl. 1): draseis-gia-thn-ygeia/c312-psyxikh-ygeia/c685-draseis/11499-eth-

e22EDsupl1, doi: 10.12707/RVI22EDsupl1 niko-sxedio-drashs-gia-thn-psyxikh-ygeia (in Greek)



Psychiatriki 15

ApOpo cuvta&nc

Ma TNV TOHEOTOINON TWV PUXIATPIKWY UTTNPECIWV

IZXTOPIKO APOPOY: Mapahriebnke 1 lavouapiou 2025/AnpooctevBnke Aladiktuakd 24 Maptiou 2025

H topeomnoinon, SnAadn n opyavwTiki apxn tng Staipeong Tou MANBUCHOU O YEWYPAPIKOUG TOUEIG Kal N avamtuén otov KAOe
TOMEN OAWV TWV aTAPAiTNTWY SNUACIWY VOCOKOUEIAKWY KAl E§WVOCOKOUELAKWY UTTNPECIWY, avadeixBnke evtog TnG eupeiag Kivn-
ONG AVAUOPPWONG TWV YPUXIATPLIKWV UTTNPECIWV 0TNV Eupwn nén and t dekaetia Tou 1950. Xn MaAAia n topeonoinon Eekivnoe
amno ™ dekaetia Tou 1960 péoca amd Tnv Kowvr) S1EUBUVON TWV VOCOKOUEIOKWY KAl TWV VEWV £EWVOCOKOUEIOKWY UTTNPECIWV Kal
KATOXUPWONKE pe vopoug tou 1985 mou eykabidpuoav topeic 75.000 katoikwv yla Toug vAAkoug kat 150.000 yia ta maudid kat
Toug epriBoug, orjuepa 830 e OAOKANPN TN Xwpa.! Mia AAAN pop@r Topeomoinong e€ehixBnke mapdAnAa oto Hvwpévo Baoihelo
HEe TNV eykaBidpuon TnG KOIVOTIKAG YUXIATPIKAG KAl 0Tn cuvéxela TN Snuiovpyia Twv mental health trusts.? EktoTe n Topeomoinon
VI0BETABNKE OTIG TEPLOCOTEPEG XWPEG TNG EpWTING,® eV O€ OPIopEVEG, OTTWG TO BEAYIO, N KOIVOTIKH Yuxlatpikh cuvdEBnKe Kupi-
WG HE TNV MpwTtodbuia gpovtida vyeiag.*

H toueomoinon otoxevel otnv €€ac@AAion TNG TPOORACIHOTNTAG TWV UTTNPECLWY KAl TOU CLUVEXOUG TNG GPovTidag Kal Katd
TTPOEKTAON CUMBAAEL OTN PEiWON TWV VOONAEIWV KAl TwV emavelcaywywv. H S1ebvig epmelpia dvtwg deixvel 0TI ouvdEBNKe e TTON-
A4 eMITEVYUATA TNG KOIVOTIKNA G YUXLIOTPLKAG, OTTOU EQAPUOOTNKE? KAl OTL €XEL ONUAVTIKA OETIKA HAKPOXPOVIA ATTOTEAECHATA OTOUG
AATITEC UTTNPECIWV PUXIKIAG UYEIQG OGOV apopd TN AEITOUPYIKOTNTA TOUG Kal TNV KAAUYPN avayKwv.®

Y& ONEG TIG XWPEG, OTIWG ATAV AVAUEVOUEVO, TTapatnEnBOnKe pia otadlakn petdfaon amod tn dnuioupyia HovASwWY PE GUYKEKPL-
pévn meploxn KAAuyng (catchment area) éwg tnv mAfpn eykabidpuon Topgomoinpévou CUOTHUATOC, UE SIOIKNTIKY, SIOXEIPIOTIKN
KOl AEITOUPYIKH EMAPKELQ. Z€ OPIOUEVES XWPEC, TTAPA TIC TTOAAIOTEPEC e€ayyeNieg pdvo Ta TEAEUTAIA XPOVIA TEBNKE TO {ATNUA TNG €-
@APHOYNRE TNG, OTTWG yia mapddelypa otnv MoptoyaAial kat otnv EAAASa.” EmmAéov, Ti¢ TeEAeuTaieg SeKaETieG N ouveXC Slelpuvon
TWV MAPEUPACEWY OTNV KOWVOTIKH PUXIATPLKN €KAVE EP@av Ta ouvOeTa PoAuaTa 0t Slaclvdeon Twv S1aPOPWV UTINPECIWY
kal Ta Stapkn mpoBAuata mou Snuioupyei To avolyua T Yaidag peta&d Sielpuvong avaykwy Kal TEPIKOTIWY oTn dnuooia
xpnuatoddtnon.

>tnv ENada o vépog 2071/1992 kat o vépog miaioto 2716/1999 6ptoav tnv Topeomoinon wg Bacikh opyavwTikh apxn Thg on-
pootag Yuxlatpikig @povtidag, evw otov 2716/1999 mpooTtéOnke we BaACIKN apxn N KOWOTIKN YUXIKK LYIEWVH. KEVTPIKOG SpwG d-
&ovag TnG peTappLUBIONG TTAPEPEIVE Yia PeyEAo SLACTNUA O AOISPUHATIOUOG KAl OXL N AVATITUEN AVOLXTWV KOIVOTIKWY HovAdwv
Kal €10l n Topeomnoinon Sev gixe emapkn otApEn otnv mpdén.”’ To 2019 kataypd@nkav 38 Toueic evnAikwv (11 otnv ATTikn) Kat 17
madlwv Kat eprwv (4 otnv ATTIKR) Kat autoi TNG Ta&ng Twv 250-300 KATOoIKWV.8 Alyol dpw Topeic Stabétouv éva oTolXElWSWE
EMAPKEG OUVONO UTTNPECIWV. Ot ENeIPELC 08dNYOUV OTNV TAPAKAUYN TNG TOPEOTIOINONG, KUPIWG OE OTL Apopd TIG VOONAEIEC, Kal
oTNV €upeia Xxprion ISIWTIKWY UTTNPECLWV. AUTHA N KATAOTACN UTTOVOUEVEL TO OUVEXEG TNG @POVTIOAG KAl CUMPBANEL O UTTOTPOTTEG
Kal o€ TTOAVAPIOUEC aKOVOIEC VOoNhAEie, Kupiwg otnv ABrjva.

>Tnv EANASa evtog TV PuXIATPIKWY TOPEWY OAUEPA CUVAVTOUUE SNUOCIEC VOOOKOMEIOKEG KAl EEWVOCOKOMEIOKES UTTNPETIES
KaBw¢ Kat ToANEC Hovadeg Twv MKO, 0TEYAOTIKEG Kal AVOIKTEC. To PORANUa NS EMEeIPNC cuvToviopou, Slacuvdeong Kal ou-
VEPYELOG TWV PHoVASWV TOu KABE Topéa €ylve TPOPAVEG HE TNV armoTtuyia Twv Topeakwv Emtponwv WYuxikAg Yyeiag Tou vopou
2716/1999 o1 omoieg Si1€0etav pdvo cuBouleuTIKEG appodloTnTES. O vouog 4461/2017 mpofBAePe Tn o0OTACH TTEPIPEPEIAKWY
S10IKAOEWV TOPEWV PUXIKAG LYEIOC OTIC YYEIOVOUIKEG MepLpépeEleg, ouyKpoTABNKav meplpepelakd Slatopeakd cupBoulia, al\d
8ev OUVEXIOTNKE N EQAPUOYN TOU.

H topeomoinon &ev éhuoe péxpt oTiypnG To MPOPANUa Twv emavelcaywywv. MNa mapddetypa, oto WNA ol emaveloaywyEég eviog
€VOC £TOUC SlOKUPAIVOVTAL CHEPA O€ TTOGOOTA ATTO 41% WG 45% TOU GUVONOU TWV EICAYWYWV.? AVESEIEE OUWC TOV KEVTPIKO PO-
Ao TTou pmopei va ai€el N KOVoTIKK PUXIATPIKN TNV TTPOANYN, TNV TTAPAKOAOUBNON Kal TNV KOWWVIKN évTaén Twv cofapotepwy
TMEPLOTATIKWVY. QOTO00, Yia TNV OAOKARpWOoN TNG Xpetaldtay, mépa amod SIOIKNTIKES Kal SIOXEIPIOTIKEG PUOUIOELS, va KAAU@OOUV ol
oofapéc eNeiPelg o SnUOOIEC UTTNPETIEC, 181aiTEPA O€ KAIVEG Kal OTEAEXWON KEVTPWVY PUXIKAG LYEIOG, WOTE AUTEC VA AVTATIOKPI-
VOVTAl GTO CUVOAO TWV AVAYKWVY O€ KABE Topéa. Emiong n YuxoKoIVwVIKE amoKaTdoTaon MapEEIVE TTEPLOPLIOUEVN KAl OUCLAOTIKA
Slatopeakn. Ta xpoévia tng mavénuiag Kal HETA OUVEXIOTNKE N amoSuVAPWON TwV SNUOCIWY UTTNPECIWV EVW TA TTEPIOOOTEPA VEQ
npoypdupata §66nkav oe MKO kat kupiwg yia e€eidikeupéveg mapepPdoelg, 6mwg éykaipn mapéufacn otnv Yuxwaon, Ypuxoynpel-
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aTpIKn, PeovTida Tou auTiopov. To cUVOAo TN Mopeiag avéSel€e TNV eMeiyouca avAayKn TPOKATAPKTIKAG MEAETNG TWV AVAYKWY O€
€0VIKO emimedo Kat avd Topéa, alhd Kat opydvwong TnG Stacuvdeong HETAED TWV SIAPOPETIKWV HOVASWV.

310 EOVIKO Zx€610 Apaong ya Tnv Wuxikn Yyeia 2021-2030 Statnprbnke n apxr g topeomoinong.'® Qotdoo, oruepa Bplokod-
MOOTE UMTPOOTA OE HIa TTPWTOYVWPEN SI0IKNTIKA KAl 0pYAVWTIKA VOUIKH) pUBUIoN pe Tov vopo 5129/1.8.2024, ou emixelpei SV pei-
Coveg TopEC. MpwTOo, CUYKEVTPWVEL TN S10iKNON OAWV TWV PUXIATPIKWY UTTNPECIWV OTIC VEEC MePIPEPEIOKES AIOIKNTELG YTTNPECIWV
WuxikAg Yyeiag og kAOe pia amo TG EMTA UYEIOVOUIKEG TTEPIPEPELEC. AEUTEPO, CUYKEVTPWVEL TN Sl1oiknon OAwV Twv SIAQOPETIKWV
UTTNPECIWV TOU Topéa TNG aneédptnong oto NMIA mou ovopddletal EBvikog Opyaviopdc MpdAnyng kat Avtipetwmiong E€aptioswv
(EOMAE). Emyelpei Aourmdv pia tepdotia S1oIKNTIKA avadlopydvwaon, TV omoia evamoBEéTel o€ TTEPIPEPEIAKESG SIOIKNOELG 0 KAOE
UYELOVOUIKH TIEPIPEPELQ, EVW KATAPYE( T APBPa TWV TTPONYOUUEVWY VOUWV YIa TNV IOXU TNG TOUEOTOINONG.

Aev pmopei mapd va yevvd mpoANUATIOUO OTL oL veoTtayeic auTég SIolKAoElg Ba emomTelouv ONEC TIG PUXIOTPIKEG LOVASEC O €-
VAV «UEYA-TOMEN» E TEPAOTIEG AEITOUPYIKEG AVAYKEG TTOU Sev @aiveTtal va TPoAEPONKav. AVTIOTOIXWG TTPOBANUATIONS TTPOKAAEI
N AUECN KATAPYNON TOU OPYAVIOHOU TWV HEYAAWV YuXIATPIKWY voookopeiwy, YNA kat WNO, xwpig Ti¢ avaykaieg mpoBAEYELC yia
QVTIUETWITION TWV TPOBANUATWY AEITOUPYIAC TTOU PITOPOUV VA TIPOKUYOUV.

Aev pmopei va umdpéel opaln Aettoupyia Twv HovASwY YUXIKAG LYEING XwPIG OUYKEKPLUEVO TTANBUOUSO avagopdg Kal Xwpig
ca@EG opyavwTikd oxripa. Mvetat Aotmdv amapaitntn N cuUBoAr Twv SIOIKACEWV KAl TwV EMOTNHOVIKWY SleuBuvoswy Twv S1a@o-
PWV HoVASWV KABWCE Kal TWV EMOTNMOVIKWV/EMAYYEAUATIKWY EVWOEWV WOTE VA UTTAPEOUV OUCIACTIKEC SIEUKPIVIOELG KAl TPOTTO-
TIOIACELG KATA TNV EQAPHOYH TOU VEOU AUTOU VOLIOU CUUPWVES UE TNV OUGIa TNG TOPEOTTOINONG.

Anpntpng Movpnidng
Oudtipog kabnyntric Yuxiatpikng, EKTA

NMwpyo¢ Kwvotavtakomouviog
A" Yuyxiatpiknr KAvikry EKIA
AtgvBuvtric ovtaéng tng Yuxtatpikrig
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Sleep quality and associated factors in teachers
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ABSTRACT

Sleep is an essential part of life, accounting for about one third of an individual’s life expectancy and plays an important
role in quality of life and professional performance. This study focuses specifically on primary school teachers, a group that
often faces high levels of stress. Restorative sleep is vital for dealing with this stress, and when its quality is unsatisfactory,
it can contribute to the development of burnout. The aim of the study was to assess the prevalence of poor sleep quality
among state schoolteachers in Minas Gerais and to identify the factors associated with this condition. The cross-sectional
study included 1,907 teachers who took part in a web survey. It included sociodemographic variables, work characteristics,
lifestyle, and health conditions. The data was collected between October and December 2021, using validated instruments
such as the Pittsburgh Sleep Quality Index (PSQI) to assess sleep quality. The results showed that 39.1% of teachers report-
ed poor or very poor sleep quality. The main variables associated with poor sleep quality included working more than 40
hours a week (OR=1.618), low control over work (OR=1.235), professional dissatisfaction (OR=2.234), poor diet (OR=3.240),
smartphone dependence (OR=2.265) and high fear of COVID-19 (OR=1.532). It was noted that mental health problems, such
as anxiety (OR=1.728), were also significantly related to sleep quality. In addition, although sleep quality varied with age,
older teachers had fewer sleep problems. The study suggests that working conditions and psychosocial factors play a
crucial role in sleep quality, highlighting the importance of interventions that consider the specific needs of teachers. The
recommendations include carrying out regular psychological assessments and applying sleep hygiene practices in order to
mitigate these problems and improve the quality of life of this group.

KEYWORDS: Sleep quality, school teachers, public health.

Introduction category that suffers most from the repercussions of
stress when compared to other professions.® Sleep is
an important component of recovery from stress, and
when it doesn’t occur satisfactorily, it contributes to a
condition known as Burnout.*

Human beings spend an average of one third of their
lives sleeping, which is why personal satisfaction with
the physiological experience of sleep is a fundamental
characteristic of individuals that has a direct impact on

their quality of life and work. Sleep should be restora- Factors of various kinds are associated with the quali-
tive, re-establishing the body’s basic functions and pre-  ty of teachers’ sleep,*® but those that fall within a block
paring it to face the challenges of everyday life."? of variables defined as working conditions seem to

Regarding teachers, this aspect takes on consider-  have a more direct impact on the experience of sleep.
able particularities, given that this is the professional ~ Aspects such as working hours, overtime, high de-
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Address: Av. Rui Braga, S/N° - Vila Mauricéia CEP 39401-089, Montes Claros, Minas Gerais, Brazil - e-mail: igorlima2005@yahoo.com.br
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mands, and low control over the work process seem to
increase the likelihood of a negative sleep experience.®

The aim of this study was to estimate the prevalence
of self-reported poor and extremely poor sleep quality
and associated factors among public school teachers in
the state of Minas Gerais, Brazil.

Material and Method

This study represents a cross-sectional (baseline)
section of the ProfSMinas Project “Health and Working
Conditions of Basic Education Teachers in the State of
Minas Gerais: Longitudinal Study”. This is an epidemi-
ological, cross-sectional, analytical, web survey-type
study conducted with basic education teachers from
public schools in the state of Minas Gerais, Brazil.

Participants and procedures

Ensuring total control over the number of partici-
pants in the data collection is difficult as this is a web
survey.” Even so, the sample size was calculated. A for-
mula based on the prevalence of a disease or event was
used, considering an infinite population, a prevalence
of 50% of the event of interest, a tolerable error of 3%,
with a 20% increase in sample size to compensate for
losses (non-response rate). We therefore estimated the
need to collect data from at least 1,282 teachers.

To compose the sample, the steps in the flowchart
shown in figure 1 were followed. Only those who
held a teaching position at the time of collection and
who agreed to take part in the survey were included.
Teachers who were not performing their teaching du-
ties and those who had retired were excluded from the
survey.

Data collection took place from October to December
2021. An online data collection form was made avail-
able to participants via the Google Forms platform,
based on validated instruments/scales. The link to
the form was provided by the State Department of
Education SEE-MG via the teachers’ institutional email.
The teacher’s SEE registration number was requested
to avoid duplicate responses.

Measures

The dependent variable “sleep quality” was obtained
by answering the question, “During the last month,
how would you rate the quality of your sleep in gener-
al?”. This question was taken from the Pittsburgh Sleep
Quality Index (IQSP),® and this procedure was based
on the work of Kottwitz, who measured the quality of
sleep among Swiss teachers.®

Flowchart for defining the sample

Presentation of the project to the
Minas Gerais State Department of
Education (SEE) - Brazil

4

SEE sent an e-mail with the project proposal, the consent
form and the form to the centers of the state’s 47
regional education superintendencies

4

The regional superintendents, in turn, forwarded the
e-mail to the principals of the schools in their region.
The state of Minas Gerais - Brazil has 3.420 schools
divided between the 47 superintendencies

g

The school principals forwarded the e-mail to the teachers
linked to their school. The state of Minas Gerais has
around 214.000 basic cycle teachers in 3.420 schools

4

Between October and December 2021, 1.982 respondents
returned. Of these, 75 were excluded because they did not
meet the inclusion criteria (they were away from the
classroom for health reasons or retired)

4

Final sample 1907 teacher
respondents

Figure 1. Flowchart defining the final sample of teachers taking
part in the study.

The independent variables were organized into four
thematic blocks, inspired by adaptations of the theo-
retical models presented by Amaral (2017)° to inves-
tigate sleep quality and by Vieira et al (2020)" who
considered the influence of teaching work on health
outcomes.

The first block was made up of sociodemographic
and economic characteristics: gender, age, self-de-
clared skin color, area of work (whether rural or urban),
marital status, family income, and whether they are the
main breadwinner.



The second block was made up of work character-
istics: weekly working hours, work shift, whether they
had another job, type of employment relationship, and
job satisfaction. The variables control over work, social
support and psychological demand were assessed us-
ing the “Job Stress Scale”, in its abridged version vali-
dated for Portuguese."

The behavior and lifestyle variables made up the
third block: alcohol consumption, smoking; dietary
assessment, which used an instrument based on the
Food Guide for the Brazilian population, containing
24 questions, with answers presented on a four-point
Likert scale (0 to 3). The total score was categorized
as up to 31 points=inadequate diet, between 31 and
41 points=needs modification, and above 41=healthy
diet.”? The question “physical activity habit for at least
6 months” was based on the transtheoretical model
of behavior change for health, which proposes that
change towards physical activity is divided into 5 stag-
es. Subsequently, this question was dichotomized into
insufficiently active/sedentary, covering the first four
stages, and active, the last stage.”>' Smartphone de-
pendence was measured using the SPAI-BR, which is a
smartphone dependence screening instrument made
up of 26 items with yes and no answer options. The to-
tal score is obtained from the sum of the items, rang-
ing from 0 to 26 points, and the cut-off point must be
9 or more positive responses to identify addiction. The
interviewees were then categorized as dependent or
non-dependent.’®

The fourth block presents the variables relating to
clinical and health conditions: fear of COVID-19, ob-
tained from the Fear of COVID-19 scale,'® which is an
instrument for investigating people’s fear of COVID-19.
The scale has 7 items that are answered on a Likert-
type scale (1 to 5 points). The total score is obtained
from the sum of the items (7 to 35 points), and the
higher the score, the greater the fear. This variable
was dichotomized into “a lot of fear” (cut-off point 27)
and “little/moderate fear”. Other variables in the block:
self-rated health and quality of life,’ medical diagnosis
of depression and/or anxiety, symptoms of common
mental disorder (CMD). CMD was measured using the
Self Reporting Questionnaire (SRQ-20), which assesses
elements relating to mental health. It is a questionnaire
made up of 20 questions with dichotomous answers
(yes or no) about the presence of physical and psycho-
logical symptoms in the last 30 days. The score rang-
es from 0 to 20 points. The cut-off point for classifying
suspected CMD was set at 7 or more positive respons-
es,?® medical diagnosis of Chronic Non-Communicable
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Disease (CNCD), Body Mass Index (BMI), which was
calculated from the teachers’ self-reported weight and
height and classified according to the World Health
Organization,?' and reports of back pain.

Statistical analysis

The data were analyzed using the Statistical Package
for the Social Sciences, version 24.0°. Initially, a de-
scriptive analysis was conducted on all the variables
considered. Bivariate analyses were then conduct-
ed using Pearson’s Chi-Square Test. Variables with a p
value <0.25 in the bivariate analysis were selected for
multiple modeling. Hierarchical ordinal logistic regres-
sion with proportional odds was used in the multiple
models. The selected variables were entered into the
multiple modeling grouped by thematic block, follow-
ing the order in which the blocks were entered. The
backward step method was then utilized to enter the
variables into the partial models. The magnitude of the
associations between the independent variables and
the outcome was verified using Odds Ratios (OR) with a
95% confidence interval. The quality of the final model
was assessed using the parallel lines test.

The first block to be included in the modeling was
the socio-demographic variables, with the variables
that were not contributing to the quality of the mod-
el’s fit being removed one by one, to have a partially
adjusted model. Next, the work characteristics block
was introduced and proceeded in the same way, keep-
ing, however, the socio-demographic variables that
remained significant at the first stage. Then the third
block was added, the behavioral and lifestyle variables,
keeping what had remained significant in the first and
second partial models. Finally, the block of variables re-
lated to clinical and health conditions was added, and
the variables that lost significance within this block
were removed. The parallel lines test was conducted at
each stage to check that the principle of homogeneity
of the slopes was not violated. The Odds Ratio (OR) of
the independent variables that remained in the final
model, their 95% confidence intervals, and descriptive
level (p value) were estimated.

Ethical issues

The research was approved by the Research Ethics
Committee of the State University of Montes Claros -
Unimontes (Opinion 4.964.125/2021). All participants
signed an informed consent form. This work was fund-
ed by the Minas Gerais State Research Foundation
(FAPEMIG) under grant APQ-00901-22.
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Results

A total of 1,982 forms were collected from basic ed-
ucation teachers in state schools in Minas Gerais. Of
the forms collected, 75 were excluded because they
did not meet the inclusion criteria. After this proce-
dure, 1.907 forms were considered valid and were used
in this study. State schools from 352 municipalities in
Minas Gerais (41.3%) were represented. Of the total
number of schools, the majority, 3,058 (89.4%), were in
the urban areas of the municipalities.

The majority were women aged between 40 and 59.
They are professionals who live on a monthly income
of 3-5 minimum wages, are the main breadwinners in
the household, and their marital status is defined as
being in a union, self-declared white, and work mainly
in urban areas (table 1). Regarding sleep quality, 29.5%
of teachers rated their sleep quality as poor and 9.6%
as very poor.

In the bivariate analysis, variables related to the work-
ing conditions of these teachers were associated with
a poorer quality of sleep, such as working more than
40 hours a week, the type of employment contract, low
control over work, low social support, low psychologi-
cal demand, and job dissatisfaction (table 1).

Regarding behaviors and habits, inadequate diet or
diet in need of modification, insufficient physical ac-
tivity or sedentary lifestyle, and dependence on smart-
phones in the bivariate analysis were associated with
poor or very poor sleep quality (table 1).

Regarding clinical and health conditions, in the bi-
variate analysis, increased fear of COVID-19 and poor/
very poor self-rated health were associated with worse
sleep quality. Some medical diagnoses were associated
with a self-reported negative sleep quality condition
in these teachers, such as diabetes, cardiovascular dis-
ease, reflux, respiratory problems, depression, anxiety,
common mental disorder, and back pain (table 1).

Table 2 shows the final adjusted model in which var-
iables from the four blocks remained. It can be seen
that being female, the main breadwinner, working
more than 40 hours a week, having little control over
work, low social support, high psychological demand,
dissatisfaction with work, having an inadequate diet or
needing to change it, smartphone dependency, fear of
COVID-19, poor or very poor self-rated health, anxiety,
common mental disorder, and back pain significantly
increased the chance of being in a worse sleep cate-
gory. The body mass index was kept as an adjustment

factor so as not to violate the assumption of homoge-
neity of slopes.

Discussion

The prevalence of self-reported poor and extremely
poor sleep quality among the teachers in this study
was 39.1%. Sleep-related problems in the Brazilian
population were reported by 28.9% of individuals in
a population-based study.?? Freitas et al?® identified a
61.3% proportion of poor sleep quality among high-
er education teachers. Silva et al** pointed to a 63.6%
prevalence of poor sleep quality among medical stu-
dents. Another study pointed out poor sleep quality in
64.3% of nurses in a hospital unit. Lima et al*® found
a 67% prevalence of loss of sleep quality among cli-
macteric women, especially post-menopausal wom-
en. Machado et al reported sleep problems in the rural
population of the municipality of Pelotas in southern
Brazil. In general, the teachers in this study seem to
have worse sleep quality than the Brazilian population.

Regarding age, the study by Garjado et al?? carried
out with the Brazilian population shows that sleep
quality worsens with advancing age. In this study, older
teachers were less likely to be in a category of poorer
sleep quality, a situation that points in the same direc-
tion as the study by Pereira et al*® which found good
subjective sleep quality in 73% of the sample of indi-
viduals over 60 years old. This suggests that with ad-
vancing age, the factors that negatively impact sleep
quality seem to fade away, or the perceived condition
becomes more resigned in the face of greater accept-
ance of limitations.”

Among women, there is also an increased chance of
being in a category of poorer sleep quality compared
to men. Lima et al*® presented a group of proximal var-
iables in relation to sleep quality in climacteric women,
including intense climacteric symptoms such as hot
flushes (PR: 1.18 95%Cl: 1.10-1.27), and others such
as anxiety (PR: 1.17 95%Cl: 1.10-1.27), depression (PR:
1.08 95%Cl: 1.01-1.15) and arthritis/arthrosis (PR: 1.07
95%Cl: 1.01-1.14). Hypoestrogenism appears to be the
most common physiological finding and seems to be
implicated in the genesis of the condition that impacts
sleep quality in women. Among the teachers investi-
gated, there was a predominance of women (77.2%)
who may be in the climacteric phase due to their age
(61.5% between 40 and 59 years).

Being the main breadwinner in the household repre-
sented an increase in the chance of being in a worse



Psychiatriki 21

Table 1. Characterization of the sample and bivariate analysis for levels of sleep quality in public school teachers in the state of Minas
Gerais, Brazil, 2021 (n = 1.907)

Variables Characterization Sleep Quality
N % Very good/ % Bad % Verybad % p value
good

Socio-economic factors

Age
Up to 39 years* 627 329 356 56.8 209 333 62 9.90 0.047**
40 to 59 years 1173 61.5 730 62.2 328 28.0 115 9.80
60 years and over 106 5.6 73 68.9 27 255 6 5.70

Gender
Male* 434 22.8 283 65.2 115 26.5 36 8.30 0.102**
Female 1473 77.2 877 59.5 449 30.5 147 10.0

Area
Rural* 202 10.6 139 68.8 51 25.2 12 5.90 0.0371**
Urban 1705 89.4 1021 59.9 513 30.1 171 10.0

Skin Color
White* 1040 54.5 625 60.1 312 30.0 103 2.9 0.753
Non-White 867 45.5 535 61.7 252 29.1 80 9.2

Income
6 minimum wages or more* 342 17.9 202 59.1 109 31.9 31 9.1 0.201%**
3t05 1089 57.1 647 59.4 332 30.5 110 10.1
Up to 2 476 25.0 311 65.3 123 25.8 42 8.8

Marital status
With union* 1160 60.8 726 62.6 328 283 106 9.1 0.146**
Without union 747 39.2 434 58.1 236 31.6 77 10.3

Main provider
No* 765 40.1 481 62.9 221 289 63 8.2 0.170%*
Yes 1142 59.9 679 59.5 343 30.0 120 10.5

Work Condition
Working hours

< 40 hours per week* 1253 65.7 829 66.2 338 27.0 86 6.9 <0.001**
> 40 hours per week 654 343 331 50.6 226 34.6 97 14.8

Night Shift
No* 1348 70.8 838 62.2 387 28.7 123 9.1 0.151%**
Yes 555 29.2 319 57.5 176 31.7 60 10.8

Type of Relationship
Permanent* 1096 57.5 594 54.2 364 33.2 138 12.6 <0.001**
Contracted/designated 811 425 566 69.8 200 24.7 45 5.5

Other job
No* 1277 67.0 785 61.5 367 28.7 125 9.8 0.515
Yes 630 33.0 375 59.5 197 31.3 58 9.2

Control over work
High* 982 51.5 553 56.3 305 31.1 124 12.6 <0.001**
Low 925 48.5 607 65.6 259 28.0 59 6.4

Continues
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Table 1. Continued.

Variables Characterization Sleep Quality
N % Very good/ % Bad % Verybad % p value
good
Social Support
High* 834 43.7 403 48.3 310 37.2 121 14.5 <0.001**
Low 1073 56.3 757 70.5 254 23.7 62 5.8
Psychological demand
High* 725 38.0 537 74.1 154 21.2 34 4.7 <0.001**
Low 1182 62.0 623 52.7 410 34.7 149 12.6
Job satisfaction
Satisfied* 1592 83.5 1048 65.8 432 271 113 7.1 <0.001**
Dissatisfied 315 16.5 112 35.6 133 42.2 70 22.2
Behaviors/Habits
Smoker
No* 1583 83.0 938 62.1 450 284 150 9.5 0.066**
Yes 115 6.0 57 49.6 44 38.3 14 12.2
Ex-smoker 209 11.0 120 57.4 70 335 19 9.1
Alcoholism
Never/almost never* 1274 66.8 795 62.4 364 28.6 115 9.0 0.134**
Monthly frequency (2x/month) 456 239 272 59.6 136 29.8 48 10.5
Weekly frequency 177 9.3 93 52.5 64 36.2 20 11.3
Nutrition
Healthy* 971 50.9 708 729 217 223 46 4.7 <0.001**
Needs modification 738 38.7 385 52.2 265 35.9 88 11.9
Inadequate 198 104 67 33.8 82 414 49 24.7
Physical AtivAge
Yes (active)* 286 16.9 194 67.8 73 255 19 6.6 0.023**
No (insufficient/sedentary) 1407 83.1 836 594 433 30.8 138 9.8
Dependence on the smartphone
No* 1554 81.5 1039 66.9 398 25.6 117 7.5 <0.001**
Yes 353 18.5 121 343 166 47.0 66 18.7
Medical and health conditions
Fear of COVID-19
Little/moderate* 1313 68.9 898 68.4 330 251 85 6.5 <0.001**
A lot 594 311 262 441 234 394 98 16.5
Self-assessment of health
Excelent® 931 48.8 693 744 196 211 42 4.5 <0.001**
Regular 913 47.9 452 49.5 341 37.3 120 13.1
Bad/poor 63 3.3 15 23.8 27 42.9 21 333
Diabetes
No* 1789 93.8 1104 61.7 519 29.0 166 9.3 0.007**
Yes 118 6.2 56 47.5 45 38.1 17 14.4
Hypertension
No* 1483 77.8 922 62.2 424 28.6 137 9.2 0.080%**
Yes 424 22.2 238 56.1 140 33.0 46 10.8

Continues
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Variables Characterization Sleep Quality
N % Very good/ % Bad %  Very bad % p value
good

Cardiovascular disease
No* 1830 96.0 1129 61.7 528 289 173 9.5 0.0071**
Yes 77 4.0 31 40.3 36 46.8 10 13.0

Reflux
No* 1574 82.5 1020 64.8 418 26.6 136 8.6 <0.001**
Yes 333 17.5 140 42.0 146 43.8 47 14.1

Respiratory issues
No* 1459 76.5 956 65.5 382 26.2 121 8.3 <0.001**
Yes 448 235 204 45.5 182 40.6 62 13.8

Depression
No* 1658 86.9 1091 65.8 455 274 112 6.8 <0.001%**
Yes 249 13.1 69 27.7 109 43.8 71 28.5

Anxiety
No* 171 61.4 880 751 244 20.8 47 4.0 <0.001**
Yes 736 38.6 280 38.0 320 43.5 136 18.5

Common mental disorder
Absent* 1222 64.1 982 80.4 212 17.3 28 23 <0.0071**
Present 685 359 178 26.0 352 514 155 22.6

BMI
Eutrophic* 654 34.7 411 63.7 173 26.8 61 9.5 0.075%*
Overweight 746 39.1 459 61.5 221 29.6 66 8.8
ObesAge 466 24.4 259 55.6 155 333 53 11.2

Back pain
No* 646 339 545 84.4 81 12.5 20 3.1 <0.001**
Yes 1261 66.1 615 48.8 483 38.3 163 9.6

* Reference category
** Variable with p-value <0.25 for the multiple model

sleep category (OR=1.243). Moreira et al*® found a prev-
alence of worse IQSP scores (5.96) in women compared
to men (3.90) and attributed this finding to the over-
load of work performed by women (mother/housewife
and professional). One study pointed to a disadvantage
in the living conditions and health of female teachers
who were the main breadwinners compared to female
co-braeadwinners,*' and economic responsibility for
the household may be implicated in this association. In
the period of this study, there was an association be-
tween reduced income among public school teachers
and difficulty sleeping (PR=1.21 p<0.001).3

Work-related psychosocial aspects associated with
sleep quality were pointed out by Kottwitzi et al,® such

as emotional dissonance, social exclusion, and the ex-
perience of failure in school. Freitas et al®® listed the
most frequent complaints of teachers: the need to
maintain more than one employment relationship and
high psychological demands with low control over
work. These characteristics were strongly associated
with the outcome of poor sleep quality.

This set of factors seems to point to a common mech-
anism, stress, which triggers organic reactions engen-
dered by adrenaline and noradrenaline, which in turn
modulates a state of continuous alertness, preventing
the relaxation necessary for restful sleep. In addition,
the elevated level of cortisol promotes an organic envi-
ronment of oxidative stress. With prolonged exposure
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to this biophysical state, the individual will soon reach
a state of physical and psychological exhaustion.®

Two behaviors/lifestyle habits remained strongly
associated with poorer sleep quality: poor diet (OR:
3.240) and smartphone dependence (OR: 2.265). In a
study conducted in South Korea at a sleep clinic, par-
ticipants considered to be more stressed consumed
more grains, meat, and eggs, and had poorer sleep
quality compared to less stressed participants who
consumed more vegetables and had better sleep qual-
ity (p=0.023).3* In another study, higher protein intake
in weight loss diets was associated with better sleep
quality in North American adults.*® North American da-
ta shows that there is a scarcity of studies on the im-
pact of diet on sleep.>*

Smartphone addiction reduced sleep time among
adolescents from public schools in northeastern Brazil
(OR=0.715-95%Cl: 0.538-0.949).*¢ A study conducted
in Indonesia, also among adolescents, showed a posi-
tive correlation between smartphone use at night and
sleep disorders (r=0.374).3” Exposure to screen light
is a factor that acts as a signal to the circadian timing
system, which mimics daylight conditions by sending
information that it is still daytime. This impairs the re-
lease of melatonin, which has an impact on sleep la-
tency.”? Smartphone addiction is a problem that has
become very prominent today and deserves attention
and measures aimed at the rational use of this device.

In the set of variables related to clinical aspects, fear
of COVID-19 was a factor that increased the chance
of being in a worse sleep category (OR=1.532 95%Cl
1.220-1.925). According to Barros et al®® anxiety trig-
gered by the fear of acquiring the disease could be at
the root of sleep disorders or aggravate previous ones.
In relation to self-rated health, the more negative the
self-perception, the greater the chance of being in a
worse category of poor/extremely poor sleep quality.
Garbin et al* point out that negative self-rated health
is more related to disability than established chronic
or acute illnesses. The individual considers their health
condition to be bad to the extent that they are unable
to conduct certain activities, i.e. the limitation(s) im-
posed by a health condition seem to have an impact
on sleep quality.

Back pain remained associated with the chance of
being in the worst sleep category [OR=2.029 (1.526-
2.697)]. Alves et al* identified an association between
severe chronic pain (6 months or more) and worse sleep
quality among elderly people assisted by the Family

Health Units of a municipality in Sdo Paulo. Machado et
al*" observed the presence of back pain strongly asso-
ciated with poorer quality of life among university pro-
fessors, and this included repercussions on sleep. Two
factors are correlated: ergonomics and working hours
outside of class. Ergonomics in schools seems to be an
unsolvable issue, given that chairs, tables, and black-
boards are usually standardized in classrooms.

CMD among primary school teachers in Uberlandia
was studied by Machado and Limongi.*> The authors
found a prevalence of 43.9% of CMD and among the re-
lated factors were the use of medication to sleep, being
female, and psychological/moral violence in the school
territory practiced by students towards teachers. In this
study, the issue of sleep is part of a set of symptoms
that point to the onset of CMD. These authors recom-
mend frequent psychological assessment of teachers.

The multiple hierarchical ordinal logistic regression
model revealed the influence of certain variables on
the probability of being in a category of poorer sleep
quality when compared to other individuals from the
same population who do not have the factor in ques-
tion. The grouping of these variables showed that the
influence can be proximal or distal as we include or re-
move blocks of variables.

Face-to-face classes were suspended until the middle
of the second semester of 2021, when they gradually
began to be resumed in basic education in Brazil, when
the data for this study was collected.

This study has some limitations. The fact that expo-
sure and outcome were observed at the same time lim-
its inferences of causality, but this is a limitation of the
cross-sectional design. Furthermore, as it is a web sur-
vey, there is no sample control by the researchers, and
it is a self-report. However, the size of the sample ob-
tained by the return of respondents to the instrument
makes generalizations feasible.

New longitudinal approaches should be carried out
in order to better understand the relationship between
exposure and outcome with regard to teachers’ sleep
quality, as well as to provide public policymakers with
information on how to intervene in the factors asso-
ciated with poorer sleep quality, either by minimizing
and/or eliminating such predictors. In this direction,
some aspects are emerging, such as the psychological
assessment of teachers, which should be considered
within the scope of periodic examinations, which cur-
rently take into account the approach of speech ther-
apy and clinical medicine. In addition, recommenda-



tions regarding sleep hygiene should be administered.
These are some strategies for improving teachers’ qual-
ity of sleep and quality of life.

This study indicates that there is a significant pro-
portion of public elementary school teachers in the
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IZTOPIKO APOPOY: Mapahngbnke 28 louviou 2024/AvaBewpribnke 13 OktwRpiou 2024/AnpootelBnke Aladiktuakd 24 Maptiou 2025

NEPINHWYH

O Umvoc gival éva ouolwdeg pépocg NS (WG, amoTEAWVTAC TEPITOU To éva TpiTo Tou MPoodoKIpou {wr¢ EVOC ATOMOU Kal
mai(ovtag onUAvTIKO poAo otnv moloTnTa {WNC KAl TNV emayyeEARATIKA andédoon. H mapouoa PENETN EMIKEVIPWVETAL OL-
YKEKPIUEVA 0TOUC SaokANoug TN MpwToPBAduiag ekmaidevong, K opdda mou cuxvda avTIHeTWICel LPNAA emimeda OTPEC.
O avalwoyovnTikog UTTVOG givatl (WTIKAG ONUACIAG Yid TNV AVTIMETWITION AUTOU TOU OTPEG Kal, OTAV N TOLOTNTA TOU €ival pn
IKOVOTIOINTIKY, MTTOPEl VO GUUPBANEL TNV EPPAVION EMAYYEAUATIKAC E€0UBEVWONG. ZKOTTOC TNG EAETNG ATAV VA EKTIUNOEL
N EMKPATNON TNG KAKNAC TTOIOTNTAG UTTVOU HETAEY TwV daoKAAwWV Snudciwv oxoAeiwv otnv moAiteia Minas Gerais Kal va
EVTOTIIOTOUV Ol TAPAYOVTEC TTOU OXETI(OVTAL UE AUTAV TNV KaTdoTaon. H cuyxpovikr HENETN TEpIAAUBave 1.907 SackAoug
TTOU CUMUETEIXAV OE S1aSIKTUAKN €PEUVA. ZUUTEPIEAARE KOIVWVIKOSNUOYPAPIKES METABANTEC, XAPAKTNPIOTIKA Epyaciag,
Tpomo {wri¢ Kal ouvOrikeg vyeiac. Ta dedopéva cUANEXONKav peTtal OkTwPpiou kat AskepPpiov 2021, XPNGIHOTIOIWVTAG
EMKUPWHEVA gpyaleia, OMwe o Aeiktng Moldtntac 'Yrmvou tou Mitopmoupyk (PSQI), yia Tnv aflohdynon tng moldTnTag Tou
umvou. Ta anoteAéopata €6&1€av o011 To 39,1% TwV SACKAAWY AVEPEPAV KOKNA 1 TTOAU KAKK TotdTtnTa Umvou. Ot KUPLEG PETA-
BAnTéc mou oxeTiCovTav pe TNV Kakr moldtnTa Umvou mepIAduBavav epyacia dvw Twv 40 wpwv TNV fSondda (OR=1,618),
XaunAS éleyxo otnv epyacia (OR=1,235), emayyeApatiki Sucapéokela (OR=2,234), kakr Statpoer (OR=3,240), e€dptnon
amd 1o smartphone (OR=2,265) kat évtovo @of3o yia tnv COVID-19 (OR=1,532). Mapatnprdnke emiong 6Tt Ta mpofAnuata
YUXIKNG vyeiag, 6mw¢ To dyxoc (OR=1,728), oxeTiovtav onUAVTIKA PE TNV TOLOTNTA Tou UTvou. EmimAéov, mapdAo mou n mot-
oTNTa Tou UTIVOU SIEPEPE avaloya e TNV NALKIa, ol peyaAUTepol o€ nAtkia Saokalol mapouacialav Atyotepa mpofAnuaTa
Umvou. H peAétn umodelkvUEL OTL Ol EPYACIAKEC GUVONKEC Kal Ol PUXOKOIVWVIKOI Tapdyovteg Stadpapatifouv Kpiotpo pélo
otnV moldTnTa Tou UTIVOU, UTTIoYPAMMilovTag TN onpacia mapeUBAacewyv mou AapBAavouv UTTOYN TIC CUYKEKPIUEVEG AVAYKES
TWV eKMAISEVTIKWV. Ot cuoTACELC TEPINAMPBAVOUV TN SIEVEPYELD TAKTIKWY PUXOAOYIKWV AEIOAOYNOEWVY Kal TNV EQAPUOYH
TIPAKTIKWV LYIEIVAC TOU UTTVOU, ME OKOTIO TN MEIWON AuTWV TwV MPOoBANUATWY Kal TN BeATiwon Tng moldtntag (WN¢ auTtng
™G opddag.
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ABSTRACT

In recent decades, a growing body of research has emphasized the unique nature of substance abuse among women, ne-
cessitating a gender-specific approach and thus individualized therapeutic interventions.The purpose of this study, based

on the existential approach, was to examine whether symptoms of several behavioral addictions (shopping, sex, gambling

and betting, eating) and alcohol use disorder correlate with death anxiety, lack of meaning in life, and levels of mental re-
silience in a convenience sample of women. A total of 3,176 women participated in this online study and completed a dde-
mographic ccharacteristics’ qquestionnaire, the Shorter PROMIS Questionnaire (SPQ), the Meaning in Life Questionnaire

(MLQ), the Connor-Davidson Resilience Scale (CD-RISC), and the Death Anxiety Scale (DAS).The results showed a significant

negative correlation between the “Presence of meaning in life” subscale and all addiction symptoms subscales (shopping,
p<0.001; sex, p<0.001; gambling and betting, p=0.006; food, p<0.001, and alcohol use, p<0.001). Conversely, the “Search for
meaning in life” subscale showed a significant positive correlation with all addiction symptoms subscales (shopping, sex,
gambling and betting, food, and alcohol use, p<0.001). Resilience emerged as a protective factor, showing significant neg-
ative correlations with symptoms of sex addiction (p<0.001), alcohol use disorder (p<0.001), shopping addiction (p<0.001),
and food addiction (p<0.001) addiction, although the correlation coefficients were small (ranging from -0.07 to -0.21), in-
dicating a weak or no correlation. Participants with higher death anxiety also showed more symptoms of gambling and

betting addiction (p<0.001), shopping addiction (p<0.001), and food addiction (p<0.001). Women who were married and

had a university degree showed fewer symptoms of sex addiction (=-0.079; p=0.004 / f=-0.118; p=0.001), alcohol use

disorder (3=-0.105; p=0.011 / =-0.158; p=0.004), and gambling addiction (3=-0.055; p<0.001 / f=-0.091; p<0.001), while

women aged 18-25 displayed significantly lower symptoms of shopping and food addiction. Marriage and higher levels of
education emerged as protective factors against certain types of addictive behaviors. In conclusion, this research showed a

meaningful relationship between the lack of meaning in life and death anxiety with the manifestation of behavioral addic-
tion symptoms and alcohol use. Also, the presence of mental resilience may act as a protective factor against gambling and

betting addiction, shopping addiction, and food addiction, but not against sex addiction and alcohol use disorder.

KEYWORDS: Addiction, behavioral addictions, alcohol use disorder, death anxiety, meaning in life, mental resilience, exis-
tentialism.
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Introduction

Addiction is a complex phenomenon, viewed from
many perspectives, including hereditary influences,
moral frailty, social pathology, and neurophysiologi-
cal and psychopathological dimensions.” Within this
framework, addiction is understood as a psychopatho-
logical phenomenon that emphasizes the interactive
dynamics and relationship of the individual with his or
her environment.?

There has been a great deal of research on behavioral
addictions,® focusing on online gambling and betting,*
shopping,® sex,® and food consumption.” These behav-
iors, like alcohol and substance use, significantly acti-
vate the reward system,? alter self-perception and pro-
vide an escape from psychological distress. However,
the long-term consequences often include increased
feelings of shame, pain, and decreased self-esteem.’

Gender differences as risk factors for addictive behav-
ior reflect a complex interplay of biological, psycholog-
ical, and social influences. A review focusing on addic-
tion in animal models suggests that the transition from
initial exposure to dependence is more rapid in females
than males, which may also be based on biological and
psychosocial factors.”” In addition, females have been
shown to be more susceptible to addiction and relapse
following stress-related cues, particularly in the pres-
ence of a history of trauma, whereas males are more
sensitive to stimulus-related cues such as parapherna-
lia."" Coping mechanisms also differ between genders.
Men are more likely to use substances to cope with ex-
ternal stressors, while women are more likely to engage
in compulsive behaviors to cope with internal stress-
ors.'? Furthermore, women may face unique challeng-
es related to hormonal factors that contribute to their
increased susceptibility to addiction.”™ Additionally, in-
ternalizing disorders, such as depression and anxiety,
are more prevalent among women, contributing to be-
haviors such as compulsive shopping or pathological
eating behaviors." Accordingly, pathological women
gamblers are more likely to engage in gambling ac-
tivities as a means of coping with emotional distress,
particularly in the context of depression and other
forms of emotional discomfort, than their male coun-
terparts.’ It is also possible that socioeconomic factors
may exert an influence on gender differences. It has
been proposed that social norms may act as a deter-
rent to gambling among women, which could explain
the lower prevalence of problem gambling among
the female population. Of note, research conducted in
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the Greek population demonstrated that the onset of
problem gambling was exclusively observed in women
during the period of economic recession.'® This associ-
ation may be attributed to a sustained increase in the
prevalence of depression in Greece because of the eco-
nomic crisis,''® coupled with women'’s inclination to
engage in gambling as a means of alleviating depres-
sive feelings.'®?°

The existential approach suggests that substance
abuse initially serves as a coping mechanism for in-
dividuals struggling with existential anxiety, includ-
ing the absence of meaning in life, the inevitability of
death, issues related to individual freedom, existential
loneliness, and personal responsibility regarding their
choices in life.?’ Tomer and Eliason’s theoretical model
(1996) posits a link between death anxiety and past-
and future-related regrets, indicating that the antici-
pation of premature death intensifies feelings of guilt
for unfulfilled aspirations.?? Furthermore, research has
demonstrated a positive correlation between a sense
of meaning in life and overall well-being, life satis-
faction, perceived life control, and mental health.2>-?
Conversely, the absence of meaning has been linked
to the development of mental disorders.?® Other stud-
ies have also shown that individuals who exhibit bet-
ter resilience following psycho-traumatic experiences
are more likely to find meaning in those experiences,?
process them emotionally,*3' understand them,*? ac-
cept and transform the negative aspects of the experi-
ence by enhancing their positive emotions,**3* thereby
avoiding seeking consolation in alcohol and behavioral
addictions.

The intricate interplay between gender, behavioral
addictions, and substance use disorders represents a
crucial area for further investigation. Accordingly, the
present study, from an existential perspective, exam-
ines the relationship between various behavioral ad-
diction symptoms and alcohol use disorder symptoms
with death anxiety, the absence of meaning in life, and
mental resilience in the female population.

The objective of this study was twofold: firstly, to ex-
amine the association between death anxiety, lack of
meaning in life, and mental resilience in women with
symptoms of behavioral and alcohol use disorder; and
secondly, to investigate the predictability of death anx-
iety, life meaninglessness, and resilience on symptoms
of addictions among women. It was hypothesized that
(i) there is a positive correlation between death anxie-
ty, life meaninglessness and behavioral addictions and
alcohol use disorder, (ii) there is a negative correlation
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between resilience and behavioral addictions and alco-
hol use disorder; and (iii) death anxiety, life meaning-
lessness, and resilience will predict symptoms of these
addictions.

Material and Method
Participants

A total of 3,176 women participated in the study. To
be included, women had to be at least 18 years of age
and possess a good command of the Greek language.
Participants who were enrolled in therapeutic rehabil-
itation programs during the study period were exclud-
ed from the study.

Procedure

An online cross-sectional study was conducted for
the purpose of this investigation. The study was grant-
ed ethical approval by the Steering Committee of the
MSc program in “Addictology” at the National and
Kapodistrian University of Athens. The study informa-
tion form, informed consent, and the questionnaires
were made available in the form of online Google
forms, which were distributed to various groups
through a snowball sampling procedure that utilized
a range of social media and websites. Additionally, the
study was disseminated via email. All individuals inter-
ested in participating in the study were required to first
read the information sheet and then complete the con-
sent form. Those who were at least 18 years of age were
subsequently granted access to the questionnaires.
The study was conducted in an anonymous manner,
and participants were not required to provide any per-
sonal data.

Measures

The demographic characteristics questionnaire con-
sists of seven questions regarding gender, age, edu-
cational level, marital status, employment status, and
potential participation in a therapeutic rehabilitation
program.

The Shorter PROMIS Questionnaire (SPQ)* assesses
behaviours and attitudes regarding alcohol, nicotine,
recreational drugs, prescription drugs, gambling, sex,
caffeine, food bingeing, food starving, exercise, shop-
ping, work, dominant and submissive relationships,
and compulsive helping, dominant and submissive.
The scale contains 16 subscales, each containing 10
items, which are rated on a 6-point Likert scale (rang-
ing from 0, indicating that the item is “not like” the

respondent, to 5, indicating that the item is “like” the
respondent). This yields a scale score range of 0-50. In
the present study, five of the sixteen subscales were
utilized: alcohol consumption, shopping, sex addic-
tion, gambling and betting, and food. The psychomet-
ric properties of the scale are satisfactory, and it is a
widely accepted research tool.** In the present study,
Cronbach’s alpha was found to be between 0.76-0.90.

The Meaning in Life Questionnaire (MLQ)*¢ is a psy-
chometric instrument designed to assess the presence
of meaning (the extent to which respondents feel their
lives have meaning) and the search for meaning in life
(the extent to which respondents seek to find mean-
ing and understanding in their lives). It comprises ten
items, rated on a 7-point Likert-type scale, ranging
from 1 (absolutely true) to 7 (absolutely untrue). The
scale is a reliable psychometric tool that has been vali-
dated in the Greek population.?” Cronbach’s alpha was
0.86 for the subscale of presence of meaning and 0.86
for the subscale of search for meaning.

The Connor-Davidson Resilience Scale (CD-RISC)3®
employs a 5-point Likert scale to measure resilience,
comprising five factors: personal competence, toler-
ance, acceptance of change, control, and spiritual in-
fluences. The scale measures the subject’s feelings over
the past month. Total scores range from 0 to 100, with
higher scores indicating greater resilience.® The scale
demonstrates good internal consistency (Cronbach’s
alpha=0.89), following testing in the general popula-
tion.* In our sample, Cronbach’s alpha was 0.91.

The Death Anxiety Scale (DAS)* measures attitudes
toward death as a psychodynamic process with social
and learning components. It consists of fifteen true/
false items. The psychometric properties of the scale
are satisfactory with a high internal consistency and
test-retest reliability.*' In our study, Cronbach’s alpha
was 0.71.

Statistical analysis

Quantitative variables are presented as mean, stand-
ard deviation (SD), and qualitative variables as absolute
and relative frequencies. Spearman correlation coef-
ficients (rho) were employed to investigate the rela-
tionship between ordinal and continuous variables. A
multiple linear regression analysis was conducted, in-
corporating age, area of residence, family status, edu-
cational level, occupation, MLQ, CD-RISC, and DAS, was
used with the addiction subscales designated as de-
pendent variables. Adjusted regression coefficients ()
with standard errors (SE) were calculated. All reported



p-values are two-tailed, with statistical significance set
at p<0.05. The analyses were performed using the SPSS
statistical software (version 26.0).

Results

The demographic characteristics of the sample
(n=3,176 women) are presented in table 1. Most of
the sample (53.6%) held university degrees and re-
sided in Athens. Of the remaining respondents, 47.7%
were married or living with a partner, 40.1% were aged
26-35 years, and 47.1% were employed in the private
sector.

The means and standard deviations (SD) of the study
variables (i.e., Death Anxiety, Meaning in Life, Mental
Resilience) are presented in table 2.

The results of the correlation analysis (table 3) indi-
cated that there were significant positive correlations
between the dimensions of “Search for meaning in
life,""Presence of meaning in life,”“Death Anxiety,” and

Table 1. Demographic Characteristics of the study sample.

N (%)

Age range

18-25 566 (17.8)

26-35 1274 (40.1)

36-45 931 (29.3)

46+ 405 (12.8)
Residence

Athens 1702 (53.6)

Other 1474 (46.4)
Education

Primary/Secondary/High school 536 (16.9)

University 1559 (49.1)

Master’s & Ph.D. degree 1081 (34.0)
Marital status

Married 1094 (34.4)

Single 1459 (45.9)

Divorced 186 (5.9)

Widowed 5 (0.5)

Living with partner 422 (13.3)
Work

Private sector employee 1495 (47.1)

Public sector employee 493 (15.5)

Freelancer 507 (16.0)

Student 323 (10.2)

Unemployed 358 (11.3)
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Table 2. Descriptive statistics for “Presence of meaning in life,’
“Search for meaning in life, “Death Anxiety,”“Mental Resilience”
and Addiction Subscales.

Mean SD
Death Anxiety 9.58 2.99
Meaning in life Scale
Presence of meaning in life 4.79 1.28
Search for meaning in life 491 1.37
Mental resilience scale 3.75 0.61
Symptoms of sex addiction 0.59 0.71
Symptoms of alcohol use disorder 1.18 1.08

Symptoms of gambling/betting addiction 0.29 0.85
Symptoms of shopping addiction 1.68 0.85
Symptoms of food addiction 1.79 1.12

“Mental Resilience” with all addiction dimensions. The
“Presence of meaning in life” subscale demonstrated
a statistically significant negative correlation with all
addiction subscales, including symptoms of sex addic-
tion (rho=-0.16; p<0.001), symptoms of alcohol use
disorder (rho=-0.21; p<0.001), symptoms of gambling
and betting addiction (rho=-0.05; p=0.006), symp-
toms of shopping addiction (rho=-0.14; p<0.001) and
symptoms of food addiction (rho=-0.20; p<0.001).
The “Search for meaning in life” subscale showed a
significant positive correlation with symptoms of sex
addiction (rho=0.11; p<0.001), symptoms of alco-
hol use disorder (rho=0.11; p<0.001), symptoms of
gambling and betting addiction (rho=0.12; p<0.001),
symptoms of shopping addiction (rho=0.16; p<0.001)
and symptoms of food addiction (rho=0.11; p<0.001).
Regarding the dimensions of resilience, significant
negative correlations were observed with symptoms
of sex addiction (rho=-0.07; p<0.001), alcohol use
disorder (rho=-0.11; p<0.001), shopping addiction
(rho=-0.13; p<0.001) and food addiction (rho=-0.21;
p<0.001). Additionally, a positive correlation was
observed between greater death anxiety and symp-
toms of gambling and betting (rho=0.08; p<0.001),
shopping (rho=0.21; p<0.001), and food addiction
(rho=0.14; p<0.001).

Multiple linear regressions were also conducted with
the addiction subscales as dependent variables (table
4). As shown, fewer symptoms of sex addiction were
associated with women over 45 years of age (3=-0.112;
p=0.041), those who were married (3=-0.079; p=0.004),
university graduates (3=-0.118; p=0.001), and master’s
degree/Ph.D. holders (=-0.115; p=0.004). More symp-
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Table 3. Spearman Correlation coefficients (rho) between Sex, Alcohol, Gambling and Betting, Shopping and Food Addiction Subscales

and “Presence of meaning in life,”“Search for meaning in life,’ “Death Anxiety,” and “Mental Resilience”.

Presence Search Mental Death
of meaning for meaning resilience Anxiety
in life in life

Symptoms of sex addiction -0.16%** 0.17%** —-0.07%** 0.02
Symptoms of alcohol use disorder —0.27%** 0.17%** —0.771%** 0.01
Symptoms of gambling / betting addiction -0.05** 0.12%** 0.02 0.08***
Symptoms of shopping addiction —0.14%** 0.16%** —0.13%** 0.27%**
Symptoms of food addiction -0.20%** 0.17%** —0.27%** 0.14%**

**p<0.01; **¥p<0.001

toms of sex addiction were associated with private
sector employees (3=0.096; p=0.014) and freelancers
(=0.090; p=0.046) compared to public sector employ-
ees. Also, a lower “presence of meaning in life” score
(B=-0.074; p<0.001) and a higher “search for meaning
in life” score (f=0.054; p<0.001) were significantly asso-
ciated with more sex addiction symptoms.

Significantly fewer symptoms of alcohol use disorder
were found in participants aged 26 —35 years (3=-0.247;
p<0.001), participants aged 36 -45 years (f=-0.343;
p<0.001) and participants older than 46 years (3=-0.446;
p<0.001) compared with those aged 18 -25 years.
Moreover, married participants (3=-0.105; p=0.011) and
university graduates (=-0.158; p=0.004) had signifi-
cantly fewer symptoms of alcohol use disorder. A lower
“presence of meaning in life” score (f=-0.148; p<0.001)
and a higher “search for meaning in life” score (3=0.072;
p<0.001) were significantly associated with more symp-
toms of alcohol use disorder.

Regarding symptoms of gambling and betting addic-
tion, it was found that residents of Athens (f=-0.072;
p<0.001), married participants (3=-0.055; p<0.001),
university graduates (f=-0.091; p<0.001) and master’s
degree/Ph.D. holders (f=-0.123; p<0.001) had signifi-
cantly fewer symptoms than the other groups. Also,
lower “presence of meaning in life” scores (f=-0.025;
p=0.001) and higher “search for meaning in life” scores
(3=0.032; p<0.001) were significantly associated with
more symptoms of gambling and betting addiction.
Higher mental resilience scores were significantly as-
sociated with fewer symptoms of gambling and bet-
ting addiction (3=-0.052; p=0.001), while higher death
anxiety scores were significantly associated with more
symptoms (3=0.011; p<0.001).

Significantly more symptoms of shopping addiction
were found in participants aged 26 to 35 years of age

(B=0.115; p=0.021) and in participants aged 46 and
older ($=0.156; p=0.014) than in those aged 18 to 25.
In addition, married participants reported significant-
ly more symptoms of shopping addiction (f=0.096;
p=0.003), whereas the unemployed reported signif-
icantly fewer symptoms (3=-0.157; p=0.008). A lower
“presence of meaning in life” score (3=-0.074; p<0.001)
and a higher“search for meaning in life” score (3=0.098;
p<0.001) were significantly associated with more shop-
ping addiction symptoms. Furthermore, higher mental
resilience was significantly associated with fewer shop-
ping addiction symptoms (=-0.086; p=0.004), and
higher death anxiety with more symptoms (3=0.049;
p<0.001).

As the final set of findings, significantly more food ad-
diction symptoms were observed in participants aged
26 to 35 (3=0.206; p=0.002), 36 to 45 (3=0.322; p<0.001),
and those older than 46 (3=0.421; p<0.001), when com-
pared with the 18 to 25 age group. Additionally, univer-
sity graduates (f=-0.123; p=0.027) and those holding
master’s degree/Ph.D. holders (f=-0.144; p=0.018) re-
ported significantly fewer symptoms of food addiction.
Lower scores for “presence of meaning in life” (=-0.111;
p<0.001) and higher scores for “search for meaning in
life” scores (3=0.109; p<0.001) were significantly asso-
ciated with more food addiction symptoms. Moreover,
greater mental resilience was associated with fewer food
addiction symptoms (f=-0.278; p<0.001), while higher
levels of death anxiety correlated with more symptoms
(B=0.031; p<0.001).

Discussion

The primary aim of this study was to examine the
relationship between symptoms associated with var-
ious behavioral addictions (shopping, sex, gambling
and betting, and food) and alcohol use disorder with
death anxiety, the absence of meaning in life, and the
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Table 4. Multiple Linear Regression with dependent variables Sex, Alcohol, Gambling and Betting, Shopping and Food Addiction
Subscales and independent variables the demographic variables, “Search for meaning in life,” “Presence of meaning in life,’ “Death
Anxiety,” and “Mental Resilience”.

B+ SE*+* Beta t P
Symptoms of sex Age
addiction 26-35 vs 18-25 0006 0042  0.004 0.14 0885
F (15, 3160)
=11,38; p<.001; 36-45 vs 18-25 -0.040  0.047 -0.025  -0.85  0.394
R*=0,05 46+ vs 18-25 -0.112 0055  -0.052  -205  0.041
Residents of Athens (yes vs no) 0.009 0.025 0.006 0.34 0.734
Married/ Living with partner (yes vs no) -0.079 0.028 -0.055 -2.88 0.004
Education
University vs Primary/ Secondary/ High school -0.118 0.036 -0.083 -3.25 0.001
Master’s & Ph.D. degree vs Primary/ Secondary/ -0.115 0.040 -0.077 -291 0.004
High school
Work
Private sector employee vs Public sector employee 0.096 0.039 0.067 2.45 0.014
Freelancer vs Public sector employee 0.090 0.045 0.046 1.99 0.046
Student vs Public sector employee -0.074 0.062 -0.032 -1.19 0.233
Unemployed vs Public sector employee 0.029 0.050 0.013 0.58 0.565
Presence (MLQ) -0.074 0.012 -0.134 -5.98 <0.001
Search (MLQ) 0.054 0.009 0.104 580 <0.001
Resilience (CD-RISC) 0.009 0.026 0.008 0.36 0.717
Death Anxiety Scale -0.001 0.004 -0.003 -0.16 0.872
Symptoms of Age
a'fj°h°' use dis- 26-35 vs 18-25 -0247 0064 -0.112  -3.88 <0.001
cp)r“e;, 3160)=18; 36-45 vs 18-25 -0343 0070 -0.144  -492 <0.001
p<.001; R*=0,07 46+ vs 18-25 -0446 0082  -0.137  -546 <0.001
Residents of Athens (yes vs no) -0.063 0.038 -0.029 -1.68 0.093
Married/ Living with partner (yes vs no) -0.105 0.041 -0.048 -2.54 0.011
Education
University vs Primary/ Secondary/ High school -0.158 0.055 -0.073 -2.88 0.004
Master’s & Ph.D. degree vs Primary/ Secondary/ -0.075 0.059 -0.033 -1.26 0.206
High school
Work
Private sector employee vs Public sector employee 0.073 0.058 0.034 1.25 0.212
Freelancer vs Public sector employee 0.111 0.067 0.038 1.65 0.099
Student vs Public sector employee -0.018 0.093 -0.005 -0.19 0.846
Unemployed vs Public sector employee 0.051 0.076 0.015 0.68 0.497
Presence (MLQ) -0.148 0.019 -0.174 -7.93 <0.001
Search (MLQ) 0.072 0.014 0.091 5.15 <0.001
Resilience (CD-RISC) 0.009 0.039 0.005 0.23 0.819
Death Anxiety Scale -0.008 0.006 -0.021 -1.18 0.237

Continues
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Table 4. Continued.

B+ SE+* Beta t P
Symptoms of Age
gambling and 26-35 vs 18-25 -0.035 0026 -0.038 -132  0.188
betting addiction
F (15, 3160)= 36-45 vs 18-25 -0.041 0.029 -0.042 -1.41 0.159
10,89; p<.001; 46+ vs 18-25 0.051  0.034 0.039 151 0.132
Ri=0,04 Residents of Athens (yes vs no) -0.072 0.016 -0.081 -4.62 <0.001
Married/Living with partner (yes vs no) -0.055 0.017 -0.062 -3.21 0.001
Education
University vs Primary/Secondary/High school -0.091 0.023 -0.103 -4.02 <0.001
Master’s & PhD degree vs Primary/Secondary/ -0.123 0.025 -0.131 -497 <0.001
High school
Work
Private sector employee vs Public sector employee -0.026 0.024 -0.029 -1.07 0.283
Freelancer vs Public sector employee -0.025 0.028 -0.021 -0.89 0.374
Student vs Public sector employee -0.046 0.039 -0.031 -1.18 0.239
Unemployed vs Public sector employee -0.003 0.031 -0.002 -0.10 0.920
Presence (MLQ) -0.025 0.008 -0.071 -3.19 0.001
Search (MLQ) 0.032 0.006 0.099 551 <0.001
Resilience (CD-RISC) -0.052 0.016 -0.071 -3.20 0.001
Death Anxiety Scale 0.011 0.003 0.077 430 <0.001
Symptoms of Age
shopping 26-35 vs 18-25 0115  0.050 0.066 232 0.021
addiction
F (15 3160)=21,6:  36-45 vs 18-25 0.100  0.054 0.053 184  0.066
p<.001; R*=0,09 46+ vs 18-25 0.156  0.064 0.061 245 0014
Residents of Athens (yes vs no) 0.003 0.029 0.002 0.10 0.917
Married/ Living with partner (yes vs no) 0.096 0.032 0.056 2.98 0.003
Education
University vs Primary/Secondary/High school -0.052 0.043 -0.031 -1.23 0.218
Master’s & PhD degree vs Primary/Secondary/ 0.014 0.046 0.008 0.31 0.758
High school
Work
Private sector employee vs Public sector -0.021 0.045 -0.012 -0.47 0.640
mployee
Freelancer vs Public sector employee -0.077 0.052 -0.033 -1.47 0.142
Student vs Public sector employee -0.140 0.073 -0.050 -1.92 0.055
Unemployed vs Public sector employee -0.157 0.059 -0.058 -2.67 0.008
Presence (MLQ) -0.074 0.015 -0.111 -5.08 <0.001
Search (MLQ) 0.098 0.011 0.158 8.99 <0.001
Resilience (CD-RISC) -0.086 0.030 -0.062 -2.85 0.004
Death Anxiety Scale 0.049 0.005 0.172 9.87 <0.001

Continues
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B+ SE+* Beta t P
Symptoms of Age
Loailagfé;t)i:;; 26-35 vs 18-25 0206  0.065  0.090 316 0.002
p<.001; R?=0,09 36-45 vs 18-25 0322 0071 0.132 452  <0.001
46+ vs 18-25 0.421 0.083 0.126 5.04 <0.001
Residents of Athens (yes vs no) -0.016 0.038 -0.007 -0.41 0.683
Married/Living with partner (yes vs no) 0.052 0.042 0.023 1.24 0.216
Education
University vs Primary/Secondary/High school -0.123 0.056 -0.055 -2.21 0.027
Master’s & PhD degree vs Primary/Secondary/ -0.144 0.061 -0.061 -2.38 0.018
High school
Work
Private sector employee vs Public sector employee -0.027 0.060 -0.012 -0.46 0.648
Freelancer vs Public sector employee -0.057 0.069 -0.019 -0.82 0411
Student vs Public sector employee -0.081 0.095 -0.022 -0.85 0.396
Unemployed vs Public sector employee -0.078 0.077 -0.022 -1.01 0313
Presence (MLQ) -0.111 0.019 -0.127 -5.82 <0.001
Search (MLQ) 0.109 0.014 0.133 7.57 <0.001
Resilience (CD-RISC) -0.278 0.040 -0.152 -7.00 <0.001
Death Anxiety Scale 0.031 0.007 0.082 4.70 <0.001

+regression coefficient; ++Standard Error; Beta = Standardized regression coefficient

level of mental resilience among women. The findings
indicated significant correlations between the study
variables, offering valuable insights into the intricate
interplay of psychological factors and addiction symp-
toms in the female population. These results align with
those of previous studies examining the existentialist
perspective, death anxiety, and absence of meaning in
life across various addictions.***” All of them indicate
that individuals may utilize various escape strategies to
cope with the underlying existential distress. Our find-
ings corroborate this notion. Those who are ensnared
in the cycle of addiction may exhibit a lack of motiva-
tion, a sense of meaninglessness in life, and a deficien-
cy in a safe and supportive social and family environ-
ment.*?

”

It is noteworthy that the “Presence of meaning in life
subscale exhibited a significant negative correlation
with all addiction subscales, including shopping, sex,
gambling and betting, and food addiction. Similarly,
the “Search for meaning in life” subscale demonstrated
a significant and positive correlation with the addiction
subscales. These findings corroborate prior research

associating existential concerns and the absence of
meaning in life with various forms of addiction.*'*? This
underscores the therapeutic value of prioritizing per-
sonal values and promoting engagement in meaning-
ful pursuits as an integral aspect of the addiction treat-
ment.* Notably, studies have indicated that for women
in particular, a diminished sense of meaning in life is
associated with an increased likelihood of substance
misuse, both legal and illegal.*+*¢

Interestingly, participants exhibiting elevated lev-
els of death anxiety displayed a greater propensity for
symptoms of addiction, particularly in the domains of
gambling and betting, shopping, and food. This high-
lights the intricate relationship between existential
concerns, such as death anxiety, and the emergence of
addictive behaviors. A review of the literature supports
a robust connection between the existential issue of
death and sexual addiction. This connection emphasiz-
es that sex serves as a coping mechanism for the fear of
mortality. It has been demonstrated that death anxiety
is frequently associated with sexual dysfunction. Many
individuals perceive sexual activity as a drive for life
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and, therefore, as a way of combating death through
the reproductive process.”

Furthermore, the present study identified mental
resilience as a protective factor, showing a significant
negative correlation with symptoms of sex, alcohol,
shopping, and food addiction. However, the low cor-
relation coefficients (ranging from —0.07 to —-0.21) indi-
cate a weak correlation or a lack of linkage. These find-
ings are consistent with the results of previous studies
and literature reviews that highlight the importance
of resilience in mitigating the impact of traumatic ex-
periences and reducing the vulnerability to addictive
behaviors.*™°

It has been shown that traumatic experiences can
evoke distressing emotions that may result in the use
of substances or the engagement in addictive behav-
iors. In such instances, individuals tend to perceive
themselves as inferior to others and may exhibit a ten-
dency to withdraw to conceal their inferiority and vul-
nerability.>

In addition, early-onset stressful life events, in con-
junction with a lack of mental resilience, represent sig-
nificant risk factors for the development of mental dis-
orders, including emotional disorders, behavioral disor-
ders, and substance use disorders.*#6484%51 The present
study examined demographic predictors and found
that married women and university graduates exhibit-
ed fewer symptoms of sex, alcohol, and gambling and
betting addiction. Conversely, women aged 18-25 dis-
played significantly fewer symptoms of shopping and
food addiction. Therefore, marriage and a higher lev-
el of education emerged as protective factors against
certain types of addictive behaviors in women, which
agrees with another recent survey.>

It is important to acknowledge certain limitations of
study. Initially, the utilization of convenience sampling
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Ayxo¢ Oavartou, amoucia vorjpatrog {wng Kat YPuxikn
AVOEKTIKOTNTA OE YUVAIKEG ME CUMTTTWHATA
CUUTTEPLPOPIKWV 010wV Kal Statapaxng xpriong aAKooOA:
Yrmapélakn mpoocéyyion

XpuooUAa Batikiwtn,' KaAhémn Tplavtag@UAlou,'? Xapd TCafdpa,® Owudg MNamappnydémouvioc?

'MSc Eéaptnoiodoyia, latpikr ZxoAn, EOvikd kat Kamodiotpiakd Mavemotriuio ABnvwy, ABriva
2Turjua Yuyoloyiag, Mavemotrjuto NedmoAig Nagog, Mdapog, Kumpog
3latpikn ZxoAn EBvikoU kai KamodiotpiakoU Mavemotnuiov ABnvwy,

‘A" Yuxiatpikr) KAvikn, EQvikd kat Kamrodiotpiakd lMavemotiiuio ABnvay, Aywvriteio Noookoueio, ABriva

IXTOPIKO APOPOY: MNMapahnednke 23 lavouapiou 2024/AvaBswpriOnke 3 louhiou 2024/Anpooctevbnke AladikTuokd 15 AekepfBpiov 2024

MEPIAHWH

Tig TeAevTaieg SeKaETiEG, Evag auavouevog aplBuog EpeuVWV UTTOYPAMUIZEL TNV 18Laitepn GUON TNG XPHONG OUCIWV METAEY TWV YU-
VAIKWV, YEYOVOC TTOU KaBIoTA avaykaia pia Tpocgyylon He BAon To @UAO Kal KAT' EMEKTAON EEOTOMIKEVUEVEG BEPATIEVTIKEG TTOPE-
Baoeic. H mapovoa pehétn, n omoia faciotnke otnv uMAPEIAKH TIPOCEYYION, ATTOOKOTTOUCE VA SIEPEVVHOEL KATA TTOCOV T CUMTITW-
pata Sla@OpwV CUUTTEPIPOPIKWY EBIOUWV (aYOPEC, O€E, TuXEPA TalXVIdla KAl OTOIXNMATIOMOG, @aynTo) Kat n diatapaxn Xxprnong

aAKkoOA cuoxetiovTal PE To Ayxog Bavdtou, TV amouasia vorjpatog otn {wr Kat To emimedo YuxIKrG avOekTikoTNTAG O€ €va Seiypa

EUKONOG YUVAIKWV. ZUVOAIKA 3.176 YUVAIKEG CUPUETEIXAV O€ aUTH TN SIaSIKTUAKE HEAETN, CUUTTANPWVOVTAG: VO EPWTNHATOAOYIO

SNMUOYPAPIKWVY GTOIKEIWY, TO CUVTOMO EpWTNUAToAdYlo PROMIS (SPQ), To epwtnuatoAdylo yia to Nonua tng Zwrig (MLQ), Tnv KAi-
paka AvBekTikotnTag Connor-Davidson (CD-RISC) kat tnv KAipaka Ayxoug ©@avdtou (DAS). Ta amote éopata €6€1€av UIa OTATIOTIKA

ONMAVTIKA 0pVNTIKA CUOXETION PETAEY TNG UTTOKAIHaKAG «MTapouasia vorpatog otn {wry» Kat SAwV TwV UTTOKAILAKWY YIa T0L CUUTTITW-
pata Biopov (ayopég, p<0,001, oe€, p<0,001, TuxePA matxvidla Kat oTtolxNUATIoNOS, p=0,006, Tpo®ry, pP<0,001, Kal Xprion AAKOOA,
p<0,001). AvtiBeta, n umokAipaka «Avalrjtnon vorjuatog otn (wri» TApousiaos ONUAVTIKY OETIKI) CUOXETION UE ONEG TIG UTTOKAIUO-
KEG CUUMTWHATWY €0I0MOUL (ayopEg, o€, TuXePA TTaLKVISIa Kal GTOIXNHATIOUOG, TPO®N Kat Xprion aAkooA, p<0,001). H yuxikr avOe-
KTIKOTNTA aVASEIKVUETAL WG TIPOOTATEUTIKOG TTAPAYOVTAG, EMOEIKVUOVTAG ONMAVTIKEG APVNTIKEG CUCXKETIOEIG E TOL CUUTTTWHATA

Tou €000V oTo o€ (P<0,001), 010 AAKOOA (p<0,001), oTIC AyopES (p<0,001) kat 0TV TPOPH (P<0,001), AV KAl Ol GUVTEAECTEG CUOXE-
TIonG Kupaivovtav og xapnAd enineda (ammé -0,07 €éwg -0,21), umodnAwvovTtag acBevn A Pn cUoXETIoN. EMmAéoV, Ol CUUETEXOUOEG e

uPnAdTEPO Ayxog Bavatou ekdAwoav mePIOCOTEPA CUMTTTWHATA EBI0MOU O TuXEPA TTatyVidla Kat oTolxnuatiopd (p<0,001), oTig

ayopég (p<0,001) kat otnVv TPo®n (P<0,001). Ot YUVaiKEG TTOU ATAV £YYALES KAl ATTOPOLTEG TTAVEMIOTNIOL gupavi{av XxapnAdtepa

oupumtwpata eBiopol oto oegg (B=-0,079, p=0,004/3=-0,118; p=0,001), To aAkoOA (B=-0.105, p=0,011/3=-0,158, p=0,004), kai Ta

TuxePd mayvidia (B=-0,055, p<0,001/B=-0,091, p<0,001), eV ol yuvaikeg NAIKIAG 18-25 ETWV EUPAVI{AV ONUAVTIKA XAUNAOTEPA

CUUTTWHATA €BI0OU OTIC AYOPEG KAl 0TNV TPo®r). O YAUOC Kal To uPnAdTEPO emimedo ekmaidevong avadeixOnkav we mMPOOoTATEL-
TIKO{ TTAPAYOVTEC EVaVTL OPIOUEVWY TUTTWV €010OV. ZUVOTTTIKA, N TTAPoUoa épeuva E8EIEE L0 OUCIAOTIKY OXEoN METAEL TNE aTToL-
oiag vorpatog otn {wr) Kat Tou dyxoug BavAatou Pe TNV eKSNAWON CUUMTWHATWY CUUTEPIPOPIKWY EBIGUWY Kal T XPrion OAKOOA.
AVTIBETWE, N TAPOoUGia YUXIKAC AVOEKTIKOTNTAC UMTOPEL VA AEITOUPYATEL WE TIPOCTATEVTIKOC TIAPAYOVTAS EVavTl Tou 01000 GToV
TCOY0 KAl GTO OTOIXNMUATIOHO, OTIC AYOPEC KAl OTNV TPO®N), AANA &X1 oTov 0106 0TO GEE Kal 0T Slatapayr XProng aAKOOA.

NEZEIZ EYPETHPIOY: E€dpTnon, cuumeplpopikoi e8iopoi, Statapayn xpriong aAkool, ayxog Bavdatou, vonua (wrig, YUxIkn
avOeKTIKOTNTA, UTTAPEIOUOC.

Juyypagéag emkoivwviag: XpuooUAa Batikiitn, EOvikéd kat Kamodiotpilako Mavemotripio ABnvwy, latpikr ZxoAr, Mikpdg Aciag 75, Foudi,
115 27 ABrjva, AtlevBuvon e-mail: chrvatikioti@gmail.com
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ABSTRACT

Treatment-resistant schizophrenia affects approximately 30% of schizophrenia patients, and clozapine is the antipsychotic
of choice for their treatment. Despite its effectiveness, clozapine is under-prescribed for those patients’ group, probably
due to its severe side effects. Measurement of plasma concentrations of clozapine and its active metabolite, norclozapine,
in plasma could help clinicians to monitor compliance with treatment and reduce the possibility of severe side effects.
Such measurements are currently not included in routine clinical practice, although clozapine plasma concentrations are
influenced by many different factors and do not usually reflect the prescribed dose. The aim of the present study was to
measure clozapine and norclozapine plasma concentrations and their ratio in a group of early psychosis, treatment-re-
sistant, schizophrenia patients and to investigate possible associations among the prescribed clozapine daily dose and
socio-demographic variables. Thirty-eight patients were included in the study, and 342 blood samples were collected.
Clozapine and norclozapine plasma concentration measurements were performed by UHPLC-MS/MS. Mixed-effects linear
regression models were performed to associate blood clozapine and norclozapine levels and their ratio to clozapine dose.
The median clozapine dose, clozapine, norclozapine plasma concentrations, and their ratio at first and last measurement
were as follows: 400 mg/day (IQR=350 mg/day to 500 mg/day) and 425 mg/day (IQR=350 mg/day to 600 mg/day), 335 ng/
ml (IQR=191 ng/ml to 427 ng/ml) and 389 ng/ml (IQR= 276 ng/ml to 523 ng/ml), 129 ng/ml (IQR=62 ng/ml to 218 ng/ml)
and 135 ng/ml (IQR=82 ng/ml to 209 ng/ml), 2.5 (IQR=1.6 to 4.8) and 2.9 (IQR=1.7 to 4.4). An increase of clozapine dose by
50mg/day was associated with higher blood clozapine and norclozapine levels but with lower clozapine/norclozapine ratio.
Clozapine dose was positively associated with blood clozapine and norclozapine levels and negatively with the clozapine/
norclozapine ratio.

KEYWORDS: Clozapine, norclozapine, clozapine/norclozapine ratio, treatment resistant schizophrenia, early psychosis pa-
tients.
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Introduction

Treatment-resistant schizophrenia (TRS) is defined as
non-responsiveness to two trials with two antipsychot-
ics, at least one of which is a second-generation antip-
sychotic, used in adequate doses and for an appropri-
ate duration of 4 to 6 weeks' and affects approximately
30% of patients with schizophrenia.2 Clozapine has been
proved to be more effective than any other antipsy-
chotic in patients suffering from TRS and is considered
to be the antipsychotic of choice for their treatment.?
Literature suggests that clozapine is associated with re-
duced suicide attempts,* mortality risk,’ relapses® and
hospitalizations.” Despite these facts, there is a consid-
erable under-prescription of clozapine for the afore-
mentioned patients’ group.? Only 2-3% and 7% of TRS
patients are treated with clozapine in the United States®
and Canada,'® respectively. Severe and life-threatening
side effects like agranulocytosis, myocarditis, pneumon-
ic embolism, bowel obstruction, and paralytic ileus have
significantly contributed to the under-prescription of
clozapine.™

There is also a considerable delay of at least 2-5 years
in the initiation of clozapine in TRS patients,'? with the
duration of untreated TRS being correlated with re-
duced effectiveness of the medication.”® There seems
to be a critical treatment window for the effectiveness
of clozapine of approximately 3 years, like the Duration
of Untreated Psychosis (DUP) in First Episode Psychosis-
FEP.

Clozapine is metabolized by N-demethylation, N-
oxidation, and aromatic hydroxylation. The cytochrome
CYP450 isoenzymes CYP1A2 and CYP3A4 are involved in
its metabolism.” Clozapine has two major metabolites,
the pharmacologically active norclozapine and the in-
active clozapine N-oxide.'® Norclozapine has similar but
not the same affinities as clozapine. It is a D2/D3 partial
agonist, while clozapine is a D2/D3 inverse agonist/an-
tagonist, and it contributes to the low incidence of ex-
trapyramidal adverse effects and to the amelioration of
cognitive symptoms.'”

According to the protocol by Hiemke et al,'® Clozapine
plasma concentrations (CLPC) should range between
350 and 600 ng/ml, although plasma concentrations
between 200 and 300 ng/ml have also been proven ef-
fective. CLPC between 700 and 1000 ng/ml have been
associated with increased risk of side effects and con-
centrations above 1000 ng/ml with toxicity.

Many factors can influence CLPC." According to Perry’s
nomogram,? 47% of clozapine concentration variability
could be explained by dose, sex, and smoking status in
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agreement with the study of Rostami-Hodjegan?' that
attributed 48% of the variability to the aforementioned
factors and body weight.

Women tend to have 17% higher CLPC than men
when they receive equal doses of clozapine.?' This is
due to several factors, among them lower cytochrome
P450A2 (CYP1A2) activity in women, slower gastric emp-
tying, more adipose tissue, lower liver blood flow, and
estrogens because they inhibit CYP1A2.%2

Cigarette smoking reduces CLPC, and smokers
need much higher doses to reach the same PC than
non-smokers because polycyclic aromatic hydrocarbons
induce CYP1A2.2* According to a meta-analysis by Tsuda
et al** smoking causes a reduction of approximately 50%
in CLPC. Smoking cessation because of reversal of enzy-
matic induction can lead to toxic CLPC if the daily doses
are not adjusted properly.'

Age influences CLPC in at least two ways: The activity
of CYP1A2 decreases as the age advances.” Decreases
in liver function because of aging can cause a reduction
in clozapine metabolism and increased CLPC.?® The im-
pact of BMI on CLPC remains controversial, with differ-
ent studies reporting contradictory results.?”' Infection
and inflammation increase CLPC,?® while constipation, a
frequent side effect, may delay the absorption of clozap-
ine.' Caffeine can increase CLPC by inhibiting CYP1A2 if
a patient is taking the equivalent of three cups of coffee
per day.”

For all the above-mentioned reasons, Therapeutic
Drug Monitoring (TDM) is strongly recommended in
patients under clozapine treatment to maximize thera-
peutic benefit using the appropriate dose and to avoid
relapses and intoxications.'®2®

The aim of this study was to measure clozapine and
norclozapine PC and calculate their ratio in early psycho-
sis treatment-resistant schizophrenia patients to investi-
gate correlations between the aforementioned param-
eters, clozapine doses, clinical, and socio-demographic
variables.

Material and Method
Patients and plasma samples

Patients were recruited from the “Early Intervention in
Psychosis Unit” of the Department of Psychiatry of the
“University Hospital of loannina” between September
2017 and July 2021. The patients included in the study
were early psychosis patients who proved to be treat-
ment resistant and were introduced to treatment with
clozapine.
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Inclusion criteria were: (a) a diagnosis of TRS; (b) the
time from the diagnosis of TRS to first clozapine use was
less than 3 years; (c) they should be in antipsychotic
monotherapy (they did not take any other antipsychot-
ics or antidepressants); (d) have normal renal and he-
patic function (as reflected by the relevant biochemical
analyses for plasma urea, creatinine, aspartate transami-
nase (AST), alanine transaminase (ALT), and gamma-glu-
tamyl-transferase (gamma-GT); and (g) clozapine should
have achieved steady-state levels at the day of samples
collection. Steady state was defined as the time of 5
half-lives of clozapine (clozapine’s half-life=14 hours).3**’
We considered the following exclusion criteria: (a)
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5)32 diagnostic criteria for alcohol or substance
abuse; (b) a serious physical disorder; (c) patients were
also excluded if they refused to give informed consent.
We contacted forty-three patients, and three of them
were excluded from the study because they refused to
give informed consent.

All patients were stabilized at the time of sample col-
lection and received stable clozapine dosages. However,
in cases when it was required due to clinical indica-
tions, doses were adjusted within the prescribed range.
Patients received only clozapine and no other antipsy-
chotic or antidepressant during the study).

All patients had a complete physical examination by
an internist before the inclusion in the study. A urine
test was performed in all subjects to exclude current
substance use. We collected a total of 342 samples from
38 patients (min 3 samples, max 19 samples). All partici-
pants had the blood samples taken at 08:00 in the morn-
ing, twelve hours after the evening dose of clozapine
and before the morning medication, at least seven days
after a change in clozapine dosages for determination of
clozapine concentration. Samples were collected once a
month during regular follow-up visits of the patients.

Plasma was retained after samples were centrifuged
at 2500 rpm for 10 min, divided into aliquots of 1.0 mL,
frozen immediately, and stored at —20 °C until analysis.
Analysis for clozapine/norclozapine was performed after
selection of all plasma samples.

Quantification of Clozapine and Norclozapine
in Plasma

The samples were prepared and analyzed by ul-
tra-high-performance liquid chromatography-tandem
mass spectrometry (UHPLC-MS/MS) according to a
previously published method by the authors.?® In brief,
200 pL of plasma to which 20 pLof acetonitrile, 20 pL of

an internal standard working solution containing iso-
topically labeled clozapine, and 50 uL of a carbonate
buffer (1 M; pH 9.5) were added, was extracted with 1
mL of methyl-t-butyl ether (MTBE). The upper organic
layer was transferred and evaporated to dryness. The
extract was reconstituted in 50 yL of acetonitrile, and
an aliquot of 5 pL was injected into the UHPLC-MS/MS
system. Targeted LC-MS/MS analyses of clozapine and
norclozapine were performed on a Dionex UHPLC sys-
tem (Thermo Scientific) coupled to a Q-Trap +5500™
mass spectrometer (Sciex, Darmstadt, Germany) oper-
ated in multiple reaction monitoring (MRM) mode and
an electrospray ionization (ESI) Turbo V Source in posi-
tive mode. The liquid chromatograph system consisted
of a degasser, a binary pump, autosampler, and column
oven. Gradient elution was performed on an Accupore
C18 (50 mmx3 mm, 2.6 um particle size) column from
Thermo Scientific, Waltham, MA, USA, operating at 300C
equipped with a precolumn cartridge (2.1 mmx0.2 um).
The mobile phases consisted of 10 mM aqueous ammo-
nium acetate adjusted to pH 3.5 with 0.1% formic acid
(eluent A) and acetonitrile UHPLC-MS grade with 0.1%
formic acid (eluent B), which were degassed by the
Elmasonic S ultrasonic, Germany. The flow rate was 0.5
mL/min, and the column oven was maintained at 30°C.
Total run time was 6.50 min. The autosampler was op-
erated at 5°C, and the autosampler needle was rinsed
with 200 pLmethanol before and after each injection.
Injection volume was 5 L. For detection and quantita-
tion, the following ESl inlet conditions were applied: gas
1, nitrogen (55 psi; 620.5 kPa); gas 2, nitrogen (55 psi;
620.5 kPa); ion spray voltage, 5500 V in positive mode;
ion-source temperature, 450 °C; curtain gas, nitrogen
(55 psi; 379.2 kPa). The dwell times were optimized us-
ing the scheduled MRM algorithm incorporated in Sciex
Analyst® software version 1.7.1. All other settings were
analyte-specific and were determined using Analyst®
software in the automatic quantitative optimization
mode. All data processing was performed using SciexOS
1.6 software.

Statistical analysis

We have collected 342 blood samples from 38 partic-
ipants for measurement of clozapine and norclozapine
plasma concentrations. Descriptive statistics were ap-
plied to calculate the participants’ characteristics and
their distribution by first and last sample collection.
Continuous variables were described as median [in-
terquartile range IQR)]; categorical variables were de-
scribed as frequency rates and percentages. A Wilcoxon
signed-rank test was used to compare body mass index



(BMI), PANSS scales and subscales, clozapine, norclozap-
ine, clozapine/norclozapine ratio, and clozapine dose
between the first and the final measurement. We have
created a plot for the distribution of blood clozapine,
norclozapine, and clozapine doses of each participant
across measurements. Furthermore, we plotted the ge-
ometric means for all measurements for all clozapine
and norclozapine levels and the respective clozapine
doses. Among participants, we performed mixed-effects
linear regression models for the association between
blood clozapine and norclozapine levels and their ratio
with clozapine dose. Models were adjusted for age, sex,
smoking, BMI, duration of untreated psychosis (DUP),
PANSS total score, and antipsychotic prescribed before
clozapine initiation. We also performed linear regression
models to evaluate the association of clozapine dose
with final values of BMI and PANSS scale and its sub-
scales, accounting for age, sex, DUP, smoking, antipsy-
chotic medication before clozapine, the baseline value
of each variable, and the number of clozapine/norclo-
zapine PC measurements. We further investigated the
changes between the first and final clozapine measure-
ments of the variables in a comparable manner. Results
were considered statistically significant if the p-value
was <0.05. Analysis was performed using Stata (version
16.1; StataCorp, College Station, TX, USA).

Results

Table 1 presents the characteristics of the sample. We
included 38 patients (29 male, 76.3%) with a median
age of 26.5 years (IQR=23.8 to 34.5). The median DUP
was 10 weeks (IQR=8 to 12.5). DUP was crudely assessed
through combined information received from the pa-
tients themselves and a key informant regarding the first
evidence of the appearance of delusional ideas and/or
hallucinations and/or odd behavior (estimated as the
day or the week of a month). The majority were smokers
(n=25, 65.8%) and the most frequent drug before clo-
zapine was olanzapine (n=21, 55.3%). Information about
smoking was collected from the patients themselves
and their closest relatives. We did not observe statisti-
cally significant differences between males and females,
except for smoking status with 77.8% (n=21) male smok-
ers in contrast to 33.3% (n=3) female smokers (p=0.01)
(Supplement Table S2).

In total, we collected and analyzed 342 samples from
38 participants. Of those, seventy-five samples (23.4%)
were from 9 females and 267 samples (75.7%) from 29
males. CLPC <250 ng/ml were observed in 83 samples
(24.3%), while concentrations within the expected 251-
750 ng/ml range were found in 237 samples (69.3%).
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CLPC exceeding 750 ng/ml were found in 22 samples
(6.4%). Of those, 4 samples from one male patient (1.2%
of the total samples) showed toxic plasma concentra-
tions >1000 ng/ml), but the patient did not present
toxicity symptoms or other side effects. For females,
out of the 75 samples, 18 (24%) had CLPC<250 ng/ml,
65 (70.7%) within the 251-750 ng/ml range, and 4 sam-
ples had CLPC exceeding 750 ng/ml. Among males, from
the 267 samples, 65 (24.3%) had CLPC<250 ng/ml, 184
(68.9%) in the 251-750 ng/ml range and 18 (6.8%) had
CLPC exceeding 750 ng/ml. 24.8% of the smokers and
13.3% of NS had CLPC<250 ng/ml, 73.8% of smokers and
67.3% of NS between 251 and 750 and 1% of smokers
and 13.3% of NS above 750 ng/ml. All NS and 92.3% of
smokers received daily Clozapine dosages >250 mg.
7.7% of smokers received less than 250 mg clozapine/
day.

The median clozapine dose at baseline was 400 mg/
day (IQR=350 mg/day to 500 mg/day) and at the final
visit, 425 mg/day (IQR=350 mg/day to 600 mg/day) (ta-
ble 1). The p-value for the comparison between the two
time-points was statistically significant (p=0.030). The
median clozapine blood levels were 335 ng/ml (IQR=191
ng/ml to 427 ng/ml) at the first measurement and 389
ng/ml (IQR=276 ng/ml to 523 ng/ml) at the final one.
As above, a significant p-value was observed between
the first and last measurements (p<0.001). Norclozapine
levels had a median value of 129 ng/ml (IQR=61.9 ng/
ml to 218 ng/ml) at the first measurement and 135 ng/
ml (IQR=82-209 ng/ml) at the final measurement. Their
median ratio, clozapine/norclozapine, was 2.5 (IQR=1.6
to 4.8) and 2.9 (IQR=1.7 to 4.4) for the first and last
measurements, respectively. None of the last two vari-
ables were significant (pnorclozapine=0.694 and pclo-
zapine/norclozapine=0.743 respectively). BMI, PANSS-
Positive, PANSS-Negative, PANSS-General, PANSS-Total
were assessed before clozapine initiation and at the
last follow-up. Their corresponding median values were
22.6 kg/m? (IQR=22.0 kg/m? to 23.7 kg/m2), 35 (IQR=32
to 37), 28.5 (IQR=16 to 32), 41 (IQR=34 to 44), and 102
(IQR=88 to 110) at baseline and 24.9 kg/m2 (IQR=24.0
kg/m?to 25.8 kg/m?),10 (IQR=8 to 14), 14 (IQR=10to 17),
20 (IQR=18 to 22) and 45 (IQR=37 to 56) at the last visit.
For all the above variables, their corresponding p-values
were statistically significant. All patients proved to be
clozapine responders, as is shown by the PANSS values
at the last visit.

Figures 1-3 show the clozapine dose and clozapine
and norclozapine levels for each participant across visits.
In general, the blood levels of the clozapine and norclo-
zapine followed similar trends with the received dose.
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Figure 1. Clozapine dose and blood levels from baseline visit. Participants with a single visit at baseline are not presented in the figure.
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Figure 2. Distribution of mean clozapine dose across visits.

However, some participants had disproportionately
high clozapine and norclozapine levels compared to the
doses received. Figures 4-5 show that the mean norclo-
zapine levels and clozapine/norclozapine ratio remain
stable across the visits.

In the multivariable adjusted analysis (table 2), none
of the included covariates were statistically significantly
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Figure 3. Distribution of mean blood clozapine levels across visits.

associated with dose levels, although there was an indi-
cation of a positive association with DUP (p=0.082). In a
sensitivity analysis, by excluding one participant with on-
ly one visit, the results remained unchanged (Supplement
Table S2). Clozapine dose is associated with blood clozap-
ine (table 3) and norclozapine levels (table 4) and with a
lower clozapine/norclozapine ratio (table 5). Specifically,
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Figure 4. Distribution of mean blood clozapine levels across visits.
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Figure 5. Distribution of mean blood clozapine levels across visits.

an increase of clozapine dose by 50mg/day was associ-
ated with higher blood clozapine (f=28.6 ng/mL, 95%
Cl=17.9 ng/mL to 39.2 ng/mL, p<0.001) and norclozap-
ine levels (3=10.6 ng/mL, 95% Cl=3.29 ng/mL to 17.9 ng/
mL, p=0.004) but with lower clozapine/norclozapine ratio
(=-0.18, 95%Cl=-0.37 to 0.00, p=0.054). As shown in ta-
ble 6, in visit 5 patients receiving 250-500 mg clozapine/
day (mean clozapine dose 409 mg) had a mean CLPC of
345 ng/ml and a mean norclozapine PC of 138 ng/ml and
those receiving >500 mg clozapine/day (mean clozapine
dose 629 mg) showed a mean of 493 ng/ml of CLPCand a
mean of 203 ng/ml for norclozapine PC.

Clozapine levels were not associated with BMI, the
PANSS scale and its subscales at follow-up or their
changes from baseline. (Supplement Tables S6-515).

Discussion

In our study, we did not observe differences in CLPC
between males and females, although other studies?'??
report higher CLPC in female patients for the same
clozapine dose. This finding could be explained by the
small number of female participants in our study (N=9).
More smokers have CLPC<250 ng/ml compared to NS
(24.8% vs 13.3%), and only 1% of smokers have CLPC>
750ng/ml compared with 13.3% of NS. This is an indi-
cation that smokers had lower CLPC than NS for similar
clozapine dosages.

Mayerova et al (2018)* reported that 67% of the study

participants had CLPC outside the suggested reference
range, with 43% of them having supratherapeutic and

Table 2. Multivariable adjusted model for clozapine dose (mg/day) and risk factors (n=38, visits=342).

Covariate B 95% Confidence Interval p-value
Age (per year) 4.39 -4.73 13.51 0.346
Sex
Female* 0
Male 44.83 -59.93 149.59 0.402
Smoking
No* 0
Yes -90.34 -193.76 13.07 0.087
Drug before clozapine 0 0.352
Amisulpride 191.74 -211.70 595.19 0.396
Aripiprazole 180.10 -236.19 596.38 0.216
Haloperidole 213.41 -124.54 551.36 0.168
Olanzapine 227.06 -95.88 550.00
Risperidone
DUP (per week) 15.61 -2.01 33.23 0.082
BMI (before clozapine), per kg/m? 1.39 -37.38 40.16 0.944
PANSS-Total (Before clozapine), per unit -3.03 -6.82 0.75 0.116

Abbreviations: BMI, body mass index; DUP: duration of untreated psychosis; PANSS: Positive and Negative Syndrome Scale
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Table 3. Multivariable adjusted model for blood clozapine levels (ng/mL) and risk factors (n=38, visits=342).

Covariate B 95% Confidence Interval p-value
Clozapine (per 50 mg/day) 28.56 17.94 39.19 <0.001
Age (per year) -0.99 -13.48 11.50 0.876
Sex -93.04 193.71 0.491
Female* 0
Male 50.33
Smoking 0 -235.35 49.43 0.201
No* -92.96
Yes
Drug before clozapine 0 -728.86 370.90 0.524
Amisulpride* -178.98 -525.83 605.61 0.890
Aripiprazole 39.89 -645.39 275.92 0.432
Haloperidole -184.73 -492.35 389.15 0.819
Olanzapine -51.60
Risperidone
DUP (per week) -6.79 -31.04 17.46 0.583
BMI (before clozapine), per kg/m? -6.68 -59.41 46.04 0.804
PANSS-Total (Before clozapine), per unit 0.06 -5.12 5.25 0.980

* Reference category

Abbreviations: BMI, body mass index; DUP: duration of untreated psychosis; PANSS: Positive and Negative Syndrome Scale

Table 4. Multivariable adjusted model for blood nor-clozapine levels (ng/mL) and risk factors (n=38, visits=342).

Covariate B 95% Confidence Interval p-value
Clozapine (per 50 mg/day) 10.60 3.29 17.91 0.004
Age (per year) -1.33 -8.23 5.58 0.706
Sex 0 -86.10 72.67 0.868
Female* -6.71
Male
Smoking 0 -107.69 50.12 0.475
No* -28.79
Yes
Drug before clozapine 0 -426.23 179.65 0.425
Amisulpride -123.29 -201.25 420.74 0.489
Aripiprazole 109.74 -344.24 162.88 0.483
Haloperidole -90.68 -312.41 173.16 0.574
Olanzapine -69.63
Risperidone
DUP (per week) -4.81 -18.25 8.63 0.483
BMI (before clozapine), per kg/m? 3.80 -25.23 32.83 0.798
PANSS-Total (Before clozapine), per unit 0.75 -2.12 3.62 0.608

Abbreviations: BMI, body mass index; DUP: duration of untreated psychosis; PANSS: Positive and Negative Syndrome Scale

24% subtherapeutic CLPC. Similarly, Couchman et al.
(2010)29 reported in 104,127 samples from 26,796 pa-
tients that 70.9% of the samples were outside the sug-
gested reference range, with 42.5% of the samples show-
ing lower and 28.4% higher plasma concentrations. CLPC
seems to be correlated with clinical response more than
clozapine doses."” CLPC less than 250 ng/ml are associat-

ed with relapse, while CLPC of more than 750 ng/ml is as-
sociated with an increased risk of side effects. However,
because of its complex metabolism, clozapine levels for a
given dose vary considerably. Patients receiving the same
dose of clozapine have shown a 7 to 45 —fold inter- indi-
vidual variation in serum concentration levels.3**> Factors
that influence CLPC are, among others, sex, age, smoking



50 A.Karampas et al

Table 5. Multivariable adjusted model for clozapine/nor-clozapine ratio and risk factors (n=38, visits=342).

Covariate B 95% Confidence Interval p-value
Clozapine (per 50 mg/day) -0.18 -0.37 0.00 0.054
Age (per year) 0.04 -0.12 0.20 0.608
Sex 0 -1.33 2.36 0.582
Female* 0.52
Male
Smoking 0 -1.59 2.08 0.792
No* 0.25
Yes
Drug before clozapine 0 -5.29 8.73 0.630
Amisulpride* 1.72 -7.53 6.84 0.925
Aripiprazole -0.34 -4.61 7.12 0.676
Haloperidole 1.25 -4.17 7.07 0.613
Olanzapine 1.45
Risperidone
DUP (per week) 0.04 -0.27 0.36 0.781
BMI (before clozapine), per kg/m? -0.56 -1.23 0.11 0.103
PANSS-Total (Before clozapine), per unit -0.01 -0.08 0.06 0.744
DUP (per week) 36.06 -1553.05 1625.17 0.961
Number of visits (per unit) 293.51 -434.94 1021.96 0.397
PANSS-Total (before clozapine), per unit -357.43 -928.28 213.43 0.198

*Reference category
Abbreviations: BMI, body mass index; DUP: duration of untreated psychosis; PANSS: Positive and Negative Syndrome Scale; DUP,
duration of untreated psychosis; PANSS, Positive and Negative Syndrome Scale

Table 6. Clozapine Plasma Concentrations per dose and per measurement in visit 5 (n=30).

Variable Obs Mean Std. Dev. Min.

Dose=250-500

Max

Clozapine 22 409.0909 71.77406 300
500

CLOngmL 22 345.2 168.2677 40.7
669

NorCLOngmL 22 138.0182 91.00743 22.26
394.6

CLOnorCLO 22 3.05295 1.677206 .8340164
6.567487

Dose=>500

Max

Clozapine 7 628.5714 69.86381 550
750

CLOngmL 7 493 168.0563 3825
820.7

NorCLOngmL 7 202.5314 86.7944 74.92
287.8

CLOnorCLO 7 2.990094 1.655803 1.329048=
5.448478




status, caffeine, BMI, concomitant medications, and ge-
netic factors.3522

On the contrary, in our study, by analyzing 342 samples
from 38 patients, we found that clozapine and norclozap-
ine plasma concentrations were correlated with clozapine
daily dosages. Clozapine dose was positively associated
with blood clozapine and norclozapine levels and neg-
atively with the clozapine/norclozapine ratio. More spe-
cifically, an increase of clozapine dose by 50mg/day was
associated with higher blood clozapine and norclozapine
levels but with a lower clozapine/norclozapine ratio, due
to the longer half-life of norclozapine.

Ding et al (2024)*” reported in a retrospective study of
clozapine and norclozapine PC a linear correlation be-
tween CLPC and the prescribed clozapine dose. 9.18% of
the samples showed CLPC>600 ng/ml, 22.19% showed
CLPC between 350-600 ng/ml, while 68.63% of the sam-
ples showed values <350 ng/ml. In the female group,
clozapine and norclozapine PC were higher than in the
male group, and a higher proportion of CLPC within the
therapeutic window of 350-600 ng/ml was found in fe-
males compared to males. Clozapine/rorclozapine ratio
did not differ between sexes. Patteet et al (2014)%® re-
ported that only 22.3% (72 out of 323) of the samples
were within therapeutic range, and a similar percent-
age (26.9) was found in a recent study by Baldelli et al.
(2021).%°

Wickramarachchi et al (2022)* found in a sample of
247 patients that 87 (19.7%) had norclozapine PC higher
than CLPC, and the lowest clozapine/norclozapine ratio
was 0.47. In these patients’ group, norclozapine levels
were more than twofold higher than the ones of clozap-
ine. Given the fact that norclozapine has been associat-
ed with adverse effects such as sedation, hypersaliva-
tion, and weight gain, routine monitoring of norclozap-
ine levels is strongly recommended for this subgroup
of patients. Clozapine, norclozapine PC, and their ratio
were significantly lower in females compared to males.

The clozapine/norclozapine ratio could provide us
with useful information regarding clozapine metabolism
due to the fact that norclozapine has a longer half-life
than the parent compound. As such, a ratio <0.5 could
suggest poor adherence to treatment in the previous 24
hours or rapid metabolism of clozapine, while a ratio >3
may suggest saturation of metabolism or possible inhi-
bition by concomitant medications.?® In our study, one
sample had a clozapine/norclozapine ratio <0.5, 11 sam-
ples out of a total of 342 (3.21%) had a clozapine/norclo-
zapine ratio between 0.5 and 1. A ratio between 1 and 3
was found in 194 (56.7%) samples and a ratio >3 in 136
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samples (39.7%). These results confirm that our study
participants were compliant with treatment.

Elevated norclozapine rather than clozapine levels
seem to be correlated with increases in weight, BMI, and
disturbances in metabolic parameters such as triglyc-
eride and fasting glucose levels (Lu et al 2004).*" In our
study, CLPC was not associated with BMI at follow-up or
its change from baseline.

We found an indication of an association between
higher CLPC and longer DUP, probably because these
patients need higher clozapine doses to achieve clinical
response.

CLPC emphasizes the individualized medication mod-
el “one patient, one dosage” that is replacing the tra-
ditional paradigm of “multiple patients, one dosage”.
Therapeutic Drug Monitoring (TDM) represents a par-
ticularly important tool in clinical practice for psychiatric
disorders. Inter-individual variability in drug pharma-
cokinetics and pharmacodynamics contributes signifi-
cantly to either subtherapeutic plasma concentrations
or toxicity at standard recommended dosage. We em-
phasize the importance of regular monitoring of clozap-
ine and other antipsychotics in patients receiving these
medications as a chronic treatment.*’

Clozapine has a narrow therapeutic range (the range
between an effective and a potentially toxic dose)*'“** as
reflected in its narrow therapeutic index (1.71). For any
medication with a narrow therapeutic index (<3), TDM
is strongly recommended to minimize the possibility of
dose-dependent side effects and toxicity; important-
ly, clozapine’s side effects are strongly correlated with
CLPC.

CLPC may vary from day to day in the same patient,
even with the same daily dosage. For each patient, a
mean of several measurements represents better his/
her metabolism. Repeated measurements over time
may help the clinicians explain better the variability ob-
served in one or more samples. Probably many factors
are implicated in normal variations of CLPC, with poor
compliance and changes in smoking habits being the
ones better understood.*

We acknowledge the following limitations in our
study:

Our study group was small, and the number of sam-
ples we obtained is also relatively small.

Smoking was not used as a continuous variable. Even
more, smokers differ in the intensity with which they
smoke and tend to understate the number of cigarettes
they smoke per day. Even small increases or reductions
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in the number of cigarettes smoked per day may require
a clozapine dose adjustment and influence CLPC.*?

DUP was crudely assessed using information from pa-
tients and close relatives.

A strength of our study is the fact that we followed
a homogeneous group of early psychosis, TRS patients
who were switched early on to clozapine; they were in
antipsychotic monotherapy with clozapine and exhib-
ited high levels of compliance and consistent improve-
ment.

In conclusion, the clozapine dose was associated with
blood clozapine and norclozapine levels but not with
the clozapine/norclozapine ratio. More specifically, an
increase of clozapine dose by 50 mg/day was associat-
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TUYKeVTPWOELG KAolamivng kat vopkAolamivng

0TO MAAcpa Kat 0 Adyo¢ avtwv (kKAolamivn/vopkAolamivn)
og aoBeveic pe veodlayvwoOeica oxi{oppévela

movu anmodeixOnkav avOektikoi otn Oepamnsia

Avdpéac Kapapmdg,' Aquntpa OAwpou,? lewpyloc Mapkolavveg,® ANéEavdpog Aonpakomoulog,®
lewpylog Mrewpyiov,” Mdpiog NMAakovutong,' Owpdg Yeavtig,' Baoihiky Mmoouma,?
MNétpocg Metpiknd'

"Yuxiatpikry KAivikn, Turua latpikric tng ZxoAn¢ Emotnuwy Yyeiag tou Mavemotnuiov lwavvivwy,

2Epyaotrpio latpodikaotikii¢ kat Toikodoyiag, Movdda ToéikoAoyiag, Turua latpikic tng ZxoAn¢ Emotnuwy Yyeiag tou lNavemotnuiov
lwavvivwy,

3Epyaotripio Yyiewrig kai Eménuiodoyiag, Tunua latpikrg tng ZxoAri¢ Emotnuwv Yyeiag tou lMavemotnuiov lwavvivwy, lwavviva

IXTOPIKO APOPOY: MapaAripOnke 28 Maiou 2024/AvaBewpriOnke 6 NoguPpiou 2024/AnpootelBnke Aladiktuakd 24 MapTtiou 2025

MEPIAHWH

H avBekTikn otn Bepameia oxilogpévela apopd mepimou To 30% Twv acbevwv pe oxI{oPPEVELD, Yia TOUG ommoioug n KAolarmivn
amnotelei Tn Bepareia ekAoyric. H kAolamivn mopapével éva avTihuxwTikd TToU UTTooLVTayoypa@eital e€altiag Kat Twv coapwv
AVeMBOUUNTWVY eVePYEIWV Tou. H pétpnon twv emmédwy kAolamivng Kal Tou evepyou HeTABOAITN TNG, TNG vopkAolamivng oTo
mAGopa Ba cuvéBale OToV TTEPIOPIOUO TWV AVEMIOUUNTWVY EVEPYEIWV AAAA Kal TNV SIOTOTWON TNE THENONGS TNG PAPUAKEUTI-
KNG aywyne. H HETpNon TwV GUYKEVTPWOEWY AUTWV €V AMOTEAEL HEXPL OHUEPA oUVHAON KAWVIKN TIPAKTIKH, TTAPA TO YEYOVOG OTL
0l OUYKEVTPWOELC TNG KAolamivng oto mAdoua @aivetal va emnpedlovtal amd mMoAAoUC apdyovTeg Kal dgv avtikatontpilouv
mavta tn AapBavopevn §6on. KoM TNG LEAETNG AUTIAC RTAV N LETPNON CUYKEVTPWOEWY KAolarivng Kal vopkAolaTivng oTo
MAAopa opddag acBevwv pe veo Slayvwobeioa oxil{oppévela mou amodeixOnkav avOekTikoi otn Bepaneia pe AAA avTIPUXWTI-
KA Kal 0 UTTOAOYIOPOC Tou Adyou kAolarmivng mpo¢ vopkAolarmivn, woTe va SIaMOTWOOUUE AV Ol CUYKEVTPWOELG TOU (PAPUAKOU
oto mA\dopa ouoyetifovtal Pe TN XopnyoLpevn nuepriola Socoloyia kat €Av Kat Katd méoo emnpedlovTal amd KoWwVIKo-6n-
HoYpa@IKoUC TTaPAYOVTEC. TplAvTa oKTw acBeveic oe povobepareia pe kKAolamivn cupmeplEANPONCAV 0TN UEAETN KOl CUYKE-
vIpWONKav cuvoAikd 342 Seiypata aipatoc. H pétpnon Twv cUYKEVTPWOoEWV KAolarivng Kal vopkAolamivng mpayuatomnolonke
pe Tt H€B0SO TNG LYPNG XPWHATOYPAGIag LYNARG amddoong oe cuvduaoud pe Siduun @acpatopetpia palag (UHPLC-MS/MS).
E@apuootnkav HovTéNa YPAUUIKAG TAAVEpdunong og avalntnon mOavwy CUCKETIOEWV HETAEY OUYKEVTPWOEWV KAoLamivng
Kat vopkAolamivng oto mAdopa Kal Twv Xopnyouuevwy 86oswv. H dtapeon 66on kAolamivng Kal ot SIAUECEG CUYKEVTPWOELG
kAolamivng, vopkAolamivng Kat 0 AOyog TOuG OTnV TPWTN Kal TV TEAeuTaia alpoAnyia ixav wg e€ng: 400mg/nuépa (IQR = amo
350mg/npépa wg 500mg/nuépa) kat425mg/nuépa (IQR=amd 350mg/nuépa wg to 600 mg/nuépa), 335 ng/ml (IQR=191 ng/ml wg
427 ng/ml) kat 389 ng/ml (IQR=276 ng/ml w¢ 523 ng/ml), 129 ng/ml (IQR= 2 ng/ml w¢ 218 ng/ml) kat 135 ng/ml (IQR=82 ng/ml wg
209 ng/ml), 2.5 (IQR=1.6 to 4.8) ka1 2.9 (IQR=1.7 w¢ 4.4). Mia av€énon otnv nuepriola 6on tng KAolamivng katd 50mg cuvoxeti(d-
TaV PHE aVENoN TWV CUYKEVTPWOEWV KAolamivng Kat vopkAolamivng aAAd pe xapnAdtepo Aoyo kholarivng mpog vopkAolarivn.
JUUTTEPACHATIKG, Ol NHEPNOLEG SOOELG KAolamivng cuoyeTi(ovTal BETIKA UE TIG CUYKEVTPWOELG KAolaTmivng Kal vopkAolamivng
otnV opada Twv umd PeNETN aoBevwy Kat apvnTiKA He To Adyo kAolamivng/vopkAolamivng.

NEZEIX EYPETHPIOY: KAolamivn, vopkAolamivn, Aoyog kholamivng/vopkholamivng, avBeKkTikr otn Bepameia oxioppévela,
TTPWTO YPUXWTIKO EMEICOBIO.

Juyypagpéac emkovwviag: Avdpéag Kapaumag, Mavemotnpiaké Mevikdé Noookopeio lwavvivwy, Aewgdpog Zravpou Nidpyou, 455 00
lwdavviva, AlebBuvon e-mail: an.karampas@gmail.com
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ABSTRACT

The COVID-19 pandemic emerged suddenly, profoundly impacting the lives of us all, including mental health workers
(MHW). This unprecedented crisis introduced significant challenges for MHW, exposing them to increased risks of psycho-
logical distress. This systematic review aims to evaluate the psychopathological effects of the COVID-19 pandemic on MHW.
Additionally, it seeks to explore factors —social, regional, occupational, and others- influencing these effects. A systematic
search was conducted across PubMed, PsycINFO, and Embase databases following PRISMA guidelines. A total of 2621 cita-
tions were screened, with 29 studies meeting the inclusion criteria for analysis. Our review focused exclusively on studies

utilizing validated measurement tools to ensure reliability. Our findings revealed a high prevalence of anxiety, depression,
stress, trauma-related disorders, and burnout among mental health nurses and other MHW during the COVID-19 pandemic,
with significant variations based on regional, occupational, gender, and other demographic factors. Depressive symptoms

ranged from 16.8% to 52.2%, and anxiety levels varied from 9.7% to 63% among MHW. Interestingly, MHW exhibited lower
rates of depression and anxiety compared to other healthcare workers and the general population, indicating higher resil-
ience. Factors such as younger age, female gender, profession, work setting, fear of COVID-19, and workload were associ-
ated with increased psychological distress. Our review also underscores the need for more systematically accurate trauma

research, particularly in how trauma is defined and assessed during global crises. While the consistency in study findings

highlights the considerable effect of the pandemic, we observed differences that suggest the influence of multiple inter-
acting factors. The lack of longitudinal studies and comparative data limits the ability to determine changes over time and

differences with other groups. The COVID-19 pandemic significantly affected the mental health of those responsible for
caring for the mental health of others, with considerable variations influenced by multiple interacting factors. Our findings

highlight the critical need for protective protocols and psychological support systems to mitigate adverse effects on MHW

during global crises. The variance in impact across different countries, in relation to local, political, cultural, and other fac-
tors, provides a foundation for future research.

KEYWORDS: COVID-19, mental health workers, depression, anxiety, trauma, systematic review.

Introduction in global rates of depression and anxiety in the first year

The COVID-19 pandemic exposed significant vulner- of the pandemic.® Mental health workers (MHW) faced
abilities in healthcare systems worldwide. Inadequate this burden magnified by deficiencies of health systems.*
preparation and the virus's objective danger led to un-  Reviews and meta-analyses assessed the mental health
precedented challenges.”» WHO reported a 25% increase  impact of COVID-19 on healthcare workers (HW), reveal-

Corresponding author: Antonis Tsionis, First Department of Psychiatry, National and Kapodistrian University of Athens, Eginition Hospital,
72-74,Vas. Sofias Ave., GR-115 28 Athens, Greece « e-mail: anttsionis@med.uoa.gr
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ing significant levels of depression, anxiety, PTSD, and
insomnia.>® The meta-analysis by Lee et al® found that
HW experienced depression (28.5%), anxiety (28.7%) and
PTSD (25.5%). Another meta-analysis involving frontline
HW demonstrated that 44.6% reported depression, 43%
anxiety, and 53% stress.” These rates exceeded the gen-
eral population (33.7%, 31.9%, 29.6%)° and were closer to
COVID-19 patients (45%, 47%, 34%)."°

Crocker et al found COVID-19 significantly impacted
MHW work-related and personal outcomes, increasing
depression, anxiety, fear, stress, and insomnia.* However,
their review included studies with varying methodolo-
gies, some using non-validated tools and semi-struc-
tured interviews.

To our knowledge, no review focused on psychopa-
thology among MHW during the COVID-19 pandemic.
Our study addresses this gap by systematically review-
ing MHW psychopathology during the COVID-19 pan-
demic, focusing exclusively on studies using validated
measures. We aim to highlight factors in MHW symptom
manifestation, providing insights into cultural, systemic,
and contextual components.

Material and Method

This review followed PRISMA guidelines.'” We de-
veloped a search strategy incorporating keywords re-
lated to MHW, mental health settings, and COVID-19.
The search included terms like “mental health work-
ers”, “COVID-19’, “pandemic’, and synonyms. The search
was conducted on PubMed and PsycINFO in February
2023. Reference lists of three systematic reviews''* and
Crocker et al* were screened for additional articles.

Inclusion criteria focused on peer-reviewed articles
in English, investigating the impact of COVID-19 on the
mental health of MHW. Exclusion criteria encompassed
studies with heterogeneous samples, no specific MHW
outcomes, conference proceedings, abstracts, disserta-
tions/theses, preprint articles, and letters to the editor.
Additionally, qualitative studies and studies not utilizing
at least one standardized measure were omitted.

Titles and abstracts were screened, followed by full-
text examination against inclusion criteria. The PRISMA
flow diagram tool was utilized for guidance and trans-
parency (figure 1). A structured data extraction template
captured relevant information, including study charac-
teristics, demographics, measurement tools, outcomes
measured, and results (table 1). Themes were identified,
including the impact of COVID-19 on psychopathology,
associations with factors like age, specialty, etc., and the
implications for MHW job.

[ Identification of studies via databases and registers ]
5]
s ecords identifie ecords remove
= Records identified Record d
2 from: > before screening:
=2 PubMed (n=2611) Duplicate records removed
§ Psychinfo (n=840) (n=830)
Records screened . Records excluded
(n=2621) i’ (n=2213)
g R dl h
I= epords soug t Repords not retrieved
(5 for retrieval > (n=42)
E (n=408)
Repords'a.ss.e.ssed Repords excluded:
for eligibility >
(n=366) Wrong outcomes (n=195)
- _ Wrong population (n=113)

No data (n=2)

Duplicated data (n=3)
Quilitative methodology (n=7)
Not using at least one
standarised measurement
tool (n=17)

Studies included
in review
(n=29)

Included

Figure 1. PRISMA 2020 flow diagram for systematic reviews.

Results

The search yielded 2621 citations, 366 underwent full-
text examination, and twenty-nine met our inclusion cri-
teria (figure 1). Findings were categorized into two main
themes: “Psychopathological impact of COVID-19 on
MHW?” and “Factors associated with psychopathological
impacts on MHW”.,

AXIS tool assessment found most studies of moderate
quality.” One main issue was the use of convenience sam-
ples that did not represent the population; some studies
also had unclear population definitions due to mixed clin-
ical and community samples. [supplementary material_1].

Psychopathological impact of the COVID-19
pandemic on MHW

Depression

Depression symptoms were explored across 13 stud-
ies.'526 Prevalence ranged from 16.8% to 52.2%/61820.21.23:25.26
with severity ranging from mild''® to moderate or severe
in most studies.'®?*%® One study noted 65% of mental
health nurses with depressive symptoms during the pan-
demic had not previously experienced similar symptoms.'
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Another study found lower depression rates among
MHW compared to workers from other sectors.!”
Psychologists had lower rates of mild (14.1%), moderate
(9.4%), severe (2.4%), and extremely severe depression
(1.5%) compared to HW and the public.??

No study employed a longitudinal design to investi-
gate changes in depression symptoms before and after
the pandemic.

Anxiety and stress

Anxiety and stress were examined across 18 stud-
ies.>17-222431 The prevalence of anxiety among MHW
ranged from 9.7%% to 63%,* and severity varied from
minimal and mild'®" to moderate and severe.?*'
Moderate to severe anxiety symptoms ranged from
11.6%°' to 20.3%.%°

One study found MHW mean scores below cutoff
scales,* while most others revealed stress levels from
mild to severe, with prevalence ranging from 14.1% to
58'1 %.22,26,32,33

One study noted that 20.3% of MHW experienced
moderate or higher stress levels,?® while another report-
ed that 30% of mental health nurses experienced mod-
erate to extreme stress.* MHW were found to exhibit
lower levels of anxiety than both the public and general
health physicians.'”?

No study utilized a longitudinal design to assess
changes in anxiety, worry, or stress symptoms before,
during, and after the COVID-19 pandemic.

Trauma and post-traumatic stress symptoms

Trauma and post-traumatic stress symptoms (PTSS)
were explored in 6 studies.?629303435

Three studies reported PTSS among MHW in regards
to the COVID-19 pandemic and the lockdown meas-
ures® or the COVID-19 emergency in general.?6%3 The
prevalence ranged from 19.2% to 38%.%3° One study
found PTSD a clinical concern for 12% and probable in
32% (29), while in another, significant PTSS were ob-
served in 29.8% of the sample.?

A study on vicarious traumatization (VT) employed
the Vicarious Traumatization Scale (VTS)*® and revealed
that 62.7% of therapists experienced moderate VT, while
approximately 15% reported high levels.**

Stefanatou et al used the STS subscale of the ProQOL-5,
proven to measure symptoms of secondary traumatic
stress (STS). They report low levels of STS among MHW.**

Burnout syndrome

Burnout syndrome in MHW during the COVID-19 pan-
demic was investigated in 13 studies.!®18:2431333537-41
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Prevalence varied, ranging from 20%?3' to 60.8%,** with
most reporting burnout in over a quarter of their sample
with moderate to high levels of burnout,'6:2433:3537.3941

One study found 60.8% of psychiatrists experienced
moderate or high burnout, with 49.8% reporting pa-
tient-related and 31.8% personal burnout.’® Another
study found 37.3% of psychologists had high work-re-
lated burnout, 33.7% personal burnout, and 16.9% cli-
ent-related burnout.?* Burnout was a significant factor
across two MHW samples from different cities.*®

Compassion satisfaction was moderate,* while em-
pathy was affected.*’ MHW reported increased fatigue,
decreased competency, and reduced connection during
therapy.®*

Other psychopathological findings

One study documented 10.7% of MHW to experience
depersonalization.’ More than 50% of the MHW stud-
ied experienced poor sleep quality and insomnia.*>?’
One study reported above-mild symptoms of obses-
sive-compulsive disorder only in 1.9% of MHWs.??

Differences and similarities between countries
Depression

In the US, 21.7% of MHW experienced depressive
symptoms, similar to the UK (21.9%).2>2" Lower rates
were reported in China (18.9%)%° and Italy (16.9%).% In
Canada, MHW reported fewer depression and anxiety
symptoms than the general population.'”. Saudi Arabia
reported high rates, with 27.3% of MHW experiencing
depressive symptoms (21.2% moderately severe and
18.2% severe symptoms).'s

Anxiety, stress, and worry

In the US, 40.8% of MHW reported significant anxiety,
with 16.9% concerned about transmitting the virus.*

In the UK, only 15.9% experienced moderate to severe
anxiety.?" In Ireland, 30% of mental health nurses ex-
hibited moderate to extreme stress.? In Spain, 23% of
psychologists reported anxiety, with 17% ranging from
moderate to extremely severe.? In Italy, 11.6-16.9% had
moderate to severe anxiety,?*' while nobody surpassed
the DASS-21 cutoff in another study.>

In Canada, 16% scored above the anxiety cut-off, com-
pared to 29% of the public, with heightened symptoms
in regions with high COVID-19 rates." In Israel, MHW re-
ported moderate worry but low anxiety.”

In Australia, 63% had anxiety symptoms, though only
20.3% had moderate or higher stress levels.?
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Trauma and PTSS

In the US, around 15% of therapists experienced high
VT, with higher trauma linked to younger age, less clin-
ical experience, and negative online therapy experienc-
es.3* In Greece, low levels of STS were reported, though
extreme fear of COVID-19 (FOC) increased STS.*® In Italy,
19.2-29.8% of participants scored above the IES-R cut-
off, with older age, professional role, increased workload,
and poor team relationships as risk factors, while being
a psychiatrist or psychologist and having good team
relations were protective against PTSS.26% In Ireland, a
striking 50% exhibited significant PTSS, 12% had scores
indicative of the syndrome, and 38% potentially quali-
fied for PTSD diagnosis.?®

Burnout syndrome

In the US, burnout in MHW was significant: 74.9%
reported increased fatigue, 34.7% decreased compe-
tency, and 43.0% felt less connected with clients (34).
Work changes, influenced by job resources and organi-
zational trust, played a significant role.® Similarly, 44%
of UK participants surpassed the threshold, indicating
burnout.*”

In Portugal, 37.3% of psychologists had high work-re-
lated, 33.7% personal, and 16.9% client-related burn-
out. Teleworking was linked to increased client-related
burnout.® In Italy, 20% exhibited burnout symptoms.*
In China, only 8.1% experienced moderate and severe
burnout, with 79.6% scoring low on empathy.*' Greece
reported moderate burnout.® In Saudi Arabia, 26.4%
experienced high emotional exhaustion, 10.7% high
depersonalization, and 24.0% low personal accomplish-
ment, and about a quarter of MHW suffered from burn-
out syndrome.’®

Extremely high burnout rates were found in Scotland
(93.5% had at least one pathologic MBI score and 56.5%
scored on three subtypes), particularly among the age
group 20-35 years old.*® In Turkey, 60.8% of MHW expe-
rienced moderate to high burnout, with higher rates of
patient-related burnout in child psychiatry.®

Factors associated with the psychopathological
impact of the pandemic on MHW
Age

The relationship between age and mental health out-
comes is conflicting. Some studies associate younger
age with increased burnout,***® while others suggest it
may protect against burnout'®* and depression.” In a
study only MHW over 50 years scored below 24 in the
IES-R scale, indicating no PTSD concerns.?® Higher age

was positively correlated with distress,*® PTSS, and de-
pression.”® However, one study found no significant ef-
fects on burnout, depression, or anxiety.?’

Gender

Regarding gender, most studies suggest that female
MHW are more prone to burnout,'®*'** depression,'®*’
stress,?’ and STS.* Two studies found no significant as-
sociation between gender and burnout*' or mental
well-being in general.'®

Profession and work setting

Working as a mental health nurse has been identified
as a predictor of PTSS, depression, and anxiety.”* Among
MHW, nurses exhibited the highest anxiety scores, while
psychiatrists had the lowest.>°

Full-time nurses with less than one year of experience
were prone to PTSD, and ward-based nurses showed an
increase in PTSS.?® Those who have received psychiat-
ric training had higher levels of positive emotions and
self-efficacy.?

Other studies have highlighted doctors to be more
prone to burnout than mental health nurses*' with high-
er scores in the child psychiatrists group.'®

Psychologists experienced high levels of burnout,*
though their role was protective against depression and
PTSD.?®

Other occupational factors

Longer professional experience was associated with
anxiety and PTSS,% while VT was associated with less
clinical experience.** Poor team relationships con-
tributed to depression, PTSS, and stress.?%3° Workload
and high work pressure were strongly associated with
burnout, emotional exhaustion, depersonalization, and
stress®32641 Work-family conflict increased burnout, emo-
tional exhaustion, and depersonalization.”

Working with COVID-19 patients, especially in outpa-
tient services, perceiving a risk of infection and lack of
organizational support were linked to higher burnout.?’

However, factors like available protective equipment,
workload changes, and staff psychological support had
no effect on burnout.' Higher satisfaction with the work
environment, humanistic care ability, and salary were
linked to reduced burnout, emotional exhaustion, and
depersonalization.*’ On the other hand, feeling under-
valued increased burnout.*

Working full-time on-site led to more anxiety and de-
pression compared to working from home, with less
support reported.” In another study, providing online



psychological assistance was protective for self-effi-
cacy.”® Conversely, in another study, teleworking psy-
chologists exhibited higher levels of personal burnout,
depression, and stress.?* Additionally, negative online
therapy experiences were associated with VT.*

Workplace changes indirectly affected burnout, influ-
enced by job resources, organizational trust, and per-
ceived support.*o4

Impact of Fear of COVID-19

FOC significantly affected MHW. In particular, both fear
of infection and infecting others have been reported.*?

MHW with FOC had higher scores in STS and burn-
out,*** but not in compassion satisfaction.>> FOC con-
tributed to burnout and STS even after controlling for
sociodemographic and professional factors.*

Perceived risk of contracting COVID-19 at work was
linked to increased anxiety and depression, while work-
ing with non-infected individuals correlated with lower
anxiety.3' MHW serving suspected COVID-19 patients
reported higher depression and anxiety.?> In high-prev-
alence regions, MHW experienced more anxiety, depres-
sion, loneliness, and lower resilience.'” Trainees who felt
at risk at work showed elevated anxiety and depressive
symptoms.?* Having a family member test positive for
COVID-19 was linked to higher depression.*

Other factors related to COVID-19 impact on MHW's
mental health

Recent studies highlight that MHWs who sought
mental help before the pandemic were more prone to
depressive symptoms.'® Being single, divorced, or sep-
arated from family increased the risk of PTSD and de-
pression.'®243% Parents of young children faced higher
burnout.?* Exposure to trauma, such as toxic substances
or sexual experiences, elevated the risk of severe depres-
sive, anxiety, and distress symptoms.>® The death of a
loved one significantly predicted stress, and the death
of a patient was linked to PTSS.? Education levels were
inversely correlated with PTSS, depression, anxiety, and
stress scores.?

Discussion

In our review, we investigated the impact of COVID-19
on the mental health of the MHW, aiming to shed light
on the challenges faced by those whose task is to care
for the mental health of others. We tried to address the
factors that contributed to these issues and investigate
differences and similarities with the public, other HW,
and between different countries.
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We identified 29 studies that met our criteria. MHW ex-
perienced a wide range of mental health issues during
the pandemic, including symptoms of depression, anxi-
ety, stress, trauma-related disorders, and burnout. While
studies agreed on the impact, prevalence varied.

Depressive symptoms ranged from 16.8% to 52.2% of
MHW and from mild to severe. Notably, 65% of mental
health nurses with depressive symptoms experienced
depression for the first time during the pandemic. MHW
exhibited lower depression rates than both the general
population and other HW.

Anxiety symptoms varied widely from 9.7% to 63%
and ranged from moderate to severe. Significant pro-
portions of MHW reported moderate to extreme stress.
However, MHW had lower anxiety and stress levels com-
pared to the public and HW.

Burnout ranged from 20% to 60.8%, with fatigue, de-
creased competency, and diminished client connection
reported by MHW.

PTSS were significant, with 19.2% to 38% of MHWs
scoring above the cutoff of the scales for PTSD.
Secondary trauma levels varied across countries, with
therapists in the US showing high VT and MHW in
Greece exhibiting low STS.

We feel the need to make a special remark concern-
ing the studies that assessed trauma and post-traumatic
symptoms. One significant limitation is the lack of com-
prehensive assessment of PTSD symptoms according to
diagnostic criteria. Instead, they focused on scales that
assess symptoms of post-traumatic syndromes that are
present in other conditions as well. This could result in
inflated rates of PTSS and vague estimations of PTSD.

Aafjes-van Doorn et al and Stefanatou et al examined
secondary trauma.?** While their results reflect the dis-
tress felt by working with patients during the pandemic,
they cannot examine if the primary trauma of patients
was the pandemic itself or the differences in prevalence
of secondary trauma before the pandemic. Minelli et
al employed the Life Events Checklist for DSM-5 (LEC-5)
but did not specifically link traumatic experiences to the
pandemic.®® Vita et al, King et al, and Minelli et al assessed
PTSD symptoms using the Impact of Event Scale-Revised
(IES-R) with the first two using “COVID-19 pandemic and
the lockdown measures” as the traumatic event and the
last noting that “participants were specifically asked to
refer to the COVID-19 pandemic emergency” while an-
swering.?2%% |ES-R is a scale designed and validated with
a specific traumatic event as a reference. The COVID-19
pandemic and the subsequent measures span a wide pe-
riod and include a variety of different events. Studies that
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label the pandemic or lockdowns as inherently traumatic
may inflate PTSD prevalence rates. Without referencing a
specific traumatic event, IES-R could capture symptoms
attributable to other conditions.

Traditional trauma definitions may not fully capture
the unique stressors and impact of the pandemic. This
calls for a reevaluation of what constitutes a traumatic
event in the context of global crises like the COVID-19
pandemic.®®

A secondary issue is the aspects of some scales used
for assessing trauma. For example, Aafjes-van Doorn et
al used the VTS, originally developed to measure distress
in solicitors working with traumatized clients.?* Although
the VTS has been evaluated for internal consistency and
factor structure, its validity is not established.

Our study has certain limitations. Despite the decent
quality of our data, no longitudinal studies assessed
changes in symptoms before and after the pandemic.
There was a lack of comparative studies with other pop-
ulation groups or the general population. Prior to 2019,
there is limited systematic or meta-analytical evidence
on the prevalence of psychopathology in MHW. Two
studies of that sort focused on burnout (44,45) report
emotional exhaustion to be 34.5-40% already before
the pandemic. Another study reported high prevalence
of stress among psychiatrists, reaching 25%.% Finally, re-
garding STS, studies prior to 2019 reported conflicting
results.” We tried to compensate for the inherent limita-
tions of systematic reviews, such as publication bias, by
incorporating robust methodology (PRISMA).

Prevalence rates vary, complicating conclusions re-
garding differences between MHW, HW, and the public.
Comparative studies found a lower prevalence of de-
pression and anxiety in MHW. An arising question would
be if these differences preceded the pandemic or are
associated with it. Lower MHW rates might be due to
higher resilience, linked to their working situation. MHW
may have worked more frequently during restrictive
measures, being more protected than HW at the work-
place. Conflicting reports about teleworking add to this
complexity.
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Yo migon: TuoTNMATIK AVACKOTINOoN TOU AVTIKTUTTOU
™G mavénuiag COVID-19 otnv YPuxiKn vysia
TWV gpyalopevwv otnv YPUXIKN VYEia

Avtwvng Towwvng,' Mevtayiwtiooa te@avartou,'? Nwpyog KwvotavtakdémouAod!

A" Yuxiatpikr) KAvikn, latpikry ZxoAn, EQviké kat Kamodiotptakd Mavemotriuio ABnvwy, Ayiviiteio Noookoueio, ABriva

2Tunua AoyoBepaneiag, Mavemotriuio Medomovvrioou, Kalaudra,

IZTOPIKO APOPOY: MapaAripOnke 16 Oktwfpiou 2024/Avabewpribnke 1 Aekepppiouv 2024/AnpooielBnke Aladiktuakd 15 Askepfpiov 2024

NEPINHYH

H mavénuia COVID-19 epgaviotnke Eapvikd, emnpedlovtac fabid tn {wr AWV pag, cupmepAapBavouévwy Twy epyalopévwy
otnVv Yuxtkni vyeia (EVY). Auth N mTpwTo@avig Kpion ElCryaye ONPAVTIKEG TTPOKANCELS yia Toug EWY, ekBéTovTdc Toug o€ auén-
pévoug KivoUvoug YuxoloyiKig emPBdpuvong. H mapoloa GUOTNHATIKK avaoKOmnon oToxevel 0Tnv a&loAdynon Twv Yuyorma-
Boloyikwv emdpdaoewv tTn¢ mavdnuiag COVID-19 otouc EVY. EmmAéov, embiwKel va SlEpeLVNOEL TTAPAYOVTEC — SNUOYPAPIKOUC,
YEWYPAPIKOUE, EMAYYEAUATIKOUC Kal AANOUC — TTOU CUVERAAAV OE AUTEC TIC EMIMTWOELC. META aTO pila CLUOTNUATIKN avalATn-
on oTig Bdaoelg dedopévwv PubMed, Psycinfo kat Embase, akohouBwvtag Tig kateuBuvTrpleg ypapuég PRISMA, evtomiotnkav
2621 SNUOOCIEVTELG, €K TWV OTOIWV 29 UEAETEC TTANPOUCAV TA KPITHPLA €VTaENG oTnV avdAluon. H avaokomnon Jag EMIKEVTPW-
OnKe AMOKAEIOTIKA O€ PENETEC TTOU XPNOlpomoinoav emKupwpéva epyaleia, Stac@alifovtag Tnv alomoTia TwV amoTEAECUA-
Twv. Ta EVPAMATA Hag amokAAuPav LPNAS emmoAaouod Ayxoug, KatdbAiyng, Slatapaxwv mou oxetiCovTal Ye To Tpalpa Kat
emayyeAHaTikng e€ouBévwong otouc EVY katd tn Sidpkela Tng mavonuiog COVID-19, ue ONUAVTIKEG SIAKUPAVOELC avAloya Ue
YEWYPAPIKOUC, EMAYYEAUATIKOUCS, SNUOYPAPIKOUC TTAPAYOVTEC, OTIWE TO GUAO. Ta KATABMITTIKA CUUTITWHATA KupaivovTay and
16,8% €w¢ 52,2% kat Ta emimeda dyxoug and 9,7% éwc 63%. Eival evliapépov 611 ot EXY mapouaciacav xaunAétepa mooootd
KATAOMYING Kal AyXoug o€ GUYKPLoN HE AANOUC EPYAlOPEVOUC GTOV TOUEA TNG LYEIOG KAl TOV YEVIKO TTANBUGOUO, MBavwe Aoyw
VPNAOTEPNG AVOEKTIKOTNTAG. MapdyovTeg OTWGE N VEOTEPN NAIKIA, TO YUVAIKEIO QUAO, TO EMAYYENUA, O POPTOC EPYATIAC Kal O
@0fo¢ Tou COVID-19 cuoxeTioTnKav pe SUCUEVECTEPA ATTOTEAECUATA. H avVOOKOTINGON HaG UTTOYPAMHICEL ETTIONG TNV AvAYKN
yla Mo KPR} Kal CUCTNUATIKN €pEuva YUpw amo To Tpavua, 1dlaitepa 60ov agopd Tov oplopd Kal TV afloAdynor Tou o€
TTAYKOOUIEC KPIoELC. Evd n ouvémela oTa euprjpata umoypappilel Tn onuavTikn emidpaocn tng mavonuiag, mapatnendnkav
Slapopéc mou urmodnAwvouv tnv enidpacn MOAAATAWY AAANAEMSpWVTWY TapayovIwyv. H EANelPn SlaxpovIKWV HEAETWV Kal
OLYKPITIKWY deSopévwy eplopilel TNV IKAVOTNTA VA TTPOGSI0PIGTOUV Ol AAAAYEC OTO XPOVO Kal Ol S1aPopEC Ue AANEC OHADEC.
H mavénpia COVID-19 emnpéace onUAvTIKA TNV PUXIKN LYEQ OowV gival urelBuvol yla TN @EovTIda AWV, PE SIOKUUAVOELS
Tou o@eilovTtal o€ AAANAEMSPWVTEC TAPAYOVTEC. Ta eUPNUATA Hag Tovi(ouv TNV AVAYKN YIO TIPOCTATEVTIKA TIPWTOKOAAA Kal
OUOTAMATA YUXOAOYIKAG UTTOOTAPIENG Yia TNV APPBAUVON TwV SUCUEVWY EMMTWOEWV 0TOUG EWY Katd T StdpKELla TTAYKOO WY
Kpiogwv. H Slakbpavon Twv eMMTWOEWV OTIG SIAPOPEG XWPES, O OXEON UE TOTIIKOUG, TTOATIKOUG, TTOMTIOTIKOUG Kal AAAOUG
TOPAYOVTEC, TPOOPEPETAL WG TTESIO Y LEANOVTIKI £pEUVA.

NEZEIX EYPETHPIOY: COVID-19, epyaldpevol YUXIKAG Lyeiag, KatabApn, dyxog, Tpavpd, CUGTNUATIKA avaokomnon.

Juyypagéac emkovwviag: Avtovng Towwvng, A Yuyxatpikry Khwvikr, EBvikd kat Kamodiotplakd Mavemotriuio ABnvwy, Atylvitelo
Noookopeio, Aew®. Baothiong Zopiag 72-74, 115 28 ABrjva, AlevBuvon e-mail: anttsionis@med.uoa.gr
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ABSTRACT

The current number of dementia cases in Europe stands at 7.7 million, a figure projected to double by 2050. Caregivers
of individuals with dementia experience a heightened burden compared to those caring for other chronically ill individ-
uals, increasing the risk of depression and stress disorders. This systematic literature review, following PRISMA guidelines,
explores the prevalence of anxiety and depressive symptoms in dementia caregivers. Searches in academic databases,
restricted to studies from the last 15 years, identified eighty-five articles with 16 meeting the inclusion criteria. Results
indicate a significant caregiver burden, diminished self-reported quality of life, and a propensity for clinical depression.
Depression and anxiety symptoms were more pronounced among female caregivers. Caregiver depression correlated with
increased emergency department utilization by dementia patients, with a surge in depressive symptoms reported during
the COVID-19 pandemic. Caregiving for dementia patients was associated with burnout, adversely impacting caregiver
quality of life. Depression and anxiety symptoms in caregivers correlate with substance use. Sociodemographic variables,
including low socioeconomic status, high urbanization levels, and older age, were associated with caregiver depression.
Caregivers of individuals with Alzheimer’s disease reported higher anxiety, burden, and depression scores compared to
those assisting individuals with other dementias, particularly when neuropsychiatric symptoms were evident. The identifi-
cation of the factors that are linked to the mental burden of caregivers allows mental health professionals to enhance symp-
tom detection and provide tailored support, alleviating caregiver burden and improving dementia care quality. Systematic
professional assistance and training opportunities through health policies can effectively alleviate caregiver burden.

KEYWORDS: Depression, anxiety, dementia, Alzheimer, caregivers.

Introduction

The current number of dementia cases in Europe
is reported to be 7.7 million individuals, and projec-
tions suggest a twofold increase by the year 2050.' The
Alzheimer’s World Report 2015 indicates a global num-
ber of cases of 46.8 million individuals living with de-
mentia in 2015, with a projected doubling approximate-

ly every two decades, reaching 74.7 million in 2030 and
131.5 million in 2050. Regional variations are evident,
notably in Japan where the aging population constitut-
ed 26.3% in 2015, surpassing rates in Western countries
(19% in the European Union, 15% in the USA, and 8%
worldwide).? This demographic shift signifies a consider-
able proportion of the elderly population, with estimates
suggesting 1 in 4 individuals being elderly. Moreover,
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the trajectory of population aging is anticipated to per-
sist, with projections indicating that by 2060, 39.9% and
26.9% of the Japanese population will be aged over 65
and 75, respectively.?

The provision of care for dementia afflicted individ-
uals places a considerable strain on familial caregivers,
extending beyond the financial costs to include reduced
productivity and significant emotional impacts. This
caregiving responsibility has pervasive implications,
which have an impact on psychological well-being and
the overall quality of life and they also increase the sus-
ceptibility to psychopathological conditions, including
anxiety and depression. Comparative studies indicate
that family caregivers of dementia patients experience
a greater burden than those caring for individuals with
other chronic illnesses, leading to a higher risk of de-
pression.*

Identifying factors that increase psychological dis-
tress among caregivers is essential, as their sustained
well-being is crucial for delivering effective care to in-
dividuals with dementia.> Research highlights several
demographic determinants that heighten mental health
challenges for caregivers, including lower educational
attainment, limited income, being a spousal caregiver,
female gender, and identifying as white.*

Psychological and behavioral determinants, including
a less favorable self-rated health, reduced social net-
works, use of dysfunctional (emotion-focused) coping
mechanisms, and stress manifesting as role overload,
restriction, or burden, have been identified as contribu-
tors to depressive symptoms.’®'* The burden indicators
of the caregivers, are associated with the spectrum and
intensity of the symptoms that are exhibited by elder-
ly patients, including heightened behavioral issues, in-
creased levels of physical disability [deficits in activities
of daily living (ADL)], and diminished cognitive function-
ing, which have been documented as risk factors.57'4

Material and Method

This review was conducted following the guidelines
of the preferred reporting items for systematic reviews
and meta-analysis (PRISMA). The purpose of the present
study is to investigate the anxiety and depression expe-
rienced by caregivers of patients with dementia.

Search strategy

Systematic searches on computerized databases were
performed, in order to retrieve English language materi-
al that has been published and developed over the last
15 years. The search was conducted through the elec-
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tronic databases of academic research Google Scholar,
PubMed and Scopus. The following combinations of
words were set as criteria for the search: caregivers AND
dementia; caregivers AND dementia AND depression;
caregivers AND dementia AND anxiety.

Screening criteria

Inclusion criteria: (a) Study type: single quantitative
study, qualitative analysis of interviews, systematic re-
view, systematic review and meta-analysis, cohort rand-
omized controlled trial (b) Population of study: caregiv-
ers of patients with dementia. (c) Outcome: affective
symptom outcome (including but not limited to depres-
sion, anxiety, distress, etc.). Each study underwent a criti-
cal appraisal, initially assessing its title and subsequently
scrutinizing its content. Studies deemed partially unre-
lated to the research subject were excluded during this
phase. Subsequently, the remaining studies were further
evaluated, and those lacking methodological rigor or
exhibiting incomplete relevance to the research topic
were excluded. This meticulous process culminated the
compilation of the final list of studies included in the re-
search.

Data extraction

Data from retained articles were manually extracted
into a data extraction table using Microsoft Excel. Data
extracted from the retained articles included: authors,
title of the study, type of study, results (see table 1). The
records screening process are shown through the flow-
chartin figure 1.

Data synthesis and analysis

The diverse nature of the across studies data, in par-
ticular the methods of reporting symptoms or psycho-
pathology, lead to an inability to construct a meta-anal-
ysis, therefore a narrative synthesis was used.

Results

A total of 85 records were retrieved from searching
databases (Fig 1; Flow diagram of the search process).
After removing twenty-three duplicates, 62 records were
screened, of which 46 were excluded as not relevant. We
included a total of sixteen studies, all of which were as-
sessed for quality and included in the systematic review.

Characteristics of the studies meeting inclusion cri-
teria are presented in table 1 and more detailed infor-
mation regarding the characteristics of the studies can
be found in table S1 in the appendix. Most studies were
cross-sectional studies. Qualitative studies, systematic
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Figure 1. Prisma flow-chart of inclusion and exclusion of publi-
cations derived from the database searches.

reviews and meta-analyses were included in our study.
Our systematic review of symptoms of depression and
anxiety among caregivers of dementia patients reveals
a concerning prevalence of psychological distress within
this population. The findings consistently demonstrate
that caregivers experience significantly higher rates of
depression and anxiety compared to the general popu-
lation, with female caregivers being disproportionately
affected.”?® The review identifies numerous factors con-
tributing to caregiver distress. Notably, elevated levels of
caregiver burden, associated with behavioral and psy-
chological symptoms exhibited by dementia patients,
are strongly linked to increased symptoms of depression
and anxiety. For instance, caregivers managing behav-
iors such as aggression and irritability in patients report
heightened anxiety and depressive symptoms.’®-?° Our
analysis also highlights the correlation between car-
egiver burnout and mental health outcomes. Younger
caregivers and those dealing with significant behavioral
issues in patients are at an increased risk for burnout,
which in turn correlates with depressive symptoms.?'
Furthermore, the presence of sociodemographic varia-
bles, such as caregiver age and relationship type, influ-
ences the severity of depression experienced.”>?* Coping
strategies employed by caregivers emerge as a crucial fac-
tor in mitigating the effects of psychological distress. The
effective use and development of coping mechanisms

can significantly reduce symptoms of depression and
anxiety, emphasizing the need for targeted interventions
that enhance caregiver resilience.?” Overall, our review
underscores the urgent need for comprehensive support
systems for caregivers of dementia patients. By address-
ing the unique challenges faced by this demographic,
we can improve their mental health outcomes and over-
all quality of life.’”®?2 Implementing patient- and caregiv-
er-centered interventions can enhance the caregiving
experience, reduce psychological burdens, and improve
healthcare outcomes for this high-risk population.

Discussion

This study aimed to assess anxiety and depression lev-
els among caregivers of individuals with dementia. To
our knowledge, it is the first systematic review to apply
the PRISMA methodology to explore these symptoms
specifically in dementia caregivers.

Research findings indicate that caregivers of individ-
uals with dementia encounter substantial burden and
exhibit diminished health-related quality of life, with a
notable susceptibility to clinical depression.”” Moreover,
symptoms of depression and anxiety are discerned to be
more pronounced among female caregivers, suggesting
a disproportionate impact in comparison to their male
counterparts.” One possible explanation for the ob-
served gender differences in caregiving may stem from
stress-coping theory.?' Research suggests that women
are more likely to employ maladaptive coping strate-
gies, such as denial, escape, and avoidance, compared to
men, who more frequently utilize effective strategies like
problem-solving, acceptance, and distancing.3> Women
may also experience caregiving in a more emotionally
intense way than men, whose challenges may manifest
differently, such as through poor health or disrupted
sleep patterns. As a result, common assessment tools for
measuring the negative aspects of caregiving may not
fully capture men’s experiences and could be more at-
tuned to the challenges faced by female caregivers.**

Additionally, the studies highlight a correlation be-
tween caregiver depression and heightened emergency
department use for dementia patients.'® The ongoing
COVID-19 pandemic is further identified as a contribut-
ing factor to an elevated prevalence of primarily symp-
toms of depression, along with other psychological ef-
fects, among caregivers of individuals with dementia.’®

Several studies have illuminated the fact that the car-
egiver burden associated with the behavioral and psy-
chological symptoms of dementia exhibits variability
across different symptoms, indicating that the impact



does not uniformly correlate with the frequency and
severity of the disease.?® Specific symptoms such as
agitation/aggression and irritability/immobility were
identified in two studies as exerting significant effects
on caregivers, notwithstanding their relatively low fre-
quency and severity. Notably, in the context of Greece,
caregiving practices diverge from those in other devel-
oped nations, with a predominant trend of familial care
at home.?" This study revealed that nearly half of the
caregivers displayed pronounced signs of mental fa-
tigue, and almost a quarter of them experienced symp-
toms of depression. Factors such as the caregiver’s early
age, heightened behavioral symptoms in dementia pa-
tients, and caregiver depression were identified as inde-
pendently associated with the manifestation of mental
fatigue. The study underscores the complexity of mental
fatigue, emphasizing its intricate interplay with various
patient and caregiver factors, thus advocating for its in-
corporation into routine clinical assessments in demen-
tia care practices.

Research consistently shows that caregiving roles can
lead to burnout syndrome, negatively impacting car-
egivers’ quality of life and correlating with depressive
and anxiety symptoms in care recipients, as well as in-
stances of abusive behavior by caregivers. 2> Depression
in caregivers is frequently linked to sociodemographic
factors such as lower socioeconomic status, heightened
urbanization, and advanced age. Additionally, a sub-
stantial body of research highlights a robust positive
association between caregiver burden and symptoms of
depression, with dementia caregivers exhibiting a high-
er effect size compared to those caring for frail elderly
individuals and stroke survivors.?* Converging evidence
suggests that caregivers of individuals with Alzheimer’s
disease have to deal with elevated stress, burden, and
depression, particularly in the presence of neuropsychi-
atric symptoms. Effective coping strategies can mitigate
the impact of stressful situations, consequently improv-
ing caregivers’ quality of life. Some studies suggest that
enhanced supportive interventions were associated
with reduced symptoms of depression in caregivers, im-
plying that clinical strategies can potentially safequard
caregivers from chronic manifestations of depression.
These findings underscore the need for new research fo-
cused on targeted interventions to address the complex
challenges faced by caregivers.

Prevalence of mental health disorders within the
caregiver population attending to individuals with
Alzheimer’s disease remains indeterminate. In a specific
investigation, the aggregate prevalence rates were re-
ported as follows: depression at 34.0%, anxiety at 43.6%,
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and psychotropic medication use at 27.2%. This study
discerned that the likelihood of experiencing depression
was 1.53 times higher for female caregivers, 1.86 times
higher for male caregivers, and 2.51 times higher for
spousal caregivers.”® Caregivers of Alzheimer’s patients
exhibited an elevated prevalence of mental health disor-
ders, notably depression and anxiety, in contrast to both
the general population and caregivers attending to indi-
viduals with diverse medical conditions.

In the broader context, the existing literature on the
subject is limited, and lacks randomized controlled tri-
als. Numerous contemporary clinical studies rely on
cross-sectional research designs. Given the progressive
deterioration of behavioral symptoms and daily life
functions in dementia, there is a need for longitudinal
studies with extended follow-up periods to ascertain
whether caregivers’ depressive symptoms undergo
temporal changes.?* The lack of standardized methodol-
ogies across studies has made it challenging to estab-
lish definitive indicators of psychopathology or related
symptoms. Variability exists both in the methods used
and, in the tools employed to assess depression and
anxiety, while diverse data processing approaches fur-
ther contribute to inconsistencies in reported outcomes
across studies. Achieving greater consensus and uni-
formity in the scales employed for assessing these out-
comes in future research endeavors would enhance the
comprehension of the prevalence of anxiety, depression
symptoms, or psychopathology in dementia caregivers.
Consequently, the generation of more robust clinical ev-
idence may necessitate an increase in high-quality ran-
domized controlled trials with consistent methods for
outcome evaluation. While evaluation criteria have been
delineated, the potential for bias in results persists.

Considering the systematic literature review’s find-
ings, future research endeavors examining anxiety and
depression in dementia caregivers should center on
delineating the impact of specific behavioral and psy-
chological symptoms of dementia, such as agitation/
aggression and irritability/immobility. As suggested by
Huang,®' comprehending the clinical mechanisms un-
derpinning depression and anxiety necessitates an ex-
ploration of psychosocial, physiological, and biological
factors. Furthermore, there is a need to investigate the
role of the COVID-19 pandemic in amplifying the preva-
lence of depressive symptoms among dementia caregiv-
ers. Exploring interventions targeting the mitigation of
burden and enhancing the health-related quality of life
for caregivers, particularly those tending to Alzheimer’s
patients with neuropsychiatric symptoms, should be a
priority in such research initiatives. Insights from such
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research can inform the development of targeted sup-
port and interventions tailored to the unique challenges
faced by dementia caregivers, leading to an improve-
ment in their overall quality of life. The identified find-
ings offer valuable insights for policymakers in shaping
innovative programs and services aimed at alleviating
and mitigating the strain experienced by caregivers,
with consideration of diverse social and cultural con-
texts. A prevalent theme in the literature underscores
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TAEVPA TWV PPOVTIOTWV. H KATABAIYN OTOUC PPOVTIOTEG CUOKETIOTNKE UE KOIVWVIKOSNUOYPAPIKEG LETARBANTEG OTTWG TO XAMN-
O KOIVWVIKOOIKOVOUIKO €TTiTeS0, To UPNAOTEPO MiMeSO AOTIKOOINONG Kal TN PeyaAUTePN NAIKiA. Ol QPOVTIOTEC ATOUWY PE
voéoo Alzheimer ava@épouv onpavTika VPNAGTEPEG TIMEG OTA CUUTTTWHATA AyXoug, EMBApuvong Kal KatdOMYNng o€ cUyKpLon
L€ POVTIOTEG TTOU TTAPEXOUV UTTNPEGIEG OE ATOMA UE AANEG AVOLEG, E10IKA OTAV TA VEUPOWUXIATPIKE CUUTTTWHATA EIVAL EUPAVE.
Me Tov EVTOTIGUO TAPAYOVTWY TTOU cUVSEOVTAL HE TNV YUXIKH EMPBAPUVON TWV GPOVTIOTWY ATOPWV HE AVOLd, Ol EMAYYEAUA-
Tieg YuyIkAg vyeiag Ba €xouv Tn SuvaTdTNTA VA TTPOXWPEOUV GE EyKALPN AVIXVEUGN CUUTITWHATWY KAl VA TTOPEXOLUV KATAAANAN
UTTOOTAPIEN VLA VA AVOKOU®IoOLV TO BAPOC TWV PPOVTIOTWV KAl Va EVIOXUOOUV ThV TTOIOTNTA TNG @PovTidaC yla Ta ATopd He
avola. Méoa amod mMoAITIKEG uyeiag Ba gival XprioIHo Ol POVTIOTEG va AapBAvVouV TTEPIOCATEPN KAl TIIO GUOTNHATIKY EMTAYYEN-
patikn BorBela kal va £Xouv eukalpieg KATAPTIONG WOTE va PEWOEL n emPBdapuvon Toug.

NEZEIX EYPETHPIOY: KatdOAupn, ayxog, avola, alzheimer, povTIoTEC.

Juyypagéac emkovwviag: NMwpyog ToouBéNag, Tunua Yuxohoyiag, Oihoco@ikn Xxolr, Mavemotnuiovnoln Zwypdagou, 157 84 ABrva,
AievBuvon e-mail: gtsouvelas@psych.uoa.gr
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Letter to the Editor

New guidelines for the effectiveness of exercise
in the prevention of dementia: Implications for psychiatry

ARTICLE HISTORY: Received 11 July 2024/Published Online 18 September 2024

To the Editors,

We recently published evidence-based guidelines for the role of exercise in the prevention of dementia.! The
guidelines combined an umbrella review and expert consensus, and has important implications for psychiatry.

Evidence from published studies was evaluated using the GRADE assessment. We found scarce and relatively
low-quality evidence in the literature, particularly for the primary prevention of dementia.

Our GRADE-informed evidence synthesis yielded the following conclusions:

e For Primary prevention of dementia: Physical activity may be considered for the primary prevention of dementia.
In people without dementia or MCl, exercise may be no better than health education for the primary prevention
of dementia and MCI. Quality of evidence: Very low for physical activity; very low for exercise.

e For Secondary prevention of dementia: In people with MCI there is continued uncertainty about the role of
physical activity and exercise in slowing the conversion to dementia. Quality of evidence: Very low for physical
activity; very low for exercise.

o For Tertiary prevention of dementia: In people with moderate dementia, physical activity/exercise could be con-
sidered for maintaining cognition and exercise could be considered for stabilizing disability compared to usual
care. Quality of evidence: Exercise: very low for cognitive outcomes; low for disability.

Following a consensus process, we recommended physical activity/exercise for all three purposes, namely pri-
mary, secondary, and tertiary prevention (improve cognition and reduce disability) of dementia. The recommen-
dation of exercise was largely contingent on its positive effects on mental health,>® in conjunction with the exten-
sive body of evidence linking mental disorder with dementia.*

The guidelines highlight the need for further research on multidisciplinary interventions for both the primary
and secondary prevention of dementia. A question remains whether the positive effect of physical activity on
mood/behaviour applies to the MCl group, as it does to the dementia group. More research is required in people
with established dementia and in less common forms of dementia. The guidelines also make an implicit research
recommendation in support of heurism, in the sense that they integrate the evidence-based expectation that ex-
ercise is likely to be beneficial both for mental and physical health. Indeed, employing heurism may be inherently
necessary in prevention research.’

Overall, these guidelines offer an evidence-based insight into the effectiveness of physical activity/exercise for
the prevention (primary, secondary, and tertiary) of dementia. Importantly, they necessitate the inclusion of men-
tal health in a multi-component approach. In doing so, they emphasize the necessity of mental health promotion
and mental illness prevention in the prevention and management of dementia.
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