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Editorial

The importance of the patients deemed not guilty
by reason of insanity for the psychiatric reform

Psychiatriki 2016, 27:165-168

According to the Greek Penal Law if someone “because of a morbid disturbance of his mental functioning” (article 34)
is acquitted of a crime or misdemeanour that the law punishes with more than 6 months imprisonment, then the court
orders that this individual should be kept in a public psychiatric institution if the court reaches the conclusion that this
person poses a threat to public safety.' Individuals who have broken the law and deemed “not guilty by reason of insan-
ity” are treated in psychiatric units of Psychiatric Hospitals according to the article 69 of the Penal Code. In Athens, in the
Psychiatric Hospital of Athens and the Dromokaiteion Psychiatric Hospital, and in Thessaloniki in the Unit for “Not guilty
by reason of insanity (NGRI)”.

The person who is deemed not guilty by reason of insanity following a crime is facing double stigmatisation and mar-
ginalisation from both the legal and the health system. He/she is usually treated initially with fear and later since there is
no therapeutic aim but only the court instruction for “guardianship”, with indifference.

The patient who is committed by the courts in a psychiatric unit for being “NGRI” is facing a unique legal and psychiatric
status.” In this respect he/she is disadvantaged when compared to either convicted criminals or psychiatric inpatients. If
the patient was not found “NGRI” (ie innocent as far as sentencing is concerned) he would have been punished with loss
of liberty for a certain (specific) amount of time, and like all individuals convicted in court he/she would have the right to
appeal and reduce his/her sentence in a higher court and maybe released from prison earlier for good behaviour etc. In
this respect the individual found to be “NGRI” is disadvantaged when compared to a convicted felon since he/she is kept
for an undefined period of time. Additionally, he/she will be allowed to leave the psychiatric unit following a subjective
assessment of a judge with no psychiatric knowledge who will decide that this certain individual has “ceased to be dan-
gerous”. These problems are accentuated by the difficulties that the Greek justice system is facing.

On the other side, from the psychiatric point of view, the "NGRI" patient who is an inpatient is not receiving the holistic,
(bio psycho social) treatment and assessment of needs he/she requires. The psychiatric team looking after him, once the
acute symptomatology is controlled is just getting used to a patient who will not be discharged in the immediate future.
These patients form the "new chronic asylum psychiatric inpatients" for whom the treating psychiatrists are not allowed
to discharge back into the community whilst it is unclear whether they can be transferred to supported rehabilitation
units. It is a medical but also legal paradox to assign to contemporary psychiatric units aiming mainly to treat patients in
the community to "keep and guard" inpatients whilst these psychiatric units should focus on care and rehabilitation of
the patients (including the "NGRIs").? Keeping patients like these in psychiatric units creates problems in the functioning
of the units. These patients are "kept" in acute beds for long periods of time (5 to 6 years minimum) with patients treated
voluntarily or against their will and cannot be discharged without a court’s decision. The problems are obvious if one
realises that the average time of hospitalisation is not exceeding 2 months for the vast majority of psychiatric patients.
With the prolonged stay patients of the "article 69" (NGRIs) they not only burden the already limited resources (there is
an established lack of psychiatric beds nationwide) but also this prolonged hospitalisation increases their stigmatisation
and marginalisation. Thus the prolonged hospitalisation for "safety" reasons according to the court decision leads to the
absence of a therapeutic aim other than maintaining the patient on the ward.
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Greece has agreed that there is an urgent need in developing community psychiatry services and closure/transforma-
tion of the big psychiatric hospitals (asylums). It is impossible to close hospitals where "NGRIs" are kept. The decision to
move them into the community is not a medical-psychiatric but a legal one. In this respect it is imperative to establish a
Forensic Psychiatric Unit for these patients.

In our country as the "Psychargos" external evaluation highlighted, there are great gaps in the provision of Forensic
psychiatric services.? It must be emphasised that these gaps affect negatively psychiatric reform and social reintegration
not only for the forensic psychiatric patients but for the whole of mentally ill individuals. Given that forensic Psychiatric
services are developed in Athens and Thessaloniki and that training in Forensic Psychiatry has moved forward, it is im-
perative that the state should build upon the existing knowledge and experience and create specialist forensic units
aiming to treat and rehabilitate this special and important group of patients.* Only when the patients found "not guilty
by reasons of insanity" have their own (safe for the society and them) therapeutic and rehabilitative services the aim of
de-institutionalisation will be visible and realistic to implement.

Athanasios Douzenis
Associate Professor in Psychiatry-Forensic Psychiatry,
Director 2nd Psychiatry Department Athens University Medical School, "Attikon" Hospital
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ApOBpo cuvTaéng

H onpacia twv «akatafdoyictwv»
yla TNV PuxuaTtpikn pPetappudpicn

Yuylatpikn 2016, 27:165-168

JUp@wva pe tov EAANVIKO Mowvikd Kwdika (MK), av kamotog, «Aoyw voonpri¢ S1atdpa&ng Twv MVEUUATIKWY AEITOUPYIWV
T0U» (APBPO 34) amaANdxOnke amd Tnv motvn A TN Siwén yla kakoLPyYNUA 1 TANUUEANUA, YA TO OTTOI0 O VOUOG TIMWPEL PE
TIOVH AvwTEPN Ao €€L UAVEC, TO SIKAOTHPLO S1aTACOEL TN QUAAEN Tou o€ SNUOGCI0 OEPATIEVTIKO KATAOTNUA EPOOOV KPIVEL
o1 ival emkivduvoc yia Tn Snuooia aogdheia.’ Ot mapaBATteg mou £xouv KpIOsi akataldyloTol voohAevovTal 08 YuxlaTpl-
K& tunpata twv Yuxlatpikwv Noookopeiwv tng ABrvag, WNA kat Apopokaitelo yia «@UAa&n» cupwva pe 1o ApBpo 69
Tou MN.K. Ztn ©eocalovikn voonhevovtatl oto Tunpa YuxtatpodikaoTiKnAG (AKATaloyioTwy).

To dtopo pe Yuxikn Slatapayr mou €xel KPLOEL aKATAAOYIOTO yid Hia EYKANMATIKA TTPAEN avTipeTwriCel SUmAS oTiypati-
OMO Kal TTEPIBWPLOTIOINCN TOCO Ao Tov SIKaoTr 600 Kal amd To Puxlatpikd BepameuTikd TAQICLO, TTOU TOV AVTIMETWITICEL
apXIKA HE GOBO Kal 0T CLVEXELD UNnV €xovTag BepameuTikd oTdX0 TEPAV TNG «PUAAENG» HE adlagopia. YoBAaAetal o€
€va «povadIKO» VOUIKO-YUXLATPIKO KABeoTWE To omoio amd TN pia Stagépel 1doo amd 1o KaBeoTwe Tou amhol mapafdtn
600 Kal amd To KABeoTWC EVAC VOONAEUOUEVOU O PUXIOTPIKA HOVASa, Kat ammé TRV AN HEIOVEKTED évavTl autwv.” O v
AOyw aoBevNC UOTEPEL CUYKPIVOUEVOC E KATTOLIOV KATASIKAOHUEVO AANG KAl E KATTOIOV TTOU VOONAEVETAL OE PUXIOTPIKA
KAWVIKH. Av 0 a00€Vi¢ auTtog Sev gixe KplOei akaTaAOYIOTOC (Apa Kat aBWog avag@opIKA LE TNV TIOLVH TTOU TIPETTEL VA TOU ETTL-
BAn6ei) Ba eixe TIHWPNOEl cVUPWVA PE ToV [ToIVIKO KwdIKA Yia CUYKEKPLUEVO XPOVO TTOLVIG, KAl —OTTWwG OAOL OOOL/EG €XOUV
KatadikaoOei- Oa gixe To SiKaiwpa va AOKNOEL EQEON KAl VA LEIWOEL TNV TIOLVH) TOU O€ avWTEPO SIKAOTH P10, Kal B€Rata va
TUXEL TWV EVEPYETIKWV S1OTAEEWV TOU VOHOU Yla TTpOwpEn Amo@UAAKION K.ATL. YTTO auTrV TNV évvold OTEPEITAL KAl JEIOVE-
KTEl TOU TTOIVIKOU KPATOUUEVOU, APXIKE GTOV XPOVIKO TTPOOSIOPIoUO TNG TTOWVAG, £9O00V 0 SeUTEPOG UTTOBAAAETAL OF pIa
aopioTou xpdévou «LAAEN». MapdAAnAa, n €£086¢ Tou amd To Yuxlatpikd Turua BacifeTal 0Ta UTTOKELUEVIKA KPITHPLO TOU
€KAOTOTE SIKAOTH TTOU KPIVEL av «€Xel TAVCEL N EMIKIVOLUVOTNTA». H KaTdotaon autr emdsvwveTal amd tn peyain kabu-
otépnon oTnv ekdikaon umoBEoewV TwV EAANVIKWV SIKAoTnpiwv.

AT Puxlatplkng MAEUPAC, 0 VOONAEVOUEVOG AKATAAOYIOTOC aoBevic Sev Aappavel Tnv amapaitntn oAloTiKh (Bloyu-
XOKOWWVIKNA) @povTida, Kal To TPOoowTIKO TNG Hovadag —epocoov eheyxOei n oeia cupmTwpaToAoyia KAl N CUPTTEPLPO-
pa- g€olkelwveTal pe évav aocBevr) o omoiog dev mpokeltal va AdBel €itrplo. O1 aoBeveic autoi amoTeAOUV TOUC «VEOUC
XPOVIOUG-AOUAIKOUG» PUXIATPIKA VOONAEUOUEVOUC, OTOUG OTtoioug ol BepdmovTeg Yuyiatpol Sev emtpénetal va Swoouv
e€ITAPLO, eV gival aca@ég av SuvavTtal va HETAKIVNBOUV O€ EEVIIVEC AmOKATACTACNC. ATIOTEAEL «lATPIKO AAANG KAl VOUIKO
mapado&o»’ va avatiBetal n «pUAa&n» oe oUYXPOVEC PUXIATPIKEG LOVASEC, TTOU KATA KUPLo AGyo AetToupyolv BAcel Twv ap-
XWV TNG ATOACUAOTTIOINGNG, EVW 0APWE OTIG UTTOXPEWOELG TwV Yuxlatpikwv Noookopegiwv Kat KAVIKWV EUTTIMTTOUV N Yuxla-
TPIKA @povTida Kal n amokatdotaon Tou acBevolg (dpa Kal Tou «aKATAAOYIoToU) Kal 61 N @UAAEN Kal 0 CWEPOVICUOG TOU.

H mapapovh Twv acBeviv autwv ota Yuxlatpikd Tunpata Snuioupyei mpoPAriuata otn Aettoupyia Toug, Kabwe Ka-
TaAapBAvouv KAIVEG «0EEWV» TIEPIOTATIKWY YIa PEYANO XPOVIKO Stdaotnua (5-6 xpovia TouAdxloTtov) kat Sgv urmopouv va
A&Bouv g€itriplo av ev ouvaivéoel n SikaoTikh apxn. Ta mpoAARuaTa yivovtal aueca epgavr, av yivel avTiAnmto 6Tl o
péoog 6pog voonheiag ota Yuxlatpikn TuRpata voonheiag Sev umepBaivel TOUG 2 PAVEG OTN CUVTPITTIKA TTAEIOVOTNTA
TWV PUXIKA TAoXOVTWV. ME TN HaKpoXpovia TTapaovH Toug, ol aoBeveic Tou «dpBpou 69» agevog emPBapuvouy Tic dN
TEPLOPIOPEVEG SUVATOTNTES (AOYW ONUAVTIKAG EAAEIPNG KAIVWV voonA&iag oTta Yuxlatplkd voookoueia/Turinata) evdovo-
OOKOWMELOKNAC BepaTeiag, Kal aQeTEPOU N TTAPAUOVH AuTr AUEAVEL TOV OTIYUATIOUO Kal TNV epIBwplomoinor| Toud.
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H pakpoyxpovia Aoimdv voonAeia «yla @UAAEN» cUPewva Pe TN SIKaoTIKA anmdgacn odnyei Kal oTnv anmoucia OepameuTi-
KOU 0TOXOU TIEPAV TNG TTAPAPOVAG OTO TUNHA.

H xwpa pag éxel CUHPWVAOEL 0TNV AVAYKN AVATITUENG TNG KOIVOTIKAG YUXIATPIKAG KAl OTO KAE(OIMO/UETACKNUATIONO
TWV PEYAAWV YUXIATPIKWY VOOOKOUEIWV. Agv gival Suvatdv va KAgioouv voookoueia ota omoia voonhevovtal Yuxikd md-
OXOVTEG TTOU €x0uV KP1Bei akaTtaldyloTol. H amdgaon yla Tn HeTapopd Toug 0TV Kovotnta Sev gival laTpIk/YuxlaTpikn
aAAa SikaoTikn. Eival Aoumév amapaitnto va SnuioupynBei éva €181k6 tunpa otnv ABrva yia ta dtopa auTd.

3TN wpa pag omwg TévIoe Kal n a&lohdynon tou «Yuxapywe», Udpxouv oAU peydia kevd otnv mapoxr Yuxlatpo-
SIKAOTIKWY UTTNPECIRV.? Ta KEVA auTd TIPETEL va Yivel avTIANTTO 4TI emBpadUvouv TNV YUXIATPIKA METApPUBUIoN Kal
TNV KOWWVIKN gmavévtaén oxt pévov twv YuxlatpodikaoTikwy acBevwy, aAAd OAdwv Twv YPuxIikd Taoxoviwv. AeSopévou
0Tt Yux1aTpoSIKAOTIKEG UTTNPETIEG €xouV TTAoV avamtuxBei otnv ABrjva kal otn Ogcoalovikn kat 6ti n ekmaidevon otnv
YuxlatpoSIkaoTIKN €XEL TIPOXWPNOEL, Eival amapaitnTo n moAiteia va otnpixOei otnv UTAPKoUCa TEXVoyvwaia Kal Tieipa
Kal va Tpoxwpri ol otnv avanTtuén auyws YuxtatpoSIKaoTIKWV TUNPdTwy auénuévng @povtidag pe otoxo tn Bepareia
Kal KOIVWVIKA emavévtaén tng e18IKAC Kal CNUAVTIKAG AuTrAc opdadac acBsviv.* Mévo dtav ol «akaTaAGyloTol» amoKTH-
oouv 1o SIKO TOUC ACPAAEC (Yia TNV Kowvwvia Kat Toug 16iouc) BepameuTtikd/amokataoTaolakd miaioto Ba gival opatog o
OTOXOC TNG ATTOACUAOTIOINONG.
ABavaciog Aoulévng
Avaminpwtri¢ KaBnyntric Yuxiatpikric-YuxiatpodikaoTikric,
AievBuvtric B” Yuxiatpikrig KAvikrig latpikri¢ ZxoAri¢ EKTIA, NN «Attikév»
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esearch has highlighted the wide impact of maternal mental health problems during and

beyond the postpartum period and the public health role of community health profes-

sionals in early detection of women who may be at risk. This paper aims to describe, ex-

plore and test an a priori hypothesised conceptual model of postnatal experience, iden-
tifying the relationships between postnatal mental vulnerability and postnatal adjustment to
maternal roles and attitudes, marital/partner-relationship and sense of coherence. Three validat-
ed self-report questionnaires (WAST, MAMA, SOC) measuring the variables of the encompassing
framework and EPDS were administered in random order. The conceptual models were tested
using the software IBM SPSS Statistics and LISREL and the tests performed were: Student’s t-
test, chi-square tests, Explanatory factor analysis using a Varimax rotation Principal Components
Method, Confirmatory analysis —known as structural equation modelling- of principal compo-
nents. Psychometric scores indicate high correlation between WAST, MAMA, SOC and EPDS. An
exploratory factor analysis confirmed the role of SOC, specific MAMA subscales (maternal roles
and attitudes, body image, sex, breasts, nausea) and WAST (relationship tension and emotional
and physical abuse) subscales (KMO measure of sampling adequacy=0.735 and Bartlett’s test of
sphericity=184,786, df=36, p<0.0005). The latent variables confirmed with SEM were marital relation-
ship, maternity experience and self-efficacy (Chi-square=28.45, df=24, P-value=0.24, RMSEA=0.046
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p<0.05). Marital Relationship (Factor I: Eigenvalue=3.066) concerning lack of or disappointment
with partner support, poor marital relationship and emotional/physical abuse has been asso-
ciated with high levels of postpartum anxiety and depression. Maternity Experience (Factor II:
Eigenvalue=1.280) representing postnatal roles and attitudes towards their infant can be as use-
ful as mood changes for evaluation of mothers. Self-Efficacy (Factor llI: Eigen- value=3.144) and
especially attitudes regarding body image, sex and coping resources and options of dealing with
the stressor, has been demonstrated that serve as a mediator or buffer for psychological distress.
The results of this study have implications for the prevention and intervention of postnatal ad-
justment difficulties both of which need to be intensified in order to minimise perinatal mental

vulnerability.

Key words: Depression symptoms, postpartum, abuse, maternity experience, self-efficacy.

Introduction

A considerable number of women experience
mental health symptoms after childbirth."? During
the early postpartum period the incidence of
depressive symptoms affects from 8.5-84%3°
of women, and the wide variation in incidence
could be justified due to the timing of identifica-
tion of symptoms and how this was undertaken.
Depression has been determined to be a major
global public health concern, contributing to poor
physical and mental health in affected women."”
However, early postpartum depression symptoms
often go unrecognized with several consequences
for the woman, the newborn and the family.?™"

To this end, efforts to meet these health needs
are considered, as a potential benchmark of estab-
lishing an effective primary care system.*'? Recent
studies attempted to identify psychosocial factors
that may contribute to depression symptoms dur-
ing the early postpartum period.>”"""" In order to
explore the determinants of postpartum depres-
sive symptomatology a comprehensive conceptual
framework was constructed.

The first level of the framework concerns the
postnatal adjustment to maternal roles and atti-
tudes (MAMA). The perception of psychosocial ad-
aptation during the postpartum period and its ef-
fects on women requires consideration due to the
many psychosocial risk factors that may affect a

woman’s experience."””'®* Women who appear to ad-
just with much difficulty to their new maternal roles
may have a specific postnatal vulnerability to men-
tal health problems.” Postnatal roles and attitudes
regarding body image, sex, somatic symptomes,
marital relationship and attitude towards their in-
fant can be as useful as mood changes for evalua-

tion of women.>'81°

The second level of the framework represents
the attachment in the marital/partner-relationship
(WAST). These concepts can determine, in part, "the
quality" of attachment in the partner-relationship
-the individual’s typical pattern of relating to their
partner- was included in the framework to rep-
resent the link between the couple’s relationship
and symptoms of depression. The partner is usually
highly valued as a source of support for childbear-
ing women.*" In addition, previous studies have re-
vealed that support from a partner facilitated wom-
en to adapt to maternal roles during postpartum
period, for example when making decisions to con-
tinue to breastfeed.?®?' Lack of or disappointment
with partner support has been associated with high
levels of postpartum anxiety and depression.*?2
Poor marital relationship and emotional/physi-
cal abuse™?*%° has been consistently reported as
an important predictor of postpartum depression.
Women who lack partner support and women who
experience psychological abuse are more likely to
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sustain a negative impact on their mental health af-
ter birth.!>?728

A third level of the framework concerns Sense of
coherence (SOC). This may be the most direct ex-
pression of the self efficacy, self-concept as a per-
sonal force. It refers to the perception or experience
of oneself as a causal agent in the family setting.
Sense of coherence is an important factor in vari-
ous health related behaviours, such as overcoming
phobias and anxieties, eating disorders and alco-
hol or smoking addictions.??=* It is also congruent
with emphasis on self-reliance, mastery and indi-
vidualism. Sense of coherence describes the con-
fidence the woman feels about performing a par-
ticular activity, including confidence in overcoming
barriers to performing maternal attitudes/roles and
it is the most important prerequisite for behavior
change because it affects how much effort could
be invested in the specific task and what level of
performance is attained.?*3* Stressful events are
construed as person-environment transactions
around two critical processes, namely primary and
secondary appraisal. Primary or cognitive apprais-
al is a person’s evaluation of the significance of a
stressor. For example, the postnatal period is like-
ly to be perceived as stressful period by those for
whom parenthood is viewed as a central life goal,
whereas those for whom parenthood is not viewed
this way, the postnatal period might be appraised
as a not particularly stressful time. These individu-
als might be less susceptible to psychological dis-
tress. Secondary appraisal is an assessment of the
person’s coping resources and options of dealing
with the stressor, for example, parents might seek
support from postnatal groups or talk about their
emotions with their friends or relatives to deal with
their difficulties. It has been suggested that coping
may serve as a mediator or buffer for psychological
distress.?

Consequently, the general aim of this exploratory
study was to describe, explore and test a self-con-
structed conceptual framework to help understand
the relative impact of postnatal adjustment to ma-
ternal roles and attitudes (MAMA), marital/partner
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relationship (WAST) and sense of coherence (SOC)
on levels of depressive symptoms during early post-
partum period.

Subjects and methods

Study setting, sampling
and target population

The translated, culturally adapted versions of
the EPDS, WAST, MAMA and SOC were adminis-
tered throughout the postnatal units of the four
Hospitals. Women who gave birth from June 2009
to August 2009 in these hospitals were eligible for
participation, provided they were: (1) 18 to 45 years
old (2) remained at the unit for their postnatal stay
(3) able to separate themselves from individuals
who accompanied them (4) fluency in spoken and
written Greek language (5) who were well and (6)
able to provide informed written consent. Women
were excluded if they had experienced an episode
of depression within the previous 2 years or if they
had received pharmacological or psychotherapeu-
tic treatments for depression that lasted 3 continu-
ous months (minimum treatment of once a week).
The study flow diagram is shown in the figure 1.

Data collection and instruments

In addition to standard socio-demographic ques-
tions, the mothers completed the EPDS, WAST,
MAMA and SOC questionnaires in the presence of
a midwife during their stay at the postnatal ward
with alternative order of completion of the four
questionnaires. There was no reference to the terms
“abuse” or “violence” until the study subject was
in a private room, where the study aims were ex-
plained and informed consent was obtained.

Edinburgh Postnatal Depression Scale (EPDS)**

EPDS, a 10 item self report scale, each item scor-
ing 0-3, depending on the severity or duration of
each symptom as experienced in the previous 7
days. The Greek version of the EPDS showed high
internal consistency (Chronbach’s alpha=0.804 and
Guttman split-half coefficient 0.742) and was signifi-
cantly correlated (Pearson r=0.66, p<0.0005) to the
validated Greek version of BDI-Il (Beck Depression
Inventory 11).3¢ A threshold score of 8/9 fitted the
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Figure 1. Correlation between EPDS, SOC and the
subscales of WAST AND MAMA.

WAST 2 (Relationship tension)

WAST 1 (Emotional and Physical Abuse)
MAMA1 (Marital Relationship)

MAMA 4 (Motherhood), MAMA 6 (Breasts)
MAMA 5 (Nausea)

MAMA 3 (Body Image)
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SOC (Sense of Coherence).

model sensitivity at 76.7% and model specificity at
68.3%.%

Women Abuse Screening Tool.** The original Eng-

lish version of the WAST consists of 8 short ques-
tions and it is a self-report scale consisting of state-
ments describing forms of abuse (physical, sexual
and emotional). Each question has three possible
answers, graded depending on the severity or du-
ration of each form of abuse. It has good internal
consistency (Cronbach a coefficient of 0.95), and it
is well accepted by the women.?*% The first two
guestions of the WAST form the WAST-Short, which
has been very useful for screening for abuse and
most convenient questions to be asked according
to the women.?* The other questions contribute
to the final assessment of the emotional abuse. In
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the validation study significant differences were
found between the abused and non abused wom-
en on the mean overall the WAST scores (18 vs 8.8,
respectively, p<.001).>* A threshold score of 0/1
fitted the model sensitivity at 99.7% and model
specificity at 64.4%.%®

Maternal Adjustment and Maternal Attitudes (MAMA).*°
MAMA is a 60-item self-administered scale designed
to measure key psychosocial dimensions related
to the maternity experience.?® A lower score indi-
cates more positive maternal attitudes toward the
pregnancy and baby and positive postnatal ad-
justment. The scale includes a pre- and postnatal
component (here it was used the postnatal one).
Internal consistency for the subscale was identi-
fied through test-retest reliability (r=0.84) and
splithalf- reliability (r=0.73).3° Construct validity
has been demonstrated by finding expected rela-
tionships between the Attitudes to Pregnancy and
the Baby scale and a woman’s expressed feelings
toward her baby, her perception of how difficult
her baby is***° and maternal-fetal attachment.?*™*
Alpha reliability was 0.64.

Multidimensionality of the Greek version demon-
strated a six-factor structure and a threshold score
of 57/58 fitted the model sensitivity at 68% and
model specificity at 64.6%.%

Sense of Coherence (SOC).* The SOC scale includes
of 29 items. The responses to each question are rat-
ed on a seven-point scale (scores 1 to 7) and the to-
tal score is calculated. A higher total score indicates
that the individual is more likely to demonstrate
coping abilities in terms of comprehensibility, man-
ageability and meaningfulness. The scale ranges
from 0 to 203 points. The Greek version of SOC*
was used in this study.

Ethics

The study was approved by the Research Ethics
Boards of Hospitals (protocol number #217/2008).
All participants provided verbal informed consent
prior to enrolment. Along with the questionnaires
there was a cover letter explaining the purpose of
the study, providing the researchers’ affiliation and
contact information, and clearly stating that an-
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swers would be confidential and anonymity would
be guaranteed in the final data reports.

Data analysis

Statistical analysis was performed using IBM SPSS
Statistics version 20 and LISREL (Linear Structural
Relations). Differences between participants and
non-participants were assessed by Student’s t-test
for continuous variables and chi-square tests for
categorical variables after ensuring normality, ho-
mogeneity and independent cases of the sample.
The underlying levels of the comprehensive con-
ceptual framework were checked with an explana-
tory factor analysis using a Varimax rotation and
Principal Components Method.* This analysis was
carried out to determine the dimensional structure
of conceptual framework using the following cri-
teria: (a) eigenvalue >1,% (b) variables should load
>0.50 on only one factor and on other factors less
than 0.40, (c) the interpretation of the factor struc-
ture should be meaningful, (d) Screeplot is accurate
in the case that the means of communalities are
above 0.60.* Computations were based on covari-
ance matrix, as all variables were receiving values
from the same measurement scale.*® A Bartlett's
test of sphericity with p<0.05 and a Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy of 0.6
were used in performing this factor analysis. A fac-
tor was considered as important if its eigenvalue
exceeded 1.0.%

Additionally, a Structural Equation Modelling
(SEM) was conducted by LISREL (Linear Structural
Relations) to confirm that subscales principally load
on to that psychosocial factor and correlate weakly
with other factors, to assess tests for significance of
factor loadings and orthogonality of factors,*®°%°! a
mode —-based on a priori information of exploratory
factor analysis— was built in order to specify latent
factors, their component variables and the inter-
correlations of the response variables, maximum
likelihood LISREL estimates, t-values, error terms,
correlation of independent variables and goodness
of fit-test for the specified model were performed.
Consistent with the assumption of multivariate nor-
mality, a maximum-likelihood (ML) approach to
model estimation was adopted.**~* Multiple good-
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ness-of-fit tests®® were used to evaluate the models,
these being the Comparative Fit Index,*>* and the
root mean squared error of approximation (RMSEA).
A CFI greater than 0.90 indicates an acceptable fit
to the data >"***>%"8 while a CFl equal to or great-
er than 0.95 indicates a good fit to the data.”’ An
RMSEA with values of less than 0.08 indicate an ac-
ceptable fit to the data,*® while values of less than
0.05 indicate a good fit to the data.®® A statistically
significant x? indicates that a significant proportion
of variance within the data is unexplained by the
model,>> however, trivial and inconsequential vari-
ations in the data can promote a significant x* sta-
tistic>’ hence model evaluation is almost universally
determined by model fits statistics such as CFl and
RMSEA.>*¢! Goodness of fit statistics are used not to
judge fit in absolute terms but instead to compare
the fit of different models. Smaller values indicate a
better fit. CFl and TLI, two indices such that a value
close to 1 indicates a good fit. CFl stands for com-
parative fit index. TLI stands for Tucker-Lewis index
and is also known as the non-normed fit index.>*>*

Results

Sample characteristics

The mean age of the women was 29.76 years
(Standad Error of Mean, SEM 0.537, range 20-40
years), a high (46%) proportion of women had uni-
versity or even postgraduate studies. Ninety-two
percent of women were in paid employment, 50%
had other children and in only 2% of cases the new-
born were out of wedlock (table 1). Univariate inde-
pendent t tests and Chi-square test revealed that
non-responders did not statistically differ from the
respondents with regard to age, educational level,
work status, marital status and parity. The mean
scores for the validated tools were:

a. MAMA score 57.21 (SEM 2.21, SD 20.97 and range
8-150 score).

b. EPDS score 8.24 (SEM 0.50, SD 4.82 and range 0-25
score).

c. WAST score 1.38 (SEM 0.17, SD 1.67 and range 0-9
score).

d. SOC score 146.30 (SEM 2.34, SD 22.27 and range
104-198 score).
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Table 1. Characteristics of the Study Sample.

No (%)
EPDS
No Depressive symptoms 51 (55.4)
Depressive symptoms 41 (44.6)
Mode of Delivery
Vaginal Birth 42 (45.7)
Caesarean Section 50 (54.3)
Gravida
Primigravida 45 (49.4)
Multigravida 46 (50.5)
Marital Status
Married 90 (98.9)
Single 1 (1.1)
Education
Elementary & junior high 11 (12.0)
High School 38 (41.7)
University/College Education 35 (38.4)
Postgraduate Studies 7 (7.6)
Work Status
Housewife 32 (34.7)
Unemployed 7 (7.6)
Student 2 (2.1)
Public Sector 15 (16.3)
Private Sector 24 (26.0)
Independent 12 (13.0)
Religion
Christian Orthodox 91 (98.9)
Catholic 0 (0.0
Muslim 1 (1.0)
Family income per month
500-1000 Euros 20 (23.2)
1000-2000 Euros 29 (33.7)
2000-3000 Euros 20 (23.2)
>3000 17 (19.7)
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Models and correlation

Exploratory Factor analysis

The exploratory factor analysis on the items of
the MAMA, WAST, SOC revealed three orthogo-
nal factors (KMO measure of sampling adequa-
cy=0.735 and Bartlett’s test of sphericity=184.786,
df=36, p<0.0005). Descriptive statistics, commu-
nalities and the correlation matrix for the validated
Greek psychometric tools are presented in table 2.
The correlation Matrix of EPDS and the subscales of
WAST, MAMA and the SOC scale as shown in table
3 and figure 1 confirm the significant relation that
was specified and implied. As the screeplot and
component plot in rotated space (figure 2) indi-
cate there are three factors in the model, explain-
ing 60.89% of the variance (table 4). The first fac-
tor (F1) includes the WAST 2 (relationship tension),
WAST 1 (emotional and physical abuse) and MAMA
1 (marital relationship) subscales, the latter in-
cludes specific questions that describe the marital
relationship. The second factor (F2) is composed of
subscales MAMA 4 (maternal roles and attitudes),
MAMA 6 (Breasts) and MAMA 5 (Nausea), represent-
ing in a way the ‘Maternity Experience’. The third
factor (F3) is composed the MAMA 3 (body image),
MAMA 2 (Sex) and SOC (Sense of Coherence) sub-
scales and is considered to represent "Self Efficacy".

Table 2. Correlation Matrix of the subscales of WAST, MAMA and the SOC scale.

socC WAST1 WAST2 MAMA1 MAMA2 MAMA3 MAMA4 MAMA5 MAMAG6
SOC 1.000 -0.082 -0.204 -0.237 -0.145 -0.177 -0.215 -0.158 -0.049
WAST 1 -0.082 1.000 0.508 0.402 0.028 0.014 0.272 0.321 0.090
WAST 2 -0.204 0.508 1.000 0.696 0.166 0.252 0.183 0.286 0.123
MAMA 1 -0.237 0.402 0.696 1.000 0.344 0.370 0.288 0.416 0.207
MAMA 2 -0.145 0.028 0.166 0.344 1.000 0.259 0.243 0.297 0.228
MAMA 3 -0.177 0.014 0.252 0.370 0.259 1.000 0.100 0.098 0.236
MAMA 4 -0.215 0.272 0.183 0.288 0.243 0.100 1.000 0.392 0.340
MAMA 5 -0.158 0.321 0.286 0.416 0.297 0.098 0.392 1.000 0.357
MAMA 6 -0.049 0.090 0.123 0.207 0.228 0.236 0.340 0.357 1.000

SOC: Sense of Coherence, WAST: Women Abuse Screening Tool, MAMA: Maternal Adjustment and Maternal

Attitudes
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Table 3. Correlation Matrix of EPDS and the subscales of WAST, MAMA and the SOC scale.

Fitting target model:

Iteration O: log likelihood= -1918.0868
Iteration 1: log likelihood= -1918.0868
Structural equation model Number of obs=90
Estimation method=mL

Log likelihood= -1918.0868

OoIM
Standardized Coef. Std. Err. z p>z (95% Conf. Interval)
Structural
EPDS <
SOG -0.2765715 0.0829228 -3.34 0.001 -0.4390973 -0.1140457
WAST 1 0.1307664 0.1005598 1.30 0.193 -0.0663272 0.3278599
WAST 2 -0.0041329 0.1236818 -0.03 0.973 -0.2465448 0.238279
MAMA 1 0.1535831 0.1292531 1.19 0.235 -0.0997483 0.4069145
MAMA 2 -0.0925046 0.0920739 -1.00 0.315 -0.2729661 0.0879569
MAMA 3 0.103431 0.0925566 1.12 0.264 -0.0779766 0.2848386
MAMA 4 0.3506101 0.0901382 3.89 0.000 0.1739424 0.5272777
MAMA 5 -0.0167306 0.1009798 -0.17 0.868 -0.2146473 0.1811861
MAMA 6 0.0304421 0.933061 0.33 0.744 -0.1524345 0.2133186
_cons 2.942241 0.6574962 4.47 0.000 1.653573 4.23091
var (e. EPDS) 0.6096703 0.0720399 0.4836323 0.7685546

LR test of model vs saturated: chi2 (0)=0.00

SEM analysis

Confirmatory factor analysis was conducted to
determine whether the data were consistent with
the a priori specified model that was suggested
by exploratory factor analysis in order to evaluate

Component plot in rotated space
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Figure 2. Component plot in rotated space.

whether the data adequately fit the model. The
three factor-model was based on correlated fac-
tors that derived from the factor analysis using
principal component analysis with varimax rota-
tion. The three latent variables Marital Relationship
(Subscales WAST 2, WAST 1, MAMA 1), Maternity
Experience (Subscales MAMA 4, MAMA 6, MAMA
5) and Self Efficacy (MAMA 3, MAMA 2, SOC) were
significantly related (Chi-square=28.45, df=24, P-
value=0.24, RMSEA=0.046 p<0.05) with Maximum
Likelihood method (figure 3). LISREL estimates,
standard error, t-values, error terms and r? for all
the questions that consisted each latent variables
are presented in table 5. The error terms corre-
lated significantly (with a range of: 0.32 to 421.37)
Expected Cross Validation Index (ECVI)=0.79, ECVI
for Saturated Model=1.01 Goodness of Fit Statistics
were also estimated, Non-normed Fit Index (NNFI)=
0.96, Comparative Fit Index (CFI)=0.98, Incremental
Fit Index (IF1)=0.98, Relative Fit Index (RFI)=0.92,
Goodness of Fit Index (GFI)=0.93, Adjusted Good-
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Table 4. Exploratory factors and explained variance after rotation.

Rotation sums of squared loadings

Factors Rescaled

loadings

Eigen-
values

of variance

(%) Cummulative Cronbach’s Standardised
variance alpha alpha

WAST 2
(Relationship
tension)
WAST 1
(Emotional
and physical
abuse)
MAMA 1
(Marital
relationship)
MAMA 4
(Maternal
roles and
attitudes)
MAMA 6
(Breasts)
MAMA 5
(Nausea)
MAMA 3
(Body
image)
MAMA 2
(Sex)

SOC
(Sense of
coherence)

0.825

0.819 3.066

Factor |
(Marital
Relationship)

0.681

0.735

Factor I
(Maternity

Experience) 0.728

1.280
0.698

0.821

Factor Il 0.560 3.144

(Self Efficacy)
-0.443

34.070

14.226

12.591

34.070 0.542 0.769

48.296 0.628 0.630

60.887 -0.708 -0.66

ness of Fit Index (AGFI)=0.88 (figure 3). The struc-
ture of the thematically derived 3-factor model was
found to be improved, with an acceptable model
fit.

Discussion
Main findings

This study has attempted for the first time to
jointly use three screening tools assessing postnatal
adjustment to maternal roles and attitudes (MAMA),
marital/partner relationship (WAST) and sense of
coherence (SOC) mediated levels of depressive
symptoms during early postpartum period (in-
dexed by EPDS). The integrated model including di-
rect effects of marital relationship, maternal experi-
ence and self-efficacy proved to be the best model.
Epidemiological research of psychosocial factors

that contribute to postnatal depressive symptoma-
tology is important in order to provide information
about which populations are most at risk and can
also be helpful in informing decisions and health-
care services.>"

Previous literature has suggested factors that
might mediate the development of postnatal de-
pressive symptomatology."*'* This exploratory
study has described, explored and tested a self-
constructed conceptual framework to help under-
stand the relative impact of postnatal adjustment
to maternal roles and attitudes (MAMA), marital/
partner relationship (WAST) and sense of coher-
ence (SOC) on levels of depressive symptoms dur-
ing early postpartum period. Our results suggest
that screening for postnatal mental vulnerability
favours the use of combination of validated psy-
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421.37 - SOC
0.97 > | WAST1
0.32 > | WAST2
174 5| MAMAT
525 5> | MAMA2
5.61 | MAMA3
129 > | MAMA4
1.05 > | MAMAS
1.06 5 [ MAMA6

Figure 3. Confirmatory Factor Analysis for the model.
Factor | (Marital Relationship)
WAST 2 (Relationship tension)
WAST 1 (Emotional and Physical Abuse)
MAMA1 (Marital Relationship)
Factor Il (Maternity)
MAMA 4 (Motherhood)
MAMA 6 (Breasts)
MAMA 5 (Nausea)
Factor Il (Self Efficacy)
MAMA 3 (Body Image)
MAMA 2 (Sex)
SOC (Sense of Coherence)

chometric tools such as MAMA, WAST and SOC.
Marital relationship, maternal experiences and
self-efficacy have been significantly associated
with levels of depressive symptoms during early
postpartum period.>”'2%2 Previous studies®'%156364
have shown a strong correlation between the de-
pressive symptomatology and other screening in-
struments used.

Moreover, results of this study replicate and fur-
ther highlight previously published data that un-
derlines that the presence of the specific psychoso-
cial risk factors increases the risk of perinatal mental
vulnerability.”'#%? In particular, the structural equa-
tion modelling (SEM) supported the relationship be-
tween positively and negatively valued screening
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instruments (SOC, WAST, MAMA) and the following
latent variables: the marital relationship, maternity
experience and self-efficacy.”'%'*17.62-63

Firstly, Marital Relationship (Factor I>as de-
scribed by WAST subscales and MAMAT1 subscale)
and especially lack of or disappointment with
partner support, poor marital relationship and
emotional/physical abuse has been associated
with high levels of postpartum anxiety and de-
pression.>'*22726 Secondly, Maternity Experience
(Factor Il>as described by MAMA subscales) and
especially postnatal roles and attitudes towards
their infant can be as useful as mood changes for
evaluation of mothers.”>'®' Thirdly, Self-Efficacy
(Factor lll>as described by SOC and MAMA sub-
scales) and especially attitudes regarding body im-
age, sex and coping resources and options of deal-
ing with the stressor, has been demonstrated that
serve as a mediator or buffer for psychological
distress.® Therefore, early postnatal mental health
screening and a comprehensive psychosocial as-
sessment would be beneficial for the clinical prac-
tice in primary care settings.'”**® The combined use
of these three tools is recommended in daily prac-
tice in cases that the health professional would like
to explore borderline depressive symptomatology
during postnatal period. The additional benefit
would be to provide a woman centred care to the
new mother.

Limitations

There are a number of limitations that should
be taken into account for the interpretation of our
results. The design of the study was of cross sec-
tional nature entailing only one point assessment
in the early postpartum period, whereas psycho-
social factors may also affect depression symp-
toms during pregnancy and persist in later life
periods critical for the mother and the newborn,
such as during lactation. Moreover, the depressive
symptomatology, the maternal experience, the
emotional abuse and sense of coherence were as-
sessed with only paper-and pencil measures (i.e.
the EPDS, MAMA, WAST and the SOC) without fur-
ther assessment. Additionally, the administration
of psychometric questionnaires during the early
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Table 5. LISREL estimates (maximum likelihood) for the conceptual framework.

Measurement equations

Independent variables Estimates Standard t values Error terms R?
error
WAST 2 0.63 0.086 7.31 0.32 0.55
(Relationship tension)
Factor | WAST 1 0.49 0.12 4.10 0.97 0.19
(Marital (Emotional and
Relationship) physical abuse)
MAMA 1 3.27 0.35 9.44 1.74 0.86
(Marital relationship)
MAMA 4 0.62 0.16 3.82 1.29 0.23
(Maternal roles
Factor Il and attitudes)
(Maternity MAMA 6 0.46 0.14 3.25 1.06 0.17
Experience) (Breasts)
MAMA 5 0.92 0.18 5.06 1.05 0.45
Nausea)
MAMA 3 -1.13 0.34 -3.30 5.61 0.18
(Body image)
Factor Il MAMA 2 -1.34 0.35 -3.79 5.25 0.26
(Self Efficacy) (Sex)
SOC 8.64 2.88 3.00 421.37 0.15
(Sense of coherence)
postpartum period (on average three days after Conclusion

giving birth) may have caused inconvenience to
the new mothers® and may not have reflected the
ability to distinguish women who did and did not
have psychosocial problems a short time following
delivery. However, EPDS has been validated for use
soon after the birth.’

In this study, we relied on retrospective maternal
reports for the timing of postpartum difficulties,
and recall bias may also have adversely affected
our findings. In spite of the above concerns, the
size of our sample was satisfactory for explanatory
and SEM analysis.®*"%” On the positive side as well,
the study was conducted in a rather culturally ho-
mogeneous prefecture of Greece that captured all
maternity units from which intensive efforts were
made to recruit a representative sample, validated
instruments were used to assess exposures and
outcomes, whereas the study was coordinated by
a single midwife, who succeeded in collaboration
with her colleagues to minimize refusal rates and
losses.

The results of this study signify the need to re-
move the stigma around perinatal mental dis-
orders, postpartum adjustment difficulties and
abuse as identified in the postpartum period.
The main effort when intervening in order to
prevent perinatal mental disorders should come
from screening, so as women who are positive on
screening are to have appropriate and timely care.
Results of this study have implications for the pre-
vention and intervention of postnatal mental vul-
nerability both of which need to be intensified in
order to minimise perinatal mental morbidity and
mortality.

List of abbreviations used

WAST: Women Abuse Screening Tool

SOC: Sense of Coherence

EPDS: Edinburgh Postnatal Depression Scale

MAMA: Maternal Adjustment and Maternal
Attitudes
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Mpwipn avixveuon
g emaAoxewag Puxiking eumadewag

B.I. BifiAdkn,'? B. Aagépuog,’ Ev. Matehdpov,”? D. Bick,* Ap. ZuyyeAdkn,’
N.A. Toomelag,® M. Mmitoiog,” E.T. Metpidou,® ANN. Byovtlac,®’ Xp. Atovic'?

"Khwvikry Kowwvikric kai Otkoyevelaknic latpikiic, latpikr XxoAr, Mavemotriuio KoAtne, HpdkAsio,
2Turiua Mateutikic, SxoArj EmayyeAudtwy Yyeiac kai Mpdvoiac, TEI ABrvag, ABrva,
3Tunua MoArtiki¢ Emothiung, Mavemothuo KpAtng, PéBuuvo,

“King’s College, Florence Nightingale Faculty of Nursing and Midwifery, London,
3Harris Birthright Research Centre for Fetal Medicine, King’s College Hospital, London, United Kingdom,

®Department of Psychiatry, School of Medicine, University of Pennsylvania, USA,

"Wuxiatpikr KAvikn, MavemotrAuio Keritng, HpdkAsio,
8Turua Yyiewvic, Eménuiodoyiac kai BlootatioTikic, latpikr SxoAr, EBviké kat Kamodiotptaxd Mavemotriuio ABnvay,

*KAvikr Kowvwvikic kai OIKoyeVelakic laTtpikrc, latpikr ZxoAd, Mavemotrhuio Kpritne, HpdkAsto, Koritn

Wuxiatpikn 2016, 27:169-181

‘Evag au€avopevog aplBudc epeuvwy €xel avadeifel Tov avTikTumo Twv MPORANUATWY YUXIKAG LYEiag
TwV UNTépwv KaTd TN StdpKela TNG AOXEIOG KAl TOV ONUAVTIKO pONO TWV EMAYYEAUATIWOV VYEIQG TTOU
epydlovtat otnv MpwtoBaduia Opovtida Yyegiag yia TNV £yKalpn avixveuon TwV YUVAIKWY TTOU UITO-
pei va Siatpéxouv kivbuvo. H mapoloa HEAETN €iXE WG TPWTAPXIKO OTOXO VA TIEPLYPAYEL, VA EPEUVI-
o€l Kal va SokIpAoel éva a priori UTTOBETIKO EVVOIONOYIKO HOVTENO Yla TNV EUTEIpia KaTd Tn SlapKela
NG Aoxeiag, Tov mpooSlopIoUO TWV OXECEWV LETAED EMAOXEIOG PUXIKNAG EUTTABELQC KL TNV EMASXELD
TIPOCAPUOYH O€ UNTPLIKOUG POAOUG Kal 0TACELG, TN ouluyia Kal Tnv aicBnon ocuvoxng. Tpelg otabul-
OMEVEC AQUTOCUUTTANPOUUEVEC PUXOUETPIKEG KAIHaKkeS (WAST, MAMA, SOC) xpnoipomolrifnkav yia tnv
a&loAoynon twv PeTAPANTWY TOu £VVOLOAOYyLKOU AaLoiov. Ta evvoloAoyIKO HOVTENO eAEyXONKE e TN
XpPrion tou Aoylopikol IBM SPSS. Xpnotpomotrifnkav ol Katwbi otatiotikég Sokipaoiec: Student's t-test,
chi-square tests, Explanatory factor analysis using a Varimax rotation Principal Components Method,
Confirmatory analysis. H mapayovtikn diepeuvntikr avdiuon emPePaiwoe Tov pdAo tnG kKAipakag SOC,
OUYKEKPIPEVWY UTTOKAIHAKWY TG MAMA (0Ot UnTpIKoi pOAoL Kal OTACELS, TO O€E, N EIKOVA TOU CWHATOC,
CUUTTTWMATA OTTWC vauTia) Kal Twv LTTOKAIHAKWY TG WAST (évtaon otn culuyia Kat cuvalodnuaTikn
KOl CWHATIKA Kakomoinon), (KMO pétpo yia tnv endpkela tng Setypatonpiac=0,735 kat n SOKIur Tou
Bartlett yla o@aipikdtnta=184.786, d=36, p=0,0005). Ot A\avBdvouocec petaAntég mou emPBefaiwdnkav
pe TV avdAuvon SEM rtav: n @uon tng ouluyiag, To Biwpa TG UNTEOTNTAC Kat n aicbnon auto-endp-
Kelag (Chi-square=28,45, df=24, P-value=0,24, RMSEA=0,046 p<0,05). H @Uon tn¢ ouluyiag (mapayo-
vtag I: Eigenvalue=3,066) kat 1dlaitepa n aicOnon EANAePng umooTHPIENG 1 N AToyonTELUON amd ToV
ouluyo, n un mototik culuyia Kal N cuvalcONUATIKA/QPUOIKN KOKOTIOIiNoN amd Tov oUVTPOPO @aive-
TAL va €XOUV ONMAVTIKH CUCXETION UE TO AyXOG Kat TNV KatdbAyn katd tn Sidpkela tng Aoxeiag. To
Biwpa tng MntpdTnTag (Mapdyovtag Il: Eigenvalue=1,280), dnAadn ot péAol Kal ol OTACELG AmévavTl
0TO veoyvo, Ba umopoloe va gival XproIpN TTAPAUETPOG YIA TNV EKTIUNON TwV aAAaywv tng S1dBeong
Vv mepiodo tnG Aoxeiag, yia tnv aglohoynon twv pntépwv. H aiocbnon auvto-endpketag (mapdayovtag lll:
Eigenvalue=3,144) mepthapdvel TiIg 0TAOEIG TwV Aexwidwv 600V a@opd 6TNV €IKOVA TOU OCWHATOC, OTO
0¢e€ Kal 0TI LEBOSOUC AVTILETWTTIONG TOU AYXOUG, KAl QAIVETAL VA €XEL ONUAVTIKI CUCXETION WE PUXIKES
Slatapayég katd tn Aoxeia. Ta amoteAéopata auTtAg TNG PEAETNG CUPPBAANOUY OTNV TTPOANYN KAl OTNV
nmapépPaon étav umdpxouv SUCKOAIEC TTPpooapoyNG Katd tn Sidpkela TnG dpeong Aoxeiag, e oToxo va
evioxLOei To MAaiol0 TwV SPACTNPIOTATWY TWV EMAYYEAUATIWV LYEiag oTnv MNMpwTtofddbuia Opovtida
Yyeiag, mpokelpévou va eAaxlotonolnOei n mePLYEVVNTIKY YUXIKN EUTTAOELQ.

Né&erg eupeTnpiou: KATaONTIKE CUUMTTWHATA, AOXEIQ, KAKOTIOINGON, UNTPIKK EUTTELPIA, AUTO-EMAPKELA.
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mpaired interpersonal, social, and occupational functioning is very often observed in patients

with bipolar disorder, not only at the acute stages of the illness but in remission as well. This find-

ing raises the question of multiple factors that might affect psychosocial functioning in bipolar

patients, such as residual subsyndromal symptoms and neuropsychological deficits. Social cog-
nition impairment, especially impaired Theory of Mind (ToM), might also play an important role in
bipolar patients’ every-day functioning, similarly to what was found in patients with schizophrenia.
The present study aimed to investigate the potential effect of clinical and cognitive factors on the
psychosocial functioning of patients with bipolar disorder during remission, assessing ToM along
with a broad range of basic cognitive functions. Forty-nine patients with bipolar disorder type | in
remission and 53 healthy participants were assessed in general intelligence, working memory, atten-
tion, speed processing, verbal learning and memory, and executive functions using a comprehensive
battery of neuropsychological tests. The Faux Pas Recognition Test was used to assess ToM. The two
groups were matched for gender, age and education level. The Hamilton Rating Scale for Depression
(HDRS), the Young Mania Rating Scale (YMRS), and the Brief Psychiatric Rating Scale (BPRS) were al-
so administered to the patients. Every-day functioning was assessed with the Global Assessment of
Functioning (GAF). In order to examine the contribution of many factors in psychosocial functioning,
we used hierarchical multiple regression analysis. Bipolar patients presented significant impairment
compared to healthy participants in all the basic cognitive functions tested with the exception of ver-
bal memory. Moreover, patients had significant poorer performance than healthy controls in overall

* Award from Hellenic Psychiatric Association “in memory of Maria Zaousi”. 22nd Hellenic Congress of Psychiatry,
10-13 April 2014, loannina
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and cognitive ToM but not in affective ToM as measured by Faux Pas. Psychosocial functioning in
patient group was significantly correlated to symptom severity—especially depressive (p<0.001) and
psychotic symptoms (p=0.001), history of psychotic episodes (p=0.031) and ToM, overall (p=0.001) as
well as its cognitive (p=0.023) and affective (p=0.004) components. Only the contribution of ToM in
psychosocial functioning remained significant in the final multiple regression model. The findings of
the current study indicate that residual symptoms and cognitive dysfunctions, especially deficits in
social cognition, negatively affect psychosocial functioning of remitted patients with bipolar disorder.
Moreover, our results suggest that ToM may play a central role in these patients’ functioning. ToM is
a mediator of the relationship between other clinical or cognitive variables and functioning, while it
has also significant effect on social skills independently of other factors. Therefore, specific therapeu-
tic interventions targeting social cognitive dysfunction might improve functional outcome in bipolar
disorder. Putative contribution of other clinical characteristics (comorbid personality disorders, sub-
stance abuse, anxiety) and psychosocial factors (stigma, self-stigma, lack of social network) in bipolar
patients’ functioning should be examined in future studies.

Key words: Social functioning, cognitive dysfunction, Theory of Mind, social cognition, bipolar disorder,
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remission.

Introduction

Despite its episodic course, bipolar disorder (BD)
causes persistent impairment of psychosocial and
occupational functioning. Many studies have shown
that patients with bipolar disorder exhibit significant
deficits in functioning even during remission."? A
literature review of previous studies on therapeutic
outcomes revealed that after recovery of the first
manic or mixed episode of the disease, 57-65% of
patients remained unemployed and 80% had at least
partial vocational disability.? Despite the chronicity
and high frequency of social dysfunction in patients
with BD the causes of dysfunction remain largely un-
known so far.

Previous studies suggest that during the long
course of the disease, persistent, residual or sub-
syndromal symptoms have a negative impact on
patients’ functioning even if they remain in remis-
sion.*” However, the frequency of social dysfunction
in fully remitted patients, i.e. in sustaining long-term
euthymia, indicates that other factors, in addition
to clinical symptoms, have also significant impact
on functioning. Previous studies and a recent meta-
analysis have revealed a negative effect of cognitive
dysfunction on psychosocial functioning of BD pa-
tients.® Moreover, this effect has been also found in
euthymic or chronic patients.’ As it has already been

shown by many studies, deficits in a wide range of
cognitive domains are a key feature of BD and they
also persist in remission.'%"2

Many studies in schizophrenia have also shown
the impact of cognitive dysfunction on psychosocial
functioning to the same or even greater degree than
what was found in BD."*® Research findings also sup-
port that social cognition, i.e. cognitive functions as-
sociated with interpersonal interaction, mediates be-
tween basic cognitive skills and global functioning
in schizophrenia. More precisely, it has been found
that deficits in Theory of Mind (ToM), the ability to
perceive mental states of other people (such as be-
liefs, intentions and emotions), have a significant
contribution in impaired social functioning of these
patients probably to a greater extent than any other
concurrent cognitive deficit." ToM deficits were also
found in BD that may persist even in remission.'>'®
However, few studies examined the potential impact
of ToM on psychosocial functioning in BD'"?' and
there is only one study so far that examined the ef-
fect of ToM along with other cognitive factors (atten-
tion and executive functions).?

The purpose of the present study was to examine
the effect of clinical and cognitive factors —includ-
ing ToM- on psychosocial functioning in remitted
patients with BD. To our knowledge, this is the first
study examining the specific effect of ToM on psy-



184 G. KONSTANTAKOPOULOS et al

chosocial functioning taking also into account the
effect of a broad range of basic cognitive functions.

Material and Methods
Participants and procedures

Forty-nine patients (31 female and 18 male) aged
22-65 years meeting the DSM-IV-TR criteria for BD
type-1?* were recruited along with 53 healthy partici-
pants (31 female and 22 male). All the patients par-
ticipated in the study were in symptomatic remission
(see below for remission criteria). Patient and control
groups were matched for gender, age and educa-
tion level. The clinical sample was recruited from
the outpatient services of the General Hospital "G.
Gennimatas" and the Eginition Hospital in Athens.
Healthy participants were recruited from the local
communities.

All patients were receiving medication at the time
of assessment. In particular, all of them were receiv-
ing mood stabilizers (lithium, divalproex sodium etc.)
and some of them were additionally on antipsychot-
ics (59.2%), antidepressants (36.7%) and benzodiaz-
epines (28.6%). Antipsychotic medication dosage
was converted into chlorpromazine equivalents.?*?®

The exclusion criteria for all participants were: age
beyond 65 years old, mental retardation, history of
head injury or any neurological disorder, history of
perinatal events, history of CNS infections, alcohol
or substance abuse in the preceding 6 months and
receiving electroconvulsive therapy within last year.
Inclusion criteria for the control subjects were no
personal history of psychiatric disorder or family his-
tory (first degree relatives) of psychosis or bipolar dis-
order. All participants were Greek native speakers. All
participants had been informed about the research
procedures and given written informed consent as
approved by the local Ethics Committee. Additional
information for patients was obtained from their
medical records and treating physicians.

Clinical assessment

Patients’ psychosocial functioning was assessed
by Global Assessment of Functioning (GAF).*
Symptom severity in patients with BD was evalu-
ated by valid and widely used clinical scales: (a) the
Brief Psychiatric Rating Scale (BPRS),%” which assesses
psychotic symptoms, (b) the Hamilton Depression
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Rating Scale (HDRS),?® which assesses depressive
symptomatology, and (c) the Young Mania Rating
Scale (YMRS),?® which assesses manic symptomatol-
ogy. All the patients were euthymic (i.e. a score <7
on the HDRS and <8 on the YMRS), in symptomatic
or syndromic remission according to the criteria rec-
ommended by the International Society for Bipolar
Disorders (ISBD).*

Neuropsychological assessment

A neuropsychological battery assessing a wide
range of cognitive functions was administered to
all participants. The Vocabulary subscale (WAIS-
Vocabulary) from Wechsler Adult Intelligence Scale
(WAIS)*" was used to estimate general intellectual
ability, because it is considered as the scale with the
highest correlation with individual’s general intel-
ligence. The Block Design (WAIS-Block design) and
Digit Span (WAIS-Digit span) subscales were used
to assess visuospatial and verbal working memory,
respectively. Executive functions were examined us-
ing three different tasks: the Stroop Color-Word test
(Stroop),** the Wisconsin Card Sorting Test-64 ver-
sion (WCST),*® and the Trail Making Test, part A & B
(Trails).>* The Stroop-Interference, WCST-Categories,
WCST-Perseverative errors and Trails-B were used as
indicators of executive functioning. Moreover, the
Stroop-Word and Trails-A scores were used in this
study as measures of sustained attention and pro-
cessing speed. Verbal memory was assessed by the
Babcock Story Recall Test (Babcock)* - immediate
and delayed recall scores.

ToM was evaluated by the Faux Pas Recognition
Test (Faux Pas).*® A Faux Pas occurs when someone
says something without thinking that the person
who hears it, may not want to hear it or be offended
or hurt by it. The test consists of 20 stories arranged
in random order-half of which contained a social
faux pas and half of which did not (control stories). In
the present study, the sum of correct faux pas detec-
tions and correct rejections in control stories (non-
Faux Pas stories) were measured (Faux Pas-detection
score) as an index of overall ToM ability. Two specific
dimensions of ToM were also assessed through the
scores in related, particular questions of the task.
Understanding intentions and beliefs of the charac-
ter that made the faux pas (Faux Pas-cognitive un-



PSYCHIATRIKI 27 (3), 2016

derstanding) was used as a cognitive component of
ToM (understanding intentions, thoughts, beliefs of
others), while understanding the emotional impact
of faux pas on the "victim" of each story (Faux Pas-
affective understanding) was used as an affective
component of ToM (understanding the emotional
state of others).

Statistical analysis of the data

The normality of distribution was examined by the
means of Kolmogorov-Smirnov tests and paramet-
ric or non-parametric tests were used as appropri-
ate. For the comparisons between BD patients and
healthy controls in demographic characteristics t-
test and Mann-Whitney U test were used for quan-
titative variables and x? test for categorical variables.
Patients scores on different neuropsychological tests
(except ToM) were converted to z-scores using con-
trol’'s means and standard deviations and then aver-
aged within domains to yield a domain composite
score. The bivariate associations between variables
were examined with Spearman rho correlation co-
efficients. Hierarchical multiple regression analysis
was also used to explore the independent contribu-
tion of several variables on psychosocial functioning.
Level of significance for all tests was set at p=0.05.
Statistical analyses were performed using SPSS ver-
sion 15.0.
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Results

Demographic and clinical characteristics of the
sample are presented in table 1. As expected, there
were no significant differences between patients and
controls with respect to gender, age or years of edu-
cation (x?=0.24, p=0.622). Table 1 also displays the
patients’ values regarding the severity of symptoms,
psychosocial functioning and other clinical variables.
Moreover, 34 patients (69.4%) were in symptomatic
remission (euthymia for at least 8 weeks) and the
rest of them in syndromic remission (only subclini-
cal symptoms during the last 8 weeks). Twenty-eight
patients (57.1%) had a history of episodes with psy-
chotic symptomes.

The comparisons between BD patients and healthy
participants regarding to their performance in neu-
ropsychological tests are presented in table 2. BD
patients showed significant deficits in general intel-
lectual ability, attention, speed processing, working
memory, visuospatial abilities and executive func-
tions compared to healthy controls. However, there
was no significant difference in verbal memory score
between patients and healthy controls. Regarding
ToM assessment, patients had significantly poorer
performance than healthy controls in overall ToM
(Faux Pas detection score) and in cognitive ToM but
showed no deficit in affective ToM.

Table 1. Demographic and clinical characteristics of patients with bipolar disorder (BD) and healthy participants.

Healthy controls BD-Patients
(n=53) (n=49) L
Mean (SD) Mean (SD) Statistics P
Age (years) 43.0 (11.6) 43.4 (12.1) -0.17 0.868
Education (years) 13.3 (3.5) 13.1 (8.3) 0.26 0.798
Age of onset (years) - - 27.8 (7.7)
Duration of illness (years) - - 14.9 (9.6)
Number of hospitalizations - - 3.4 (3.1)
Antipsychotic daily dosage (mg)? - - 209.4 (229.1)
BPRS - - 27.2 (6.0)
HDRS - - 4.6 (4.4)
YMRS - - 3.6 (3.2)
GAF - - 68.9 (10.6)

aChlorpromazine equivalents, HDRS=Hamilton Depression Rating Scale, YMRS=Young Mania Rating Scale,
BPRS=Brief Psychiatric Rating Scale, GAF=Global Assessment of Functioning
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Table 2. Cognitive performance of patients with bipolar disorder (BD) in comparison to healthy controls.

Healthy controls BD Patients
(n=53) (n=49)
Cognitive Functions Raw Score Raw Score Z Score
Mean (SD) Mean (SD) Mean (SD) t/z2 p

General intelligence 11.9 (1.6) 10.9 (2.9) -0.61 (1.80) —2.01 0.048
Attention & Speed processing -0.54 (1.18) -3.22 0.001

Stroop-word 97.3 (15.9) 855 (24.8)

Trails A 42.0 (26.1) 50.8 (31.7)
Working memory 4.7 (1.4) 4.0 (1.2) -0.50 (0.85) —2.55 0.011
Visuospatial ability 10.9 (1.8) 8.7 (2.1) -1.21  (1.15) -4.61 <0.001
Verbal memory -0.08 (1.07) -0.38 0.708

Babcock-Immediate recall 14.3 (3.7) 14.8 (4.5)

Babcock-Delay recall 14.4 (8.7) 13.2 (4.0)
Executive functions -0.69 (0.88) -4.40 <0.001

Stroop-Interference -0.2 (9.8) 2.4 (9.4)

WCST-Categories 3.1 (1.2) 2.2 (1.6)

WCST-Perseverative errors 9.8 (7.8) 14.5 9.2)
Trails B 98.2  (70.9) 145.2 (84.9)
Theory of mind

Faux Pas-Detection 25.9 (4.3) 24.0 (4.8) —2.06 0.042

Faux Pas-Cognitive 6.3 (2.2) 4.8 2.2) -3.39 0.001

understanding
Faux Pas-Affective 7.0 (2.3) 6.3 (2.6) -1.48 0.142

understanding

T test (t scores) for Verbal Memory, Executive Functions and Theory of Mind, Mann-Whitney test (z scores) for
the rest variables. WAIS=Wechsler Adult Intelligence Scale, WCST=Wisconsin Card Sorting Test

Table 3 displays correlations of psychosocial func-
tioning (as measured with GAF) with demographic,
clinical, and cognitive variables within the patient
group. Significant correlations were found with se-
verity of symptoms, particular depressive (HDRS)
and psychotic (BPRS) symptoms, and with ToM, both
overall ToM ability as well as cognitive and affective
component. In addition, no significant difference
was found between genders in functioning (males
65.8+13.6, females 69.3+0.3, t=1.44, p=0.155). On the
contrary, patients with a history of psychotic episode
(66.1+11.3) were significantly impaired in functioning
compared to those without psychotic history (72.5+
8.4, t=-2.22, p=0.031).

The independent effect of certain clinical or cogni-
tive factors on psychosocial functioning and the pos-
sible mediating effect of ToM on these relationships
were explored by means of multiple regression anal-

ysis. As ToM is the factor that probably is associated
with both symptoms and basic cognitive functions,
hierarchical method was used in the regression anal-
ysis, in which other variables were entered in the first
step, and ToM in the second step, as predictors of the
GAF score, which was the dependent variable (table
4). In the first analysis, HDRS and BPRS scores were
entered in the first step. In this step only the BPRS
score was significant. In the final model, which ex-
plains 30% of the psychosocial functioning variance,
only the variance accounted for by ToM was signifi-
cant. In the second analysis, the effect of a history of
psychotic episodes was initially entered, which was
statistically significant at first but became non-signif-
icant after ToM was entered in the equation. In the
third analysis, the effect of basic cognitive functions
through a total performance score (average z scores
of all cognitive functions except ToM) was entered in
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Table 3. Correlations of psychosocial functioning in
patients with bipolar disorder.

GAF
rho P

Age (years) 0.01 0.941
Education (years) 0.02 0.892
Age of onset (years) 0.10 0.512
Duration of illness (years) -0.04 0.771
Number of hospitalizations -0.10 0.521
Antipsychotic daily dosage (mg/d)? -0.22 0.120
BPRS -0.47  0.001
HDRS -0.72 <0.001
YMRS -0.34  0.100
General intelligence 0.12  0.428
Attention & Speed processing 0.13 0.369
Working memory 0.15 0.308
Visuospatial ability 0.07 0.638
Verbal memory 0.13 0.377
Executive functions 0.02  0.899
Theory of mind

Overall 0.45  0.001

Cognitive 0.33  0.023

Affective 0.41 0.004

&Chlorpromazine equivalents, HDRS=Hamilton Depres-
sion Rating Scale, YMRS=Young Mania Rating Scale,
BPRS=Brief Psychiatric Rating Scale, GAF=Global
Assessment of Functioning

the first step. This effect was not found significant,
while in the second step, which explained 22% of the
psychosocial functioning variance, the effect of ToM
was significant.

Discussion

The findings of the present study indicate that
both subclinical symptoms and cognitive dysfunc-
tion, particularly dysfunction in social cognition,
have a negative effect on remitted BD patients’ psy-
chosocial functioning. In addition, current findings
highlight the central role of ToM in these patients’
functioning. ToM is the factor that mediates the re-
lationship between other clinical and cognitive vari-
ables and functioning. In addition, ToM has a signifi-
cant impact on social skills independently of other
factors.
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Previous studies also found a significant correla-
tion between ToM and functioning in BD,*°*? al-
though there have also been contrary findings." "
Different measures of both functioning and ToM
in these studies may be largely responsible for the
contradictory results. However, only one study?
evaluated the effect of ToM along with the effect of
other cognitive functions (sustained attention and
executive functions) and symptoms on function-
ing. This study found that the relationship between
ToM deficits and poor functioning was not affected
by these particular cognitive functions, whereas was
influenced by the severity of subclinical depressive
symptoms. In our study, in which for the first time
many cognitive functions were included simultane-
ously in the analysis, the relationship between ToM
and functioning was independent of any other clini-
cal or cognitive factor.

Deficits in basic cognitive functions found in the
present study —in all functions evaluated, except for
verbal memory- are in agreement with the findings
of previous studies in euthymic patients.”” Moreover,
this study found ToM deficits consistent with many
previous studies in patients during remission.”®'® In
particular, identified deficits were related to cogni-
tive rather than emotional component of ToM, as
revealed in all previous studies that distinguished
those two components during ToM assessment.>’~*°

The mediating role of ToM in the relationship be-
tween symptoms or cognitive deficits and social
skills in BD patients, seems similar to what has been
found regarding these relationships in schizophre-
nia."* The present study revealed significant cor-
relations between functioning and depressive and
psychotic symptoms, although patients had only
subclinical symptoms. The impact of these symp-
toms on functioning in BD during remission has
also emerged from previous studies.*”” Contrary
to the majority of previous studies,® no correlation
was found between functioning and any cognitive
function other than ToM in this study. However, it
should be noted that other studies have not found a
direct correlation between cognition and function-
ing,"**" while even across positive studies the find-
ings vary widely regarding which particular cogni-
tive functions were found to be related to social
dysfunction.” On the other hand, social cognition
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Table 4. The effect of clinical and cognitive variables on psychosocial functioning: Hierarchical multivariate

regression.
Model summary of each step Contribution of each variable
Variables R? change F change p B t-value Predictor p
Analysis1
Step1 0.15 4.14 0.022
Depressive symptoms* -0.11 -0.67 0.504
Psychotic symptoms** -0.33 —2.11 0.040
Step 2 0.15 9.30 0.004
Depressive symptoms -0.14 -0.98 0.331
Psychotic symptoms -0.23 -1.58 0.121
Theory of Mind *** 0.39 3.05 0.004
Final model 0.30 6.37 0.001
Analysis 2
Step1 0.09 4.29 0.044
History of psychotic episodes -0.29 -2.07 0.044
Step 2 0.17 10.29 0.002
History of psychotic episodes -0.24 -1.87 0.069
Theory of Mind 0.42 3.21 0.002
Final model 0.26 7.72 0.001
Analysis 3
Step 1 0.00 0.01 0.932
Basic cognitive functions® 0.01 0.08 0.932
Step 2 0.22 12.57 0.001
Basic cognitive functions 0.21 1.47 0.147
Theory of Mind 0.51 3.55 0.001
Final model 0.22 6.29 0.004

Dependent variable: Global Assessment of Functioning (GAF) total score, *Depressive symptoms: Hamilton
Depression Rating Scale (HDRS) total score, **Psychotic symptoms: Brief Psychiatric Rating Scale (BPRS) total
score, ***Theory of Mind (ToM): Faux Pas-detection score, #Basic cognitive functions: mean average of z scores

of all cognitive functions except Theory of Mind

and especially ToM may be a mediator of the effect
of cognitive impairment and symptoms on social
functioning, as it has been found that the degree of
ToM dysfunction is strongly related to both symp-
tom severity** and neurocognition in BD.* It is like-
ly that ToM similarly mediates the effect of previous
psychotic BD episodes on patients’ functioning, as
shown by the present study. BD patients with a his-
tory of psychotic episodes appear to have a modest
but significant impairment in cognitive functioning,
according to a recent review of relevant research.*
In addition, a recent study showed that these pa-
tients are also impaired in ToM, particularly in the
emotional component of ToM, compared to the BD
patients without psychotic history.*

According to our findings, approximately 30% of
the variance in psychosocial functioning is explained
by both symptoms and social cognition impairment,
indicating that these factors have important contri-
bution in BD remitted patients’ social dysfunction.
However, the contribution of other clinical (coexist-
ing personality disorders, substance abuse and gen-
eralized anxiety) and psychosocial factors (stigma,
self-stigma, lack of social network) in BD patients’
functioning should be examined.

A methodological limitation of the present study
that should be noted is that functioning was meas-
ured by a single overall score, which did not allow the
assessment of specific domains (e.g. independent
living, work, interpersonal relations). Furthermore,
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other dimensions of social cognition that were not
assessed may also be particularly important in BD,
such as recognizing emotions or empathy. Finally, it
was not possible to eliminate the impact of medica-
tion, as in all previous studies, yet only the daily dos-
es of antipsychotic drugs were accounted for in the
analysis.

In conclusion, the findings of this study suggest
that social cognition deficits particularly in ToM, is a
key determinant of psychosocial functioning in BD
patients regardless of the severity of psychopathol-
ogy. Moreover, ToM is a mediator of the impact of
subclinical symptoms and basic cognitive deficits on
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social dysfunction, as observed in euthymic states of
BD. Therefore, specialized therapeutic interventions
for enhancing social cognition are expected to have
beneficial effect on general functioning of BD pa-
tients.
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KAwvikol Kat vontikol TTapayovieg TToU EMOPOUV
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MoAU ouxvd mapatnpeital otn SumoAKr dlatapayn HEIWMUEVN SIAMPOCWTIKI, KOWVWVIKN Kal Emay-
YEAUOATIKA AEITOUPYIKOTNTA, OXL POVO OTIC 0€gieC PATEIC TNG VOOOU AAAA Kal KATd TI¢ Teptddoug LPe-
ongc. To elpNUA AUTO eyEipel EpWTAMATA YIa TNV TTAPAAANAN eMidpacn TTOANWVY TTapAyOVTWY, OTIWE
TA EUPEVOVTA UTTOKAIVIKA CUUTTTWHATA 0ANG Kal T0 VEUPOYUXOAOYLKA EAAEIUUATA, OTNV PUXOKOWVW-
vikr SucAeitoupyia Twv SumoAikwv acBevwyv. H Suohertoupyia TG KOWVWVIKNAE vononc Kat idlaitepa
¢ Oewpiag Tou Nou (OTN) gival emiong mBavo va mailel onuavTtikd pOAo 0T AEITOUPYIKOTNTA TWV
aocBevwv autwy, Kat’ avtioTolyia pe 6,11 €xel Ppebei o aobeveic pe oxiloppévela. H mapovoa pe-
AETn €ixe wg okomod va Siepeuvnoel TNV mBavh emMidpaon KAIVIKWV KAl VONTIKWY TapayovTwy otnv
YUXOKOIVWVIKI AEITOUPYIKOTNTA acBevwy e StmoAikn Slatapayr Katd tTnv UYESH TNG VOOOU, GUVE-
KTIHWVTAG TN OTN Kal éva eupl PACUA BACIKWY VONTIKWVY AEITOUPYIWV. ZapdvTa evvéa aoBeVeic Le
SimoAikn Siatapayn TUmou | o€ UPeon Kat 53 vylEig CUPHETEXOVTEG aflohoynOnKav e Jia cuoTolyia
VEUPOYUXONOYIKWV SOKIMACIWY YIa TO YEVIKO VONTIKO SUVAUIKO, TIC OTITIKOXWPIKEG IKAVOTNTEG, TN
MVAUN €pyaciag, TNV mpoooxr, TNV TaxlTNTa eMe€EPyAoiag, Tn AEKTIKN MVAHN KAl TIC EKTEAEOTIKEG
Aertoupyies. H ©TN alohoynbnke pe tn Sokipacia avayvwplong atomipatog (Faux Pas Recognition
Test). Ot 800 opddeg evapuovioTnKav W TPOC TO PUAO, TNV NAIKia Kat To emimedo ekmaideuonc. ZToug
aoBeveig xopnyrBnkav emiong ot KAVIKEG KAipakeg: Hamilton Rating Scale for Depression (HRSD),
Young Mania Rating Scale (YMRS), Brief Psychiatric Rating Scale (BPRS), evw yia tnv €kTtipnon tng
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PUXOKOIVWVIKAG AEITOUPYIKOTNTAC Xpnolpomolndnke n KAinaka Global Assessment of Functioning
(GAF). Npokelpévou va gleyxOei tautdxpova n cUUPBOAR TTEPIOCOTEPWVY HETABANTWY OTNV YPUXOKOL-
VWVIKN AeltoupylkdtnTta, SlevepynBnke avaiuon moANAmARG TaAlvOpounong He tepapytkn péodo.
Ot aoBeveig pe Simohikr Slatapaxn mapouvciacav o€ CUYKPLION UE TOUG UYLEIG HAPTUPEG ONUAVTIKA
eN\eippaTa og OAeG TIG BAOIKEG VONTIKEG AEITOUPYIEG TTANV TNG AEKTIKAG MVAUNG. Eixav emiong onua-
VTIKA @TWYOTEPN €MIGOON amd TOUG LYLEIG 0TN OUVOAIKN Babuoloyia Tou Faux Pas kat otn yvwoTt-
K} ouvioTwoa NG OTN, aAAd OxL 0TN cuvaleOnuaTikh cuvioTwoad TG OTN. BpéBnkav onUAvTIKEG
OUOXETIOEIG TNG YUXOKOIVWVIKNG AEITOUPYIKOTNTAG TV aoBeVWV Pe TN BapuTnta TG CUUMTWUATO-
Aoyiag, e181koTEPa TNG KATABNTTTIKAG (p<0,001) Katl TNG YPuxwotkoL tumou (p=0,001), ue Tnv UTTapén
l0TOPIKOU YPUXWOIKWV emelcodiwv (p=0,031) kat pe Tn OTN, TO0O pe TN YEVIKA IKavotnTa (p=0,001)
600 Kal e TN YVwoTikn (p=0,023) kat Tn cuvaleOnuatik cuviotwod (p=0,004). Katd tnv avdiuvon
moANanmAA¢ maAvdpdunong, povov n enidépaon tng OTN oTNV PUXOKOWVWVIKA AEITOUPYIKOTNTA TTA-
PEUEIVE onuavTIKn. Ta eupAuaTa TNE MAPOVoAC HEAETNG avadeIKvUOoLV OTI TOGO Ta UTTOKAIVIKA CUW-
TITWHATA 000 KAl Ol VONTIKEG SUOAEITOUPYIEC, €181KOTEPA Ol SUCAEITOUPYIEC OTNV KOWVWVIKK vOnon,
em&poULV apvNTIKA 0TNV YUXOKOIVWVIKH AEITOUPYIKOTNTA TwV acBevwy pe SImoAkn dtatapayn katd
NV VPeoN TNG vooou. EmmAéoy, katadelkviouv Tov KEVTPIKO poAo Trou Tailel n ©TN otn Aeitoupyl-
KOTNTA TwV aoBevwv autwv. H OTN eival o mapdyovtag mou dtapecohafei otn oxéon AAAWY KAWL
KWV Kal VONTIKWV TTAPAUETPWY UE TN AEITOUPYIKOTNTA KAl €XEL EMITAEOV ONUAVTIKA €MISpaon oTIg
KOWwVIKEC e€10TNTEC aveEdpTnTa amd AANOUC TapAyovTeC. Katd ouvémela, eI0IKEC BEPATIEVTIKEC
TAPEUPACELS TTOU BEATIWVOULV TNV KOWVWVIKK vONoN, AVAUEVETAL VO €XOUV ISIAITEPA EVEPYETIKA ATTO-
TeEMéopaTa 600V aPopd TN CPAIPIKN AEITOUPYIKOTNTA TwV aoBevwv pe SutoAikn Statapayn. Mpémel
woTdoo va SiepeuvnOei N GUUPBOAR Kal AANAWY KAIVIKWV TTAPAUETPWY (CUVUTTAPXOUOEC SlaTapaxég
TIPOOWTMIKATNTAG, XPION OUGCIWV KAl YEVIKEUPEVO AYXOC) AANA Kal PUXOKOIVWVIKWY TIAPAYOVTWY
(0TiyHa, QUTOOTIYMATIOHAC, EANEIPN KOWVWVIKOU SIKTUOU) OTN AEITOUPYIKOTNTA TWV ACOEVWV QUTWV.

Né&erg evpeTnpiou: Kowvwvikn AettoupylkdTnTa, vonTiky Suoheltoupyia, Oswpia Tou Nou, Kovwvi-
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Kr vonon, dtmohikn Statapaxn, Ugeon.
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The impact of depression and cardiophobia
on quality of life in patients
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atients with chronic conditions like hypertension may experience many negative emotions
which endorse the development of anxiety and depression symptomatology, thus they in-
crease their risk for poor quality of life. Several studies have shown an association between
symptoms of psychological distress and hypertension. In this study we aimed to quantify
the link between depression, cardiophobia and quality of life in hypertensive patients. A cross-sec-
tional design was employed. A sample of 197 hypertensive patients (89 men-108 women, mean age
53 years, SD=12 ranged 25-78) from a university outpatient hypertension clinic in Greece participat-
ed. Ninety-four (47.7%) of the participants suffered from essential grade | hypertension; 68 (34.5%)
were grade II; 16 (8.1%) were categorized as grade I, while only 11 (5.6%) patients were recorded as
normotensives with high normal values. The questionnaires included: (a) question for the record-
ing of social-demographic characteristics and clinical features, (b) The Short Form (SF-36) Health
Survey, (c) The Beck Depression Inventory -1, and (d) The Cardiac Anxiety Questionnaire. There were
no significant differences between the two genders with exception of marital status (p=0.010), dys-
lipidemia (p=0.050), grade of hypertension (p=0.014), cardiac left ventricular hypertrophy (p=0.004),
renal failure (p=0.043) and stroke (p=0.024). Lower levels of quality of life and higher levels of de-
pression and cardiophobia were observed compared to the general population. There were no
significant differences on psychological measures between the two sexes (p>0.05). Cardiophobia
was positively related to depressive symptomatology (r=0.533, p=0.000) while negatively to both
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CARDIOPHOBIA AND QUALITY OF LIFE IN HYPERTENSION

physical and mental health summary measures of SF-36 health survey (r=-0.467, p=0.000 r=-0.537,
p=0.000 respectively). Multiple linear regression models found that for psychical health depression
and cardiac anxiety, avoidance activities had an influence on levels of quality of life in hypertensive
patients, after controlling for age and other socio-demographic variables and clinical characteris-
tics (Beta=-0.133, p=0.007, Beta=-0.364 p=0.000 and Beta=-0.167 p=0.006, respectively). For men-
tal component summary depression and cardiophobia, heart focused attention had also impact
on mental health in hypertensives (Beta=-0.438, p=0.016, Beta=-0.564, p=0.000 and Beta=-0.223,
p=0.037, respectively) after adjustments. Heart focused anxiety symptoms-as avoidance activities
and/or attention and monitoring cardiac activity, are related to hypertensive patients’ present de-
teriorated depressive symptoms and levels of quality of life. Both depressive symptomatology and
heart focused anxiety may be a mechanism partly responsible for hypertensive patients’ present
impaired levels of quality of life.

Key words: Essential hypertension, cardiophobia, depression, heart focused anxiety, psychological dis-
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tress, quality of life.

Introduction

Essential hypertension represents a major risk
factor for cardiovascular and kidney implications
(stroke, coronary artery disease, sudden death, end-
stage heart and renal failure),"? causing great burden
in health systems worldwide since the prevalence
of elevated blood pressure in the general popula-
tion ranges between 30-45% in various registries.>*
Emerging evidence further supports the negative
impact of arterial hypertension in terms of quality of
life.>® Factors leading to this effect have been consid-
ered both disease’s complications and medication'’s
side effects.”® In addition, low levels of health-relat-
ed quality of life (HRQOL) implicate the cardiovascu-
lar outcome in this group of patients.’ Hypertensives
tend to demonstrate impaired performance in vari-
ous dimensions of HRQOL as in general well-being,
functional capacity and symptoms of psychological
distress.'"

There is also a great consideration regarding the
role of psychological factors in the cardiovascular
spectrum.””" Evidence highlights especially the
close link between hypertension and depression,
which acts in a reciprocal manner. Depressive mood
and anxiety have been associated with higher preva-
lence of hypertension, whereas clinical diagnosis of
depression represents a potential risk factor for the
development of high arterial blood pressure.'®™®
Specifically, prospective data show that depressive
symptoms enhance the risk of hypertension,'®?
while other studies reveal that higher levels of blood

pressure (BP) are associated with higher incidence of
depression.??? Patients under medication for hyper-
tension appear to have even 3-times higher possibil-
ity to suffer for major depression.?! Further evidence
enlightens the interference of psychological distress
(depressive and anxiety symptomatology) in the for-
mer association.'s'”19232% Patients with uncontrolled
high levels of BP tend to demonstrate more stress
and depression®* and otherwise, stress during blood
pressure measurements is responsible for white-coat
effect as well.”® Data from the World Mental Health
Surveys demonstrate that panic disorder, social pho-
bia and specific phobia were significantly associated
with diagnosis of onset hypertension.?® Some other
studies also support that anxiety and depression are
strongly correlated with an impaired wellbeing in hy-
pertensive patients.?”’

However, the role of heart focused anxiety (HFA
i.e. cardiophobia) with respect to essential hyper-
tension has received less attention. Eifert (1992) de-
fined “HFA as a specific fear of cardiac-related stimuli
and sensations because of their expected negative
consequences”.?® Persons with cardiophobia and
elevated HFA focus attention on their heart when
experiencing stress and/or arousal and perceive its
function as fundamentally dysregulated.? Even if
some studies revealed that cardiovascular diseases
are associated with health anxiety as well as anxious
responding to bodily sensations.>°=? the identifica-
tion of cardiophobia as an additional possible factor
related to depression and dimensions of HRQOL was
not explored in this investigation. Such data merit
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attention because they give weight to the relevance
of screening for cardiac anxiety symptoms in hyper-
tensive patients in order to try to reduce their nega-
tive impact on HRQOL. It is a fact that fear of somatic
sensations and symptoms appears to be the basis of
many clinical syndromes, such as panic disorders, ill-
ness phobias, certain specific phobias, somatization,
and pain-related disorders.?'3*

Therefore in this study we aimed to test a theoreti-
cal model that explores the hypothesis whether the
association between depressive symptoms and do-
mains of quality of life in hypertensive patients was
additionally affected by cardiophobia and heart fo-
cused anxiety.

Material and method

Subjects and procedures

We prospectively included 197 newly diagnosed
patients with essential hypertension. The patients
were recruited from the outpatient hypertension
clinic at Hippokration University Hospital of Greece.
Further inclusion criteria were: age between 18 and
80 years. Patients had not to be under optimized
medical therapy for hypertension before entering
the study. All patients underwent a detailed clinical
work up including a careful medical history further
asking for mental disorders, and additional laborato-
ry testing including blood and urine samples in order
to evaluate accompanying cardiovascular risk factors
and identify primitive implications of hypertension.
Cardiac and carotid ultrasounds were implemented
in all participants. Diagnosis of hypertension was es-
tablished combining office and 24-hour ambulatory
blood pressure measurements according to 2007
European Society of Hypertension (ESC)/European
Society of Cardiology (ESH) guidelines.*® Exclusion
criteria were as follows: having a psychiatrist disorder
or being under relevant treatment for such disorder,
secondary hypertension, cognitive impairment, and/
or being older than 80years. All patients gave writ-
ten informed consent for this study, which was ap-
proved by the Ethics Committees of the University of
Athens and the Hippokration Hospital. Psychological
measures were scored by an expertise psychologist.

Of the 1.307 patients approached during a period
of six months, 314 were eligible for inclusion and in-
vited to participate in the study. One hundred and
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nineteen-seven (62.73%) completed and returned
the questionnaires (mean age 53 years, standard de-
viation SD=12). The rest of them did not complete ful-
ly the instruments or did not provide the consent to
participate in the study. One hundred-eight (54.8%)
patients were females and the rest eighty-nine
(45.2%) males. The vast majority of the participants
were married (71.1%). The duration of essential hy-
pertension was 27.5 months (SD=40). Ninety-forty of
the (47.7%) participants suffered from essential grade
| hypertension; 68 (34.5%) were grade II; 16 (8.1%)
were categorized as grade lll, while only 11 (5.6%)
patients were recorded as high normal (normoten-
sives). There were no significant differences between
the two genders with exception to marital status
(p=0.010), dyslipidemia (p=0.050), grade of hyper-
tension (p=0.014), LV Hypertrophy (p=0.004), renal
failure (p=0.043) and stroke (p=0.024). Demographic
characteristics of the sample are presented in table 1.

Instruments

Depression

We used the Beck Depression Inventory (BDI-1)* in
order to measure the depressive symptomatology.
The BDI-I is self-report scale consisting of 21-item
that assesses cognitive, affective, and somatic de-
pressive symptoms that have occurred over the pre-
vious week. This scale although measures depressive
symptoms it is not a diagnostic tool to assess major
depressive disorder. It has been standardized for the
Greek population and has been demonstrated to
possess satisfactory psychometric features for clini-
cal and non-clinical samples.*’

Cardiophobia

Heart focused anxiety (commonly referred to as
cardiophobia) was measured using the Greek ver-
sion of Cardiac Anxiety Questionnaire (CAQ).*® The
CAQ consists of 10 items and 3 subscales: (a) Fear (4
items; e.g, “l worry that | may have a heart attack”);
(b) Avoidance (3 items; e.g, “l avoid physical exer-
tion”); and (c) Attention (3 items; e.g, “l can feel my
heart in my chest.”). The CAQ -10 yields a total score
and scores for each above subscale. Values close to 4
are representing more anxiety and cardiac function-
ing concern (i.e. cardiophobia). It has been standard-
ised for the Greek population and found to possess
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Table 1. Study population and descriptive characteristics by gender and total sample.

Variables Men (n=89) Women (n=108) Total (n=197) Men vs Women
Mean age in years (=SD) 51.5+13.2 54.3+11 53+12 p=0.103
Marital Status p=0.010
Single 31 (34.8%) 17 (15.7%) 48 (24.4%)

Married 56 (63.0%) 84 (77.8%) 140 (71.1%)

Divorced 2 (2.2%) 6 (5.6%) 8 (4.1%)

Widowed 0 (0.0%) 1 (0.9%) 1 (0.5%)

COPD p=0.094
Yes 1 (1.1%) 6 (5.6%) 7 (3.6%)

No 88 (98.9%) 102 (94.4%) 190 (96.4%)

Smoking p=0.356
Yes 37 (41.6%) 52 (48.1%) 89 (45.2%)

No 52 (58.4%) 56 (51.9%) 108 (54.8%)

Impaired glucose tolerance p=0.349
Yes 12 (13.5%) 10 (9.3%) 22 (11.2%)

No 77 (86.5%) 98 (90.7%) 175 (88.8%)

Dyslipidemia

Yes 48 (53.9%) 73 (67.6%) 121 (61.4%) p=0.050
No 41 (46.1%) 35 (32.4%) 76 (38.6%)

Duration in mo (mean=SD) 31.5+46 24.7+35.8 27.5+40 p=0.338
Grade Hypertension (n=189) p=0.014
High normal 2 (2.2%) 9 (8.3%) 11 (5.6%)

| 35 (39.3%) 59 (54.6%) 94 (47.7%)

Il 37 (41.6%) 31 (28.7%) 68 (34.5%)

11l 11 (12.4%) 5 (4.6%) 16 (8.1%)

Dipping Status (n=189) p=0.925
Dippers 56 (62.9%) 70 (64.8%) 126 (64.0%)

No Dippers 24 (27.0%) 27 (25.0%) 51 (25.9%)

Reverse Dippers 5 (5.6%) 7 (6.5%) 12 (6.1%)

CRP (mean=SD) 0.7+x1.4 1.1£2 0.9+1.7 p=0.257
Cardiac LV p=0.004
Hypertrophy(n=189)

Yes 42 (47.2%) 30 (27.8%) 72 (36.5%)

No 43 (48.3%) 74 (68.5%) 117(59.4%)

Renal Failure (n=189) p=0.043
Yes 7 (7.9%) 2 (1.9%) 9 (4.6%)

No 78 (87.6%) 102 (94.4%) 180 (91.3%)

Stroke (n=189) p=0.024
Yes 0(0.0%) 6 (5.6%) 6 (3.0%)

No 85 (95.5%) 98 (90.7%) 183 (92.9%)

Carotis Intima Media p=0.067

Thickness (n=188)
Yes
No

32 (36.0%)
53 (59.6%)

26 (24.1%)
77 (71.3%)

58 (29.4%)
130 (66.0%)

vs=versus, SD=Standard Deviation, COPD=Chronic Obstructive Pulmonary Disease, CRP=C-Reactive Protein,
LV=Left Ventricular. Note: Missing values exist in various clinical features
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satisfactory psychometric features. The stability of
the questionnaire was verified by a high test-retest
reliability over a 3-mo. period (r=0.86). The test also
has high internal consistency (a=0.80).%

Quality of life

Quality of life was measured by using the multi-
purpose health survey Short Form-36 (SF-36) ques-
tionnaire. The SF-36 is a self-reported instrument
consisting of only 36 questions.* It yields an 8-scale
profile of functional health and well-being scores as
well as psychometrically-based physical (PSC, physi-
cal summary component) and mental health sum-
mary measures (MSC, mental summary component)
and a preference-based health utility index. The
score of each dimension is the addition of the item
scores of the related dimension further transformed
to a score of 0-100. The higher values representing
better perceived health-related quality of life.*® It is
a generic measure, as opposed to one that targets a
specific age, disease, or treatment group. It has been
standardized for the Greek population and has been
demonstrated to possess satisfactory psychometric
features for clinical and non-clinical samples.*

Demographic characteristics
and clinical features

Along with the measures described above the
participants completed a questionnaire regarding
socio-demographic information (e.g., age, gender,
marital status). Clinical information was recorded and
evaluated by a specialist cardiologist doctor during a
medical interview at hypertensive unit.

Data analysis

Distributions and descriptive statistics were exam-
ined for all variables. The criteria for testing normal-
ity were: >+2.00 for the Skewness and >+5.00 for the
Kyrtosis.* Relations between quality of life scores
and depressive symptoms (BDI) scores and between
cardiophobia scales and BDI scores were exam-
ined by calculating Pearson correlation coefficients.
Multivariate analysis of variance was used to exam-
ine links between quality of scores and potential
confounding variables: age, marital status, etc as well
as links among depressive symptoms. Multiple linear
regressions analyses were used to test the potential
influence of depression and heart focused anxiety
scales on quality of life.
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Results

Table 2 provides descriptive results (mean, SD)
for the study variables at baseline measurement.
Compared to general Greek population (GGP), hy-
pertensive patients demonstrate statistically signifi-
cant higher scores (p=0.000 to p=0.016) at the scales
of depression (8.71£7.02 vs 4.89+5.40 in GGP) fear
and anxiety regarding thoracic and heart sensations
(1.40+1.04 vs 0.88+0.86 in GGP), total CAQs score
(1.10+£0.54 vs 0.90+0.60 in GGP), while exhibited sig-
nificantly lower scores in the various scales of SF-36,
such as Role-Physical (78.78+37.20 vs 79.74+37.72 in
GGP), Role-Emotional (69.78+36.92 vs 81.53+36.31 in
GGP), Vitality (63.00+£20.11 vs 66.53+£22.39 in GGP),
Social Functioning (74.67+£18.63 vs 82.05+28.12 in
GGP), General Health (56.72+17.43 vs 67.46+23.54 in
GGP), Physical Component Summary (71.02+19.03
vs 75.23+29.63 in GGP), and Mental Component
Summary (68.48+18.24 vs 74.58+22.02 in GGP). Inde-
pendent t tests showed that were no significant dif-
ferences on psychological measures between the
two sexes (p>0.05).

Correlations among variables

Cross-sectional results showed that cardiopho-
bia (total CAQ) was positively related to depres-
sive symptomatology (r=0.533, p=0.000) while
negatively to both physical and mental health
summary measures of SF-36 health survey (r=-
0.467, p=0.000 r=-0.537, p=0.000 respectively).
Furthermore the dimension of Fear was positively
related to depressive symptoms (r=0.378, p=.000)
while no significant correlation to both physical
and mental health summary measures of HRQOL
was observed. Therefore this dimension was not
included to the final model. Regarding Avoidance
was found positively related to depressive symp-
tomatology (r=0.281, p=0.009) while negatively to
physical summary measures of SF-36 health survey
(r=-0.444, p=0.000) and therefore we included it
only to the final model regarding the dimension
of Physical Component Summary (PCS). Finally
Attention of cardiac activity was found to correlate
positively to current level of depression (r=0.366,
p=0.005) and negatively to mental health sum-
mary component of SF-36 health survey (r=-0.253,
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Table 2. Means and standard deviations for BDI, CAQ and SF-36 scores by sex and whole sample of hypertensive
patients compared to General Greek Population.

Variables Men Women Total Men vs Total vs
(n=89) (n=108) (n=197) Women GGP*

BDI categories p=0.788

Minimal Depression (0-13) 70 (78.7%) 0 (46.3%) 120 (60.9%)

Mild Depression (14-19) 18 (20.2%) 2 (38.9%) 60 (30 5%)

Moderate Depression (20-28) 1 (1.1%) 14 (13.0) 5 (7.6%)

Severe Depression (29-63) 0 (0%) 2 (1.9%) 2 (1.0%)

Total score (mean=SD) 8.28+6.55 9.05x7.37 8.71x£7.02 p=0.450 p=0.000

CAQ scores

Fear 1.27+0.82 1.42+1.18 1.40+1.04 p=0.563 p=0.000

Avoidance 1.06+0.68 1.29+0.93 1.20+0.84 p=0.291 p=0.508

Attention 0.08+0.44 0.68+0.66 0.71+0.58 p=0.399 p=0.699

Total CAQ 1.03+0.32 1.14+0.65 1.10=0.54 p=0.393 p=0.005

SF-36 Health Survey scores

Physical Functioning(PF) 83.59+36.25 79.62+19.22 81.39+18.55 p=0.143 p=0.639

Role-Physical (RP) 73.52+36.25 68.57+37.98 78.78+37.20 p=0.362 p=0.001

Role-Emotional (RE) 68.24+37.76 71.38+£36.35 69.78+36.92 p=0.559 p=0.000

Vitality (VT) 65.71+19.58 56.63+20.15 63.00£20.11 p=0.097 p=0.016

Mental Health (MH) 68.76+17.25 64.04+19.50 66.13+18.63 p=0.081 p=0.120

Social Functioning (SF) 75.88+23.28 73.71+16.43 74.67+18.63 p=0.538 p=0.000

Bodily Pain (BP) 75.26+24.74 76.09+24.26 75.72+24.42 p=0.815 p=0.120

General Health (GH) 58.47+18.02 55.32+16.90 56.72+17.43 p=0.214  p=0.000

Physical Component Summary 72.25+19.27 67.55+20.56 71.02+19.03 p=0.419 P=0.002

(PCS)
Mental Component Summary 69.65+19.24 68.79+18.44 68.48+18.24 p=0.472 p=0.000
(MCS)

*GGP=General Health Population, BD/=Beck Depression Inventory, CAQ=Cardiac Anxiety Questionnaire, SF-36=

Short Form-36

p=0.009). As a result we included this dimension of
cardiophobia only to the final model regarding the
dimension of MCS. The correlations for the psycho-
logical variables after controlling for age and gen-
der are presented in table 3.

Potential influence of demographic
characteristics and clinical features

Furthermore, in order to clarify the potential influ-
ence of demographic and clinical information on the
relationship among the two summary components
of HRQOL, depressive symptomatology and cardio-
phobia, we performed multivariate analysis of vari-
ance. The results showed significant associations for

marital status on MCS SF-36 and, for chronic obstruc-
tive pulmonary disease (COPD) on BDI and for the
duration of hypertension on PCS. Therefore, these
factors were included in the final model testing the
role of depression and cardiophobia on quality of
life. Detailed associations between variables are pre-
sented in table 4.

Testing the impact of depression
and cardiophobia on quality of life

Tables 5 and 6 present the results of two multi-
ple regression models, testing the potential link
between depression, cardiophobia and quality of
life in hypertensive patients. All analyses were con-
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Table 3. Pearson correlations of depression, cardiophobia (Total CAQ and dimensions) and quality of life by total

sample after controlling for age and gender.

1 2 3 4 5 6 7
Variables
SF-36 PCS 1
SF-36 MCS 0.725*** 1
BDI —-0.452%** -0.616%** 1
Fear CAQ -0.109 -0.226 0.378*** 1
Avoidance CAQ —0.444*** -0.190 0.281** 0.406*** 1
Attention CAQ -0.185 —-0.253** 0.366** 0.464*** 0.485*** 1
Total CAQ —0.467*** —0.537*** 0.533*** 0.746*** 0.633*** 0.519*** 1

***p<0.001, **p<0.01, *p<0.05, BDI=Beck Depression Inventory, CAQ=Cardiac Anxiety Questionnaire,
SF-36=Short Form-36, PCS=Physical Component Summary, MCS=Mental Component Summary

Table 4. Potential influence of demographic characteristics and clinical features in quality of life, depressive

symptoms and cardiophobia.

Variables SF-36 PCS (p) SF-36 MCS (p) BDI Total (p) CAQ Total (p)
Age 0.374 0.820 0.747 0.180
Gender 0.419 0.472 0.450 0.495
Marital Status 0.883 0.020 0.195 0.147
COPD 0.345 0.258 0.019 0.176
Smoking 0.336 0.920 0.258 0.671
Diabetes 0.752 0.506 0.785 0.736
Dyslipidemia 0.081 0.115 0.647 0.636
Duration 0.020 0.059 0.564 0.239
Hypertension Grade 0.574 0.943 0.093 0.324
Dipping Status 0.428 0.894 0.218 0.112
Peak SBP 0.903 0.753 0.713 0.747
Peak DBP 0.869 0.570 0.815 0.689
CRP 0.691 0.156 0.357 0.326
Renal Failure 0.808 0.133 0.592 0.446
Stroke 0.582 0.346 0.356 0.758

COPD=Chronic Obstructive Pulmonary Disease, SBP=Systolic Blood Pressure, DBP=Diastolic Blood Pressure,

CRP=C-reactive protein

ducted separately for physical (PSC) and for men-
tal (MSC) components of SF-36. Though age didn't
show significant correlations with regard to mul-
tivariate testing, we decided to include this factor
in the final regression models as there are relevant
published data to support their effect on quality of
life. On the whole, multiple regression models found
that for psychical health both depression and cardi-
ophobia affect the levels of quality of life in hyper-

tensive patients after controlling for age and other
socio-demographic variables (Beta=-0.133, p=0.007,
Beta=-0.364, p=0.000 respectively). For mental com-
ponent summary both depression and cardiophobia
had also impact on mental health in hypertensives
(Beta=-0.438, p=0.016 and Beta=-0.564, p=0.000)
after adjustments. To sum up, adequate associations
remain for depression and cardiophobia in both
models.
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Table 5. Multiple regression models for PCS-36.
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Model R Square Beta t p

1 (constant) 8.750 0.000
Age 53.1% -0.136 d -0.796 0.432
Marital Status 0.215d 1.145 0.065
Hypertension Grade 0.114 d 1.092 0.060
COPD 0.182 d 1.183 0.247
Duration -0.257 -3.030 0.005
Depression —0.133 —2.702 0.007
Cardiophobia (Total CAQ) -0.364 -5.854 0.000
Avoidance (CAQ) -0.167 —2.961 0.006

a. Independent variable: SF36-PCS

1=Enter, COPD=Chronic Obstructive Pulmonary Disease, CAQ=Cardiac Anxiety Questionnaire, PCS-36=Short

Form-36 Physical Component Summary

Table 6. Multiple regression models for MCS-36.

Model R Square Beta t p

1 (constant) 6.750 0.000
Age 60.5% -0.091 d -0.576 0.570
Marital Status 0.302 d 1.973 0.059
Hypertension Grade 0.058 d 0.422 0.676
COPD -0.096 d -0.676 0.505
Duration -0.375 -2.709 0.012
Depression —0.438 —2.573 0.016
Cardiophobia (Total CAQ) -0.564 -5.854 0.000
Heart Focused Attention (CAQ) -0.223 -2.110 0.037

a. Independent variable: SF36-MCS

1=Enter, COPD=Chronic Obstructive Pulmonary Disease, CAQ=Cardiac Anxiety Questionnaire, MCS-36=Short

Form-36 Mental Component Summary

Discussion

In this study we explored the possible affecting
role of depression and cardiophobia, on HRQOL in
essential hypertension era. We found that hyperten-
sive patients demonstrated higher scores in terms of
depression and cardiac focus anxiety, whereas pre-
sented decreased scores in quality of life, compared
to general population. These differences remained
significant regardless age, gender variations or other
social-demographic and clinical features, which is in
contrast with previous published studies.>*=** The
existing data also indicated the role of duration of
hypertension in patient’s quality of life, which was a

finding recurred in this particular survey.*** When
we performed multiple regression models to test the
impact of different factors on HRQOL, depression
and cardiophobia were found significantly to affect
the quality of life of hypertensive patients.

Our findings are in line with the vast majority of
studies punctuate the strong bidirectional link be-
tween depression and hypertension.'®* Most of
the dimensions of hypertensive patients’ quality of
life also were found impaired in our sample as it was
expected according to recent evidence.>”®'%"" Qur
study further gives some support on the association
between depressive symptoms and general well be-
ing, as it is calculated by HRQOL general instruments;



200 D.TSARTSALIS et al

a theoretical construct for which only scarce pub-
lished data exist.”**** We have also showed that in
the context of essential hypertension both depres-
sive mood and symptoms of psychological distress,
expressed by heart focused anxiety measurements,
are responsible for over 50% of the physical com-
ponent and almost 60% of the mental component
of hypertensive patient’s feeling of decreased well
being. Thus this correlation partly influenced from
other social-demographic or clinical determinants,
except of marital status and duration of the hyper-
tensive disease. Of course, due to the small impact of
beta coefficients, these results must be considered
with caution.

We performed a comprehensive clinical and labo-
ratory investigation in our clinical sample, in order
to define cardiovascular risk factors, crucial co-mor-
bidities and primary (left ventricular hypertrophy, ca-
rotid intima media thickness etc) or established tar-
get organ damages (renal/heart failure , stroke etc).
Nevertheless, all these factors unexpectedly had a
minor and -according to our investigation— non sig-
nificant contribution to quality of life context. A lon-
gitudinal clinical history of hypertension seems sole-
ly to affect patient’s feeling of inadequate personal
health.*** It is reasonable to assume that a long his-
tory of elevated BP simply reinforces the effect of fac-
tors of psychological distress. Our data revealed that
being in a situation of high BP measurements for a
long period of time creates a psychological stressful
basis with an effect in patient’s life quality. The latter
is supported from existing evidence.***

In this study, we principally aimed to explore the
pathway leading from depression and anxiety to
quality of life. To be more specific, besides depres-
sion and total heart focused anxiety, as for the physi-
cal component summary of quality of life, we found
that avoidance of actions related to stressed cardiac
function i.e. activities elevating BP, heart rate etc. is
an extra factor of lower levels of quality of life. On
the other hand, as far as for the mental component
of quality of life, it seems to be partly influenced es-
pecially by attention, which means these patients
express a behavior controlled by thorough cardiac
monitoring (checking constantly heart pulse, worry-
ing for palpitations, regular BP measurements etc.).
We should point out that the former connection acts
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reciprocally and such distressed behaviors, charac-
terized by factors like attention and avoidance com-
bined with a prolonged history of hypertension fur-
ther enforce depressive symptomatology. Previous
evidence enlightens the link of elevated BP with in-
creased stress and anxiety, in respect with increased
sympathetic activity.>*®

This study contains some caveats, worthy to refer.
First, the cross-sectional design limits any assump-
tion about possible causal associations between the
various factors. The selection of the sample further
was much dependant to patient’s consent to par-
ticipate in this study. It is plausible to hypothesize
those subjects with more prominent symptoms of
distress or having great burden of hypertension or
accompanying co-morbidities excluded from the fi-
nal analysis.”® For instance, the proportion of Grade
[l hypertension in our sample was small, so the pos-
sible effect of more strained clinical syndrome on
quality of life may be down-regulated.***> Moreover,
our results were obtained through baseline evalua-
tions during the first visit in an outpatient hyperten-
sion clinic. It could be essential to speculate that the
observed correlations could be affected in follow-up
measurements. However, published data support
that these psychological factors demonstrate mi-
nor influences even in more prospective approach-
es.*% We performed initial follow up evaluations
in a subgroup of our population and we didn’t find
significant changes during time.* Our research de-
sign additionally minimizes the possible effect of
other confounding factors as implemented medica-
tion.**® Nevertheless, it could be useful to explore
our hypothesis in multiple time points to establish
more solid evidence.

To sum up, this study possibly provides a satis-
factory explanation of how psychological distress
mapping the road from essential hypertension to
impaired HRQOL. Taking in consider the limitations,
we illustrate a novel insight in the understanding the
etiology of hypertension focused on its possible psy-
chosomatic nature, at least for mild grade | and Il es-
sential hypertension.

* These data are available upon request
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Wuxiatpikn 2016, 27:192-203

AoBeveiG pe XpOVIEG KATAOTACELG OTIWG N UTTEPTACN CUXVA Blvouv apvnTikd cuvaloOnuata, Ta omoia
EUVOOUV TNV avdantuén ayxwdoug Kat KAaTabAIITIKAG CUPTTWHATOAoYiag Kal au§avouv Tov kKivduvo yla
ennpeacpévn moldTNTa (WG APKETEG HEAETEG UTTOOTNPICOVV AUTH TN CUCXETION AVAPESA OTIG KATA-
OTACELG YUXONOYIKOU OTPEG KAl TNV UTIEPTACN. TNV TTOPOUOCa CUYXPOVIKN epyacia emdlwéape va mo-
OOTIKOTIOI)OOUE TOV GUVOECHO avaueoa otnV KatdbApn, otnv kapSlopofia kat otnv moldtnTa {WN ¢
OTOUG UTTEPTAOCIKOUG aoBeveic. To Seiypa pag ntav 197 acBeveic pe 1dlomadn uméptaon (89 dvdpec, 108
yuvaikeg, péon nAikia 53 xpovia, otabepr amokAion=12 xpovia, VP0G 25-78) MPoEPKOUEVOL aTTd TO
QVTIUTTEPTAOIKO LATPEIO EVOC TTAVEMIOTNUIOKOU VOGOKOUEIOU TwV ABnvwv. Evevrivta Téooepelc aoBeveic
(47,7%) eixav uméptaon otadiou |, 68 (34,5%) eixav unéptaon otadiou lI, 16 (8,1%) katnyoplomoiOnkav
w¢ otadiou lll, evw povo 11 (5,6%) CUUUETEXOVTEG KATAYPAPNKAV WG VOPHOTACIKOI UE UPNAEC PUOLONO-
YIKEG TIMEG apTNnPLaKAG Tiieonc. Ta epyaleia mou xpnoipomolrifnkav Atav: (a) EpWTNHATOAOYIO KOWVWVI-
KO-ONUOYPAPIKWV XAPAKTNPIOTIKWY Kal KAVIKWV Tapapétpwy, (B) n Emokdénnon Yyeiag SF-36, (y) n
KAipaka KatdOAyng tou Beck, kat (8) n KAipaka Métpnong Ayxoug yia tTnv Kapdiakn Aettoupyia. Agv
UTTAPXAV OTOTIOTIKA ONUAVTIKEG Sla@opég avapeoa ota SU0 GUAA EKTOG amd TNV OLKOYEVELIAKH KATA-
otaon (p=0,010), Tn Suchimbaipia (p=0,050), To otddio NS uméptaonc (p=0,014), Tov SeikTn UTTEPTPO-
@iac Tng aplotepn Kothiag Tng kKapdidg (p=0,004), Tn vepliK avemdpkKela, (p=0,043) Kal TO IOTOPIKO
eykepaAikoL emnelcodiov (p=0,024). levikd mapatnpri®nkav xapunAd emineda moldtntag (wng Kat uyn-
A emimeda KATAOMTITTIKAC cCuUPMTWHAToAoYiag Kal kapdlopofiag otoug aoBeveic pe uméptaon o€ oLy-
KPLoN M€ TOV YEVIKO TMANBUONOS. H Katd @UNO oUykplon Sev avéSeIfe OTATIOTIKA ONUAVTIKEG S1APOPES
(p>0,05). AlamoTtwOnke 4TI N Kapdlopofia oxetiCeTal BETIKA Pe TNV KATABNITTIKA CUMTITWHATOAOYIA
(r=0,533, p=0,000) Kat apPVNTIKA TOCO HE TN OCWHATIKK 000 Kal YE TNV YuxIKA Stdotaon tng Emokomnong
¢ Yyeiag SF-36 (r=-0,467, p=0,000 r=-0,537, p=0,000 avtioToixwg). H avdAuon MOANATIANG YPAUUIKAG
maAvdpopnong €6ei1€e 6T1 n katdOAPn, To dyxog yia Tnv kapdiakn AeiToupyia Kal ot §pactnpldTNTES
amo@uLYNR¢ @aivetal va éxouv emidpaocn ota emineda TG cwpatikng didotaong tng motdtnTag (wrig Twv
UTTEPTACIKWY A0BEVWY, HETA Ao 0TABION Yid TOUC S1APOPOUC KOIVWVIKO-ONUOYPAPIKOUC TTAPAYOVTEC
Kal KAWVIKEG TTapapéTpoug (Beta=-0,133, p=0,007, Beta=-0,364 p=0,000 kat Beta=-0,167 p=0,006,
avTioToixwc). Amé tnv AAAn MAeupd n KatdabAyn, n kapSo@ofia Kal n EMKEVIPWON 0TNV KAPSIAKN
AelToupyia gival ot kUplot TapdyovTeg mou emnpedlouv TNV Yuxikn Sidotaon tng moldtntag {wNng Twv
UTTEPTAOCIKWV (Beta=-0,438, p=0,016, Beta=-0,564, p=0,000 kat Beta=-0,223, p=0,037, avTioTOiIXWC).
TeAIKdA ol S1a0TACEIC TOU AYXOUG Yia TNV KapSlakn AelToupyia, OTIWE N EMKEVTPWON OTNV KAPSIAKNA
AelToupyia Kal n amo@uyr} 6pacTNEIOTATWY TTou SuvnTIKA TNV eMPBapuvouy, @aiveTal va oxeTi(ovTal
UE TNV KATaBAIMTIKA cupNTwPaToAoyia Kat Ta emimeda NG moloTNTAC {WNE TWV UTTEPTACIKWY a0OEVWV.
MiBavwe n KaTabMITIKA cuPmTwUaToAoYia o€ cUVOUAOHO e TNV Kapdlogofia va amoteAoUV HEPOG
TOU PNXAVIGHOU TToU gival urreUBUVOC yla TNV EMNPeacpévn molotnTa {wn¢ oty 18lomabr unéptaon.

Né&eig evupeTnpiou: [Slomabng unéptaon, kapdlogofia, KATABAYN, dyxog yia Tnv KapSlakr Aeltoup-
yia, puxohoyikny Suopopia, moldtnTa (WNG.
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ead was one of the most dangerous environmental toxic substances for a long time in west-

ern countries, and this is still the case for many places on earth today. Its neurotoxic poten-

tial is highly significant but its secure blood level concentration remains unknown. The aim

of this study was to approach the above issue from the perspective of social psychiatry. A
systematic search was made of Dialog and Datastar interfaces for data regarding the neuropsychi-
atric complications of direct or chronic exposure to lead, and a review of the relevant literature was
conducted using the databases Medline, Embase, CAB Global Health and Cochrane. Lead affects
the cholinergic, dopaminergic and gloutamergic systems, thus intervening in the normal function
of neurotransmion. The consequence of neurotoxicity in the central nervous system includes apo-
ptosis and excitotoxicity. Direct as well as chronic exposure causes serious neurological symptoms
and possibly constant cognitive impairment. Acute encephalopathy, the most serious expression
of lead poisoning, occurs in blood level concentrations over 100 pug/dL in adults and 80-100 pg/dL
in children. Early symptoms of lead neurotoxicity include irritability, headaches and difficulties in
concentration in both children and adults. Continuous exposure in children produces neurobehav-
ioral symptoms, such as decreased concentration, inability to follow instructions, difficulty to play
games and low IQ, which are associated with concentrations of 10-35 pg/dL. However, some stud-
ies claim that cognitive decline and low IQ can occur in concentrations <10 pg/dL. The commonest
symptom in adults is peripheral neuropathy with foot drop. Prenatal exposure to lead has been
correlated with antisocial behavior and schizophrenia. Long-term lead exposure causing low and
medium lead concentration in blood has been linked to depression as well as generalized anxiety
disorder and other behavioral disorders. High blood level concentrations correlate with psychotic
symptoms like delusions and hallucinations but more rarely with psychotic syndromes. Despite the
fact that lead has been banned from gasoline, paint and water pipes, quite significant quantities of
lead still exist, particularly in deprived areas of modern cities, in transition zones and city centers,
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and there are also great concentrations around lead mines and in developing countries, but even
for the remaining areas there is no safe threshold. CONCLUSIONS: Lead was and still is an environ-
mental factor that increases neurologic and psychiatric morbidity. It also causes developmental dis-
orders, especially in deprived areas. Prevention should be the single most important way of dealing

with lead poisoning.

Key words: Lead, exposure, neurotoxicity, safe threshold.

Introduction

Lead is a well known neurotoxicant that causes
a variety of clinical conditions. Recent data now
indicate that low level exposure (blood lead levels
below 10 pg/dL) results in cognitive dysfunction,
neurobehavioral disorders, neurological damage,
hypertension and renal impairment.! Exposure
to heavy metals early in development can predis-
pose the brain to develop a neurodegenerative
disease later in life. Alternatively, lead can exert
their adverse effects through acute neurotoxicity
or through slow accumulation during prolonged
periods of life.? Inorganic and organic forms of lead
are absorbed mainly by ingestion and inhalation;
organic compounds may also be absorbed through
the skin® and can cross the placental barrier.*® In
occupational settings, exposure through inhalation
is more common, whereas in the general popula-
tion it is largely through ingestion.®

Exposure, absorption
and distribution

Exposure to lead has been known to be neuro-
toxic since Roman times.” The removal of lead from
paint in the 1970s and leaded gasoline in 1990 re-
sulted in substantial lowering of mean blood lead
levels. Between 1976 and 1991, levels fell from 15.8
to 2.8 pug/dL in adults and 13.7 pg/dL to 3.2 pg/dL
in children.®? Nowadays, common sources of lead
exposure are lead-based paint in old houses, con-
taminated soil, household dust, old water pipes and
lead-glazed ceramics.'® Children are more suscepti-
ble to lead toxicity than adults, due to particular ex-
posure pathways via hand-to-mouth activities like
pica,"'? and because they have a developing sys-
tem of cell differentiation and growth that is more
vulnerable to inhibition and damage.”

It has been determined that lead can cross the
placenta with fetal uptake beginning at 12 weeks of
gestation and continuing up to birth. In fact, preg-
nant women with high blood lead levels may not
display the toxic effects of lead poisoning, yet the
development of the fetus can still be damaged in
any trimester.'*"'

Mechanisms of lead neurotoxicity

Lead can affect the nervous system by multiple
mechanisms, an important one of which competes
with or mimics the action of calcium (influx) in neu-
ron cells due to the chemical similarity. This disturbs
calcium entry into cells and alters mitochondrial
structure, leading to inhibited cellular respiration
and altered calcium-based reactions and neuronal
signalling.!”'®

Calcium is the natural physiologic activator of
Protein Kinase C (PCK), but the ability of lead to sub-
stitute calcium in the activation of PCK can lead to
the impairment of brain microvascular formation
and function, while high levels of lead exposure
may disrupt the blood-brain barrier.”* Excessive
PCK activation can disrupt prefrontal cortical regu-
lation of behavior and thought, possibly contribut-
ing to signs of prefrontal cortical dysfunction such
as distractibility, impaired judgment and thought
disorder.”!

Lead also affects the glutamatergic, cholinergic
and dopaminergic systems.?? Most of the evidence
available suggests that lead interferes with gluta-
mate, which is critical for learning in the developing
brain, by acting as an antagonist with its receptor
(N-Methyl-D-Aspartate receptor-NMDAr).?* It may
also impair the regulation of dopamine synthesis
and release, block evoked release of acetylcholine
and decrease cholinergic function, and interfere
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with y-Amino Butiric Acid (GABA) neurotransmis-
sion by heme synthesis inhibition.?* Furthermore,
lead affects the levels and metabolism of seroto-
nin®®> and the hypothalamic-pituitary-adrenal (HPA)
axis which can lead to permanent HPA axis dysfunc-
tion.”®

Lead can also cause neurotoxicity by increasing
free radicals or by direct depletion of antioxidant
reserves such as glutathione.?” Lead-related oxida-
tive stress can result in increased neuron vulnerabil-
ity, activating the apoptosis program and inducing
excitotoxicity, notably for astrocytes and microglia.

The dose-effect relationship of lead toxicity in the
human brain seems to be associated with low level
exposure in a biphasic pattern. Hence, in low blood
lead level concentrations, it seems that there is a
suppression of the glutamatergic system not seen
in higher concentrations but which reappears in
even higher concentrations following a pattern of
reversed U.

Cecil?® showed that a higher mean childhood

blood lead concentration is related to region-
specific reductions in adult gray matter volume,
especially in the anterior cingulate cortex, which
may affect mood regulation. Bellinger® confirmed
that the greater lead-associated neurocognitive
and behavioral findings in males suggest an un-
derlying physiologic difference in how the brains
of men and women respond to childhood lead
exposure. The authors agree with previous stud-
ies suggesting that volume loss in both the cogni-
tive and emotional territories of anterior cingulate
cortex can explain the behavioral and cognitive
problems with lead exposure. Bellinger observed
that childhood lead exposure is associated with a
significant and persistent impact on white matter
microstructure.

Neurologic and neurocognitive
implications of lead intoxication

The toxic effects of lead vary greatly, ranging
from potentially fatal encephalopathy in acute lead
poisoning to subtle changes in neurocognitive
function at low level exposure. As exposure pro-
gresses, symptoms may manifest differently.>°
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Brain damage (encephalopathy) is common at
high exposure (blood levels above 100-120 pg/dL
for adults and 80-100 pg/dL in children) and can
be fatal or permanently disabling, resulting in de-
mentia.?"3

Chronic exposure to high lead concentration in-
duces cognitive deficits in the domains of viso-spa-
tial perception, attention, recognition memory and
new learning as well as neurological impairment
such as gait ataxia, dysdiachokinesia and increased
tendon reflexes, and can also lead to toxic encepha-
lopathy.®3

Moderate blood lead levels between 20-70 pg/
100 mL can cause cognitive impairment as well as
mood and behavioural disorders and other physical
symptoms like anorexia, intermittent vomiting, ab-
dominal pain, peripheral neuropathy with the char-
acteristic foot drop, and lethargy. Results of more
recent cross-sectional and prospective studies indi-
cate that postnatal lead exposure resulting in blood
levels as low as 25 pg/dL, and probably lower, are
also associated with deficits in intellectual attain-
ment and affect behavior.*

Baker reported various neurobehavioral ef-
fects in workers with blood lead concentrations
between 40 and 60 micrograms/100 mL showing
impaired performance in tests of verbal concept
formation, visual/motor performance, memory,
and mood. Furthermore, this impairment occurred
in the absence of peripheral nervous system de-
rangement and increased in severity with increas-
ing lead concentrations.>® Similar results were
obtained by other studies that associated lead ex-
posure with subclinical decrements of neurocog-
nitive function.’’°

In the population-based sample of adults 20-59
years of age participating in the National Health
and Nutrition Examination Survey Il (NHANES III)
study, no relationship was found between blood
lead concentration (geometric mean 2,51 pg/dL)
and covariate-adjusted performance assessment
of neurocognitive function. However, significant
associations have emerged in some studies involv-
ing older adults with slightly higher blood lead con-
centrations. A recent study with 991 participants,
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which sought to determine whether long-term ex-
posure to high levels of lead in the environment is
associated with decrements in cognitive ability in
older Americans, concluded that permanent cogni-
tive decline is an effect of cumulative lead dose fol-
lowing previous environmental exposure and also
that a portion of age-related decrements in cogni-
tive function in this population might be associated
with earlier lead exposure.*® Wright*' studied the
association of lead exposure biomarkers with cog-
nitive test scores as well as the modifying effects of
age on the lead cognition relationship, and found
that lead exposure might accelerate age-associated
cognitive decline.

However, a meta-analysis of occupational stud-
ies by Goodman* suggested that none of the indi-
vidual studies is adequate or conclusive in provid-
ing information on the subclinical neurobehavioral
effects of lead exposure. Additionally, the authors
claim that the studies do not provide adequate da-
ta for drawing firm conclusions about the biological
effects of current lead exposure.

Effect in children

The levels of lead considered tolerable for chil-
dren have been repeatedly lowered over the past
three decades. In the early 1960s, the toxic thresh-
old was established as blood lead levels of 60 ug/
dL.*® In 1970, the threshold was reduced to 40 pg/
dL;** it was further reduced to 30 pg/dL in 1975 and
again to 25 pg/dL in 1985.

Finally, in 1991, CDC set the international level at
10 pg/dL.** According to Bellinger,*® although this
level only intends to serve as a risk guidance and
management tool, it has been widely and incorrect-
ly imbued with biological significance for the indi-
vidual child. Indeed, the intervention level is often
interpreted as a threshold; thus, a level lower than
10 pg/dL would be considered “safe,” and a higher
level “toxic.” There is no safe level of lead exposure
given that factors such as the endpoint of inter-
est, age at exposure and at assessment, duration
of blood lead elevation, and the characteristics of
the child’s rearing environment must also be con-
sidered.
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Children are particularly vulnerable to lead poi-
soning. Some argue that the most detrimental
effect of lead in children is neurotoxicity within
the CNS.*” Mild and moderate lead levels can also
cause cognitive and behavioral problems. For each
10 pgr/dL increase in blood lead level, cognitive
test scores decrease by 3.2 points.*® Usually the
effects are long-term and affect 1Q scores, devel-
opmental delays, learning disabilities and other
neurocognitive and behavioral effects.***° The
outcomes of four key studies of the neurobehav-
ioral effects of low-level lead exposure in chil-
dren were reviewed and analyzed by Davis®' who
concluded that blood lead levels of 10-15 pg/dL
can cause impaired neurobehavioral activity. The
results of a study involving 246 inner city young
Afro-American children with a mean age of 7.5
years showed neurobehavioral deficits in areas of
intelligence, reaction time, visual-motor integra-
tion, fine motor skills and attention, including ex-
ecutive function at levels <10 pug/dL.>

Blood lead levels above 10 pg/dL have been reli-
ably associated with Attention Deficit Hyperactivity
Disorder (ADHD), with the only real dispute being
the magnitude of the effect.>*>° Lead exposure is
a plausible neurobiological candidate for ADHD in-
volvement because it disrupts midbrain dopamine
and other neurotransmission circuitry,”® systems
that are also implicated in ADHD.*’

In a cross-sectional study of 756 children with
a mean blood lead level of 11.4 pg/dL, Roy et al®®
noted that lead exposure affected behavior across
multiple domains, including anxiety and social be-
havior. Their results also suggested that executive
functions and attention are especially vulnerable
to insult by lead among young children. They also
observed that children with higher blood lead lev-
els presented with more ADHD-type behaviors, es-
pecially the inattention component. However, it is
not clear if behavioral changes precede lead expo-
sure and could even induce lead exposure through
behavioral pathways such as increased hand-to-
mouth behavior. In contrast, Nigg et al*® reported
that even very low levels of blood lead exposure
(<5 pg/dL) were associated with ADHD. They con-
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firmed their previous findings and concluded that
when applying DSM-IV ratings, blood lead was
found to be reliably associated with hyperactivity
but not inattention.

Furthermore, other studies suggested cognitive
and behavioral deficits in children related to low
and very low lead exposure. In prospective studies,
it has been found that lead exposure in early life
can cause neurocognitive deficits with no low-dose
threshold.®® The NHANES Il findings lead to the
conclusion that deficits in cognitive and academic
skills associated with lead exposure occur at blood
lead concentrations of less than 5 ug/dL.°" However,
there is some skepticism about the methodology of
this study due to the fact that these findings proved
difficult to be replicated.®?

Latest studies also suggested that although the
developing brain is vulnerable to the neurotoxic ef-
fects of lead, it is difficult to understand the exact
correlation of lead neurotoxicity in infants, even in
the case of lead exposure.®?

Psychiatric implications
of lead poisoning

Despite the detailed knowledge regarding the
effects of lead poisoning on neurocognition, there
is significantly less and vague evidence in terms of
psychiatric complications.

In a prospective study conducted in Cincinnati,
prenatal and average childhood blood lead con-
centrations were reported to be associated with a
greater risk of delinquent behavior later in life.®*
Prenatal lead exposure may increase the risk of
other psychiatric disorders. The behavioral deficits
associated with lead exposure strongly resemble
certain premorbid features of schizophrenia, such
as reduced attention and neurocognitive impair-
ment. Opler® conducted a study of prenatal lead
exposure and schizophrenia in 2004, using 6-
aminolevulinic acid from maternal serum as an in-
direct biologic marker of lead exposure. The find-
ings suggested a possible association of prenatal
lead exposure and the development of adult-on-
set schizophrenia. In a second study in 2008 by the
same group, the results provided further evidence
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for the role of early environmental exposure in
the development of adult-onset psychiatric disor-
ders.®¢

Using logistic regression models adjusted for age,
alcohol intake, employment status, and education
status, Rhodes et al found that long-term exposure
is associated with depression, stress and behavio-
ral symptoms.®” The analysis of hair samples taken
from ten symptomatic bipolar patients and from
ten normal controls matched for age, sex and race
suggested that a relatively high body lead burden
may be associated with manic episodes of bipolar
illness.®

In a cross-sectional epidemiologic survey, Bouchard®
used NHANES data from 1999 to 2004 to investi-
gate the relation between blood lead levels and
the odds of major depressive disorder (MDD), panic
disorder (PD) and generalized anxiety disorder
(GAD) in a sample of US population aged 20 to 39
years. Increased blood lead levels were associated
with a significantly higher risk of MD and PD in
young adults with low levels of lead exposure but
not GAD.

Stanley and Wakwe’® measured serum lead levels
in 21 depressive, 20 manic-depressive and 20 schiz-
ophrenic in-and outpatients of a mental health
unit. Lead was found to be increased in depressives
(p<0.01) and schizophrenics (p<0.05) but not in ma-
nia patients.

In contrast, a cross-sectional study by Golub et
al”' did not demonstrate a consistent association
between environmental lead exposure and de-
pression within the investigated blood lead levels.
While their study found a statistically significant
association between blood lead level and depres-
sion, when exposure was modeled as a categorical
variable and only age, gender and sex were con-
sidered, the effect was small with a relative risk
around 1.3. In addition, when education level and
poverty income ratio were added to the model, no
clear trends emerged to show that the risk of de-
pression increases with the increase in blood lead
levels. The authors underline the importance of
considering the effects of socio-economic meas-
ures, such as education and poverty income ra-
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tio in the investigation of lead effects on health.
Longitudinal studies will be necessary to examine
more fully the effect of environmental lead expo-
sure on depression, including measures of HPA ax-
is function, to help elucidate potential biological
mechanisms.

Higher levels of lead concentrations are associ-
ated with psychotic symptoms such as hallucina-
tions or delusions and more rarely with psychotic
syndromes.

Rajan’? evaluated the association between lead
burden and psychiatric symptoms and its poten-
tial modification by genetic polymorphism in a
longitudinal study with 1,075 elderly male par-
ticipants. Increased lead burden was significantly
associated with increased somatization, hostility
and global distress. Participants with the allele 1-1
Aminolevulinic Acid Dehydrate (ALAD 1-1) geno-
type appeared to be at greater risk, particularly
with regard to phobic anxiety symptoms, than
those participants who were carriers of at least one
variant ALAD allele.

Condray”® investigated the relationship between
chronic solvent exposure and adult lifetime psychi-
atric disorders as well as the relationship between
solvent exposure and personality changes. In this
study, 29 male painters and 32 male non-painter
control subjects underwent semi-structured diag-
nostic interviews for DSM-1II-R Axis | and Axis Il dis-
orders. Results showed that the probability of be-
ing diagnosed with a mood disorder differed sig-
nificantly between painters (41%) and control sub-
jects (16%). The groups did not differ in regard to
personality disorders involving an onset before 25
years of age. In contrast, painters exhibited a sub-
clinical pattern of personality dysfunction involv-
ing symptomatology and particularly increased
difficulties in the domains of interpersonal rela-
tionships and impulse control that was measured
allowing for onset after the age 25. Finally, a sig-
nificant dose-response relationship was observed
between career solvent exposure, blood lead level,
and personality symptoms. These data showed
an increased rate of psychological disturbance in
a significant and substantial number of painters.
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However, not all painters were so characterized.
This latter pattern raises the question of the poten-
tial role of differential vulnerability. ALAD-1 allele is
also suggested as being partly responsible for this
phenomenon.

Despite the above evidence, mainly deriving from
epidemiological studies, no clear cause-effect re-
lationship between lead poisoning and psychiatric
symptoms has been established. Clinical improve-
ment after lead burden reduction treatment can be
helpful in providing some evidence regarding a po-
tential relationship, although it is moderately effec-
tive as single treatment in the majority of reported
cases.

An older study, regarding 1,113 autistic or hyper-
active children with a mean blood lead value of 15.6
mgc following a program to reduce lead burden, re-
sulted in clinical improvement of their symptoms.”
In another study, Dimercaptosuccinic Acid (DMSA)
was used to diminish the body burden of lead in
clinically depressed patients after chronic lead ex-
posure; few cases of documented clinical improve-
ment following treatment have been reported. One
case, involving a long-term lead worker with mod-
erate to severe depression, appeared to respond
dramatically to DMSA.” In another case study, a
52-year old male artisan of stained glass was admit-
ted to hospital for depression twice, with one sui-
cidal attempt and without neurological symptoms,
cognitive or memory problems. His depression was
lifted once the body burden of lead was reduced.”®

Although there is strong evidence that lead bur-
den can be related to anxiety, depressive and be-
havioral symptoms, the degree to which psychiat-
ric symptoms cluster together to constitute psychi-
atric syndromes is not certain. Furthermore, most
studies suggest that individual vulnerability due
to genetic, socio-economic or other confounding
factors must be considered before drawing any
certain conclusions. Bouchard et al suggest that
when assessing the role of lead as a risk factor for
mental health outcomes, an indicator of long-term
lead exposure, such as bone lead level, is desirable.
Bone lead level has a clearance half-life of years to
decades.
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As a general conclusion, it is worth considering
lead exposure as an occupational or environmental
hazard during the psychiatric interview, especially
when anxiety, behavioral or depressive symptoms
are apparent.

Prevention

Prevention of lead poisoning, other than the ob-
vious social benefit, can also prove cost-effective
and can be accomplished with the implementa-
tion of policies aimed to control possible sources of
lead in the environment, and/or with educational
programs that place the burden of preventing ex-
posure on the individual and the family. Phasing
out lead from gasoline, paint and food containers
has been highly effective in reducing average lead
exposure, but racial and income disparities per-
sist. Although enforcement and lead abatement
have been shown to reduce the societal cost of
lead exposure within the home, dust control has
limited efficacy.”” Surveys conducted to examine
whether pamphlets can increase the awareness of
lead preventive techniques have shown mixed re-
sults.”®”® Similar results were obtained by Polivka®
who found it difficult to raise the awareness in peo-
ple with low income and low education. People in
poor areas tend to suffer more often from mental
health problems, mainly depression, which makes it
more difficult to implement lead exposure preven-
tion programs either for them or their children.®’
According to DeSilva,? the intellectual deficits
caused by lead exposure promote behaviors that
increase the exposure itself. Nevin® also found that
violent crime rates, rates of pregnancy at the age
of 15 or less and unwed pregnancies are related to
societal lead exposure over the last 50 years.

Medical treatment of individuals with overt lead
intoxication involves decontamination, supportive
care and judicious use of chelating agents.®* A va-
riety of chelating agents have been demonstrated
to decrease blood lead concentrations. A recent
clinical trial of oral chelation in young children with
blood lead concentrations raging from 22 to 44 ug/
dL found that the drug succimer lowered blood
concentrations transiently but did not improve
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cognitive function.?># Although in some instances
chelation therapy has proved effective in improv-
ing depressive symptoms and more rarely in treat-
ing depressive episodes, and anecdotal evidence
suggests that chelation has been associated with
improvement in symptoms and decreased mortal-
ity in patients with lead encephalopathy, controlled
clinical trials demonstrating efficacy are lacking.?”58

Despite the available chelation treatment or other
alternatives to reduce body lead burden, primary
prevention will be the most important technique in
the future for eliminating lead poisoning.

Conclusions

Lead neurotoxicity may be a contributing factor
for adverse mental health outcomes, even at levels
generally considered to pose no risk. Studies con-
tinue to describe apparent effects that were previ-
ously unknown and show that these effects can be
detected at increasingly lower levels of exposure.

The well-known pharmacokinetics of lead in the
nervous system combined with the epidemiologi-
cal data mentioned above are in accordance with
recent theories regarding schizophrenia.®’

These data rate lead exposure as a severe environ-
mental hazard that needs to be addressed through
health policies and also to be taken into account in
the differential diagnosis of neurological and men-
tal health disorders.

The implementation of measures concerning lead
poisoning prevention within the home lies mainly
in the hands of individuals, despite various national
policies. Awareness must be raised regarding lead
poisoning and related protective techniques, espe-
cially in those that have been exposed the most. In
addition, simple measures like pica management
can be effective,”® especially since routine screen-
ing for blood lead levels in all children admitted to
a psychiatric inpatient unit appears to be neither ef-
ficacious nor cost effective.”!
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Agv ummapyxel oplo acpaneiag
ywa v ékBeon erov ponuBoo:
Mua BiBAloypaiky avaGkomnei

©. BopPoAdkog, Xt. Apoeviou, M. Zapakoupn

Touéac Yuxiatpiknc, Tuiua latpikric, Anuokpiteto lNavemotruio Opdkng,
Mavemotnuiaké leviké Noookoueio AAe€avdpoumoAnc, AAeéavépourmoln

Wuxiatpikn 2016, 27:204-214

O néAuBdoc anotéleoe évav amod Toug o eMIKIVOUVOUC TOEIKOUC TTEPIBANNOVTIKOUG TTAPAYOVTES
otov SUTIKO KOGOUO, Kal e€akolouBei va amoTelei kivduvo og TOANEC TEploxéC Tou TAaviTn. H
veupoToéIkr Tou Spdon ival TOAU évtovn Kal o€ peyalo Babuod ta 6pla ac@aleiag TNG CUYKEV-
TPWONG TOU OTO dipd TapAPEVOUV AyVWOoTa. ZKOTIOC TN mapoloag epyaociag gival n BiAloypa-
@IKA avaokomnon tou BépaTtog amd TN PEPLA TNG KOWWVIKAG YuXIaTPLKAG. Aounpévn —He Tn
xprion tou mepifdAovtog Dialog Datastar- BiAloypa@ikry avackomnon otig Bdoelg Sedopévwv
MEDLINE, EMBASE, CAB Global Health, Cochrane Library yopw amé Ti¢ veupoPpuxlatpikég ekdn-
ADOEIC TNG AMEONC KAl HaKpoXpoviag éKBeong Tou opyaviopol otov HoAudo. O pdAuBdocg emi-
Opd 0TO XOAIVEPYIKO, VTOTTAMIVEPYIKO KAl YAOUTAUIVEPYIKO OUOTNHA, EMeUPaivovTtag pe auTov
ToVv TPOTO 0TN PUOIoAOYIKN A&ltoupyia Twv veupodiafifactwy. Ot veupotolikég emOpAoElS TOU
MOAUBS0OU 0TO KEVTPIKO VEUPIKO cUOoTNUA TTEPIAAUBAVOoLY amdnTwaon Kal ToEIKOTNTA anmd umepP-
S1éyepon (excitotoxicity), emdpwvtag otnv amodrkeuon kat ameAeubépwon veupodiafifactwv
Kal peTafdilovtag Toug urmoSoxeig Toug. Tooo n dpeon 600 Kal N HaKPOoXPOvia ékBeon oTov po-
AuB 6o mpokalei coapd VEUPOAOYIKA CUUTTWHATA KAl MOAVWE HOVIHA YVWOolakd eNeippaTa. H
mo oofapn emintwon TnG SnAntnpeiaong amd poAuBdo ota maidid gival n o€eia eykepalomdadeia,
0€ OUYKEVTPWOELG MAdopaTog >100 pg/dL otoug evilikeg kat 80-100 pg/dL ota maidid. Mpwipa
ouumTWHATA veupoTtoIkOTNTAC armd HOAUB S0 mepidapufdvouy guepeBioToTNTA, KEQAAaAyia, dia-
TAPAYEG TIPOCOXNG, TOOO GTOUG EVANIKEG 600 Kat oTa matdid. Oco n ékBeon ota maidid avédvetal,
mapouctalovtal VEUPOCUUTIEPIPOPIKES SlaTapayéc, OTwE Yeiwon TnG mpoooxng, aduvauia va a-
KoAouBnoel 08nyieg Kal eVTOAEG, PElWPEVN evaoxOAnon pe maixvidia, xaunAdg Seiktng vonpuoou-
vng o€ emimeda mAdopatog 10-35 pug/dL. Mepikég épeuveg uooTnPI(OLV TTWG N YVWOLAKI EKTITWON
Kal n peiwon tou Seiktn 1Q ota maidid pmopei va mpokAnBei kat o€ XaUNAOTEPEG CUYKEVTPWOELS
HOAUBSou oto mMAdopa, akdpun Kat <10 pg/dL. To 1Mo Kowvé VEUPOAOYIKO CUUTITWHA OTOUG EVAAL-
KEG ATOTEAEL N TTIEPIPEPLKT VEUPOTIABEL, PE TTWON KapmoL f/kal dkpou modd¢. Mehéteg £dei§av
OUOoXETION HETAEU TTPOYEVVNTIKAG €KOEONC OTOV HOAUB SO PE AVTIKOIVWVIKE CUMUTTEPLPOPA KAl OXI-
Coppévela. H pakpd ékBeon otov pOAUBS0 mou KATAAAYEL O€ XaUNAR HE pecaiov peyéBoug ou-
YKévTpwon PoAUBSou oto MAAoua €xel CUOXETIOOET e KATABAIYN, yevikeupévn ayxwdn Statapa-
XN KAl AANEG CUUTTEPLPOPIKEG SlaTapaxEC. YYNAEG OUYKEVTPWOELG LOAUPBSOU 01O TTAGOUA €XOUV
OUOXETIOOEl HE YUXWOLIKAE CUPTTITWHATA, OTTWG PeLSAIOONOELG KAl TTapaAnpnTIKEG 16€€g, Kal TTlo
omdvia pe Puxwolkd cuvdpopa. Mapd Tnv amaydpeuon NG Xpriong tou poAuRSdou otn Bevdivn,
OTA XPWHATA KAl 0TI CWANVWOELG TOU VEPOU, ONUAVTIKEC TTOCOTNTEG POAUPBSOL TTapapuévouy o
UTTOB OB UICHEVEC TTEPLOXEG CUYXPOVWY PUNTPOTTIOAEWV, KUpiwg oTI¢ (WwVeG HETABAONG, OTA KEVTPA
TWV TOAEWV, KABWC Kal o€ TEPLOXEG E€OPLENC LOAUBSOU Kal OTIC AVATTTUCOCOUEVEG XWPEG, EVW Ol
A0QAAEIC CUYKEVTPWOELG 0TO TIEPIBAANOV Sev gival akOpa capwc kaboplopévec. O poAufdoc amo-
TeNoUoe alld kal e€akolouBei va amotelei évav mepIBarlovTikd mapdyovTta mou au€Avel TN VEU-
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POAOYIKN Kal YuxlaTpik voonpeotnta. Emiong cupBAaiiet idlaitepa otnv mpdKANGon avamtuélakwy
Slatapaywv Kupiwg og umoabuiopéveg meploxeg. H mpoAnwn Ba mpémnel va amotelei To onpavti-
KOTEPO PEOOV AVTIMETWTIONCS TNS SNAnTnpiaong amo poiuvfdo.
Né€eig eupeTnpiov: MOAUBSOC, €kBeon, veupoTo&IkOTNTa, 6plo aoPalEiag.
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reams preoccupied the Greek and Roman world in antiquity, therefore they had a prominent role

in social, philosophical, religious, historical and political life of those times. They were considered

as omens and prophetic signs of future events in private and public life, and that was particularly

accentuated when elements of actions which took place in the plot of dreams were associated
directly or indirectly with real events. This is why it was important to use them in divination, and helped
the growth of superstition and folklore believes. Medicine as a science and an anthropocentric art, could
not ignore the importance of dreams, having in mind their popularity in antiquity. In ancient Greek medi-
cine dreams can be divided into two basic categories. In the first one —~which is related to religious medi-
cine- dreams experienced by religionists are classified, when resorted to great religious sanctuaries such
as those of Asclepius (Asclepieia) and Amphiaraos (Amfiaraeia). These dreams were the essential element
for healing in this form of religious medicine, because after pilgrims underwent purifications they went
to sleep in a special dwelling of the sanctuaries called "enkoimeterion" (Greek: the place to sleep) so that
the healing god would come to their dreams either to cure them or to suggest treatment. In ancient Greek
literature there are many reports of these experiences, but if there may be phenomena of self-suggestion,
or they could be characterized as propaganda messages from the priesthood of each sanctuary for adver-
tising purposes. The other category concerns the references about dreams found in ancient Greek medical
literature, where one can find the attempts of ancient Greek physicians to interpret these dreams in a ra-
tional way as sings either of a corporal disease or of psychological distress. This second category will be the
object of our study. Despite the different ways followed by each ancient Greek physician in order to explain
dreams, their common intention was to give a rational answer for the creation and content of dreams set-
ting aside any supernatural beliefs. In addition they tried to explain in a scientific way the correlation that
could have emerged between the story that took place in dreams and the events that happened in every-
day life. Nevertheless, ancient Greek physicians focused especially on nightmares, which were associated
with physical problems. For those physicians these nightmares included information about the corporal
disease of the patient, which had a reflection in the dream, and they could help them to diagnose the prob-
lem in order to restore balance of the body.

Key words: Dreams, antiquity, Greek Medicine.
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Introduction

Dreams preoccupied the Greek and Roman world
in antiquity; therefore they had a prominent role in
social, philosophical, religious, historical and political
life of those times."”” Ancient Greek physicians tried
to give a rational answer for the creation and content
of dreams setting aside any supernatural beliefs.

Regarding the dreams of patients suffering from
mental illnesses, ancient Greek physicians believed
that their weird dreams and nightmares were a result
of the impaired function of their logic, therefore they
considered them as a symptom of their disease and
were not interested to their thorough examination.

In Corpus Hippocraticum, mania’s and demen-
tia’s terrible dreams and nightmares are considered
as symptom of these diseases and an outcome of
brain dyscrasia —-bad mixture of brain humors-
(Hippocrates Med. et Corp. De morbo sacro 14.1-20,%
Hippocrates Med. et Corp. De morbo sacro 15.1-
22, Hippocrates Med. et Corp. Epistulae 19.1-29,°
Hippocrates Med. et Corp. De affectionibus interi-
oribus 48.14-29'). In this Corpus it is also stated that
patients suffering from phrenitis have very figura-
tive dreams (Hippocrates Med. et Corp. Prorrheticon
1.43.1-2),'" although there is not a direct connec-
tion between these dreams and the fever which is a
dominant symptom of the disease. Nevertheless, this
connection can be found in Corpus Aristotelicum
(Aristoteles Phil. et Co. De insomniis 461a.21-3)."2
On the other hand, the mental illness in which pa-
tients experience the most turbulent dreams was
considered to be melancholy, as it was stated in the
most famous ancient book on melancholy written
by Rufus of Ephesus (this book is lost but many parts
of it were saved by medieval Arab physicians).” This
conception is also found in Corpus Aristotelicum,
where it is emphasized that the most vivid dreams
are experienced by patients with high fever, mel-
ancholics and drunks. It is also stressed that mel-
ancholics have dreams which are distinct (greek:
euBuovelpia) and cause them to wake up violently
(Aristoteles Phil. et Co. De divinatione per somnum
464a.24-464b.7."* Aristoteles Phil. et Co. De divina-
tione per somnum 464a.28-464b.3. Aristoteles Phil.
et Co. Ethica Eudemia 1248a.29-1248b.7").
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Dreams in Corpus Hippocraticum

The earliest medical study on dreams is found
in Corpus Hippocraticum and in the book De di-
aeta (Hippocrates Med. et Corp. De diaeta i-iv 86.1-
93.30).'° The author of this work attempts to pre-
sent in a scientific way the creation and function of
dreams separating them from the art of prediction
(Hippocrates Med. et Corp. De diaeta i-iv 87.1-12). In
the introduction it is stated that dreams are creations
of the soul’s vigilance during sleep, because in con-
trast to relaxed body, soul is on alert making images
of body’s activities (Hippocrates Med. et Corp. De di-
aeta i-iv 86.1-14).

The central idea is that dreams reveal the state of
human body and are influenced in their develop-
ment by it. The core of the research lies on the di-
et It is believed that diet, in terms of quantity and
composition, plays a significant role in the content of
dreams, since it is essential for the presence of wet-
ness, dryness and heat in the body which in turn
will nominate or disturb the balance of its humors.
Dreams therefore reflect the equilibrium (health) or
disturbance (disease) of the body. Therefore, if diet
reinforces the equilibrium of humors, man will have
calm and sweet dreams, but if it provokes distur-
bance of humors man will have turbulent sleep and
nightmares (Hippocrates Med. et Corp. De diaeta i-iv
93.1-30).

The author distinguishes three main thematic cat-
egories of dreams. Firstly, the examples of celestial
objects are used. Thus, when someone sees the sun,
the moon, the sky and the stars clearly this is an indi-
cation of good health which should be maintained,
sustaining the nutritional choices of the respective
days of these dreams. On the event of the opposite
the dream reveals some kind of illness either strong-
er than the strong ones or milder than the mild ones.
If a man thinks that the stars are off or harmed or
lost or they do not orbit, then if this happens due to
air or nebula, these are sings of a mild disease, but
if it is due to water or hail there it is sing of serious
disease. According to the author all that happen be-
cause excreted humor of phlegma has accumulated
(Hippocrates Med. et Corp. De diaeta i-iv 89.1-16).

Subsequently, examples about the earth and the
natural environment are mentioned. When someone
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dreams that he can clearly see or hear the earth, that
the earth is smooth and well treated, that the trees
are bloomed and fruitful and that the water is clean
and calmly runs into the rivers, the sea and the foun-
tains, the man is healthy. When he dreams the op-
posite there is some kind of disorder. Because if he
thinks that he cannot hear or see well, then this is an
indication of an illness of the head (Hippocrates Med.
et Corp. De diaeta i-iv 90.9-11).

The third section of this work deals with the dead.
If someone dreams of the dead being clean, in white
clothes and takes something from them which is
clean and good, this is an indication of good health.
On the other hand, if someone dreams of them be-
ing naked, bruised, dirty or them taking or bring-
ing something home, this is a sing of a disease
(Hippocrates Med. et Corp. De diaeta i-iv 92.1-10).

Two other passages of this work are of particular
interest. The first one refers to a dream, wherein the
human traverses rivers and confronts warriors, ene-
mies and bizarre monsters. The author considers it as
an indication of a certain disease or mania, thus mak-
ing the first mention of the possibility of a specific
mental disease manifestated in a dream (Hippocrates
Med. et Corp. De diaeta i-iv 93.23-25). The second
passage is related to the previous one, because again
there is a reference to a mental disturbance which af-
fects the content of the dream, but in this case this
is probably not a mental illness. More specifically,
dreams that have as subject the pointless wandering
in various places, declare some agitation of the soul
due to an everyday life problem. In fact the solution
proposed is to cheer up and try to entertain himself,
otherwise there is a risk that these dreams will come
true, in two to three days, and become a disease
(Hippocrates Med. et Corp. De diaeta i-iv 89.52-57).

Although it would be easy to observe that the au-
thor is in the mood of creating a dream-book, simi-
lar to those that already appeared in ancient times,
in our belief this analogy is only superficial, resulting
from the structure of this work, because there is a
fundamental difference between this work and oth-
er dream-books of antiquity. The author’s intention
was to create a dreams’ list matching each one with
the pathological or natural condition that provoked
them, in order this study to become a rationalistic
medical teaching manual for use by the physicians.
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Oberhelman’ and Jouanna'® perceived this book as
a philosophical rather than a medical one, emphasiz-
ing that it reflects the philosophical theories of the
macrocosm into the microcosm of the human body
and soul. According to our point of view the author’s
intention was to create a practical medical book con-
cerning the dreams and their rational interpretation,
in order to facilitate the exercise of the medical pro-
fession in everyday life during the antiquity, having
in mind the detailed list of the dreams and their con-
nection to mental or corporal diseases. Therefore,
these philosophical ideas were embodied into the
text under the theory of humors which derived from
the works of Pre-Socratic philosophers,'® but was
converted into a useful and practical medical tool.

Herophilus on Dreams

Herophilus’ (ca.320 - 250 BC) views on dreams are
saved in short reports by other writers,?® but they
are of particular value. Herophilus has concentrated
his interest almost exclusively on intellectual-mental
processes about soul functions and its comprehen-
sion of the world, but mainly he focused on men’s
desires, considering them crucial to the creation of
dreams. His views are quite different from those of
other physicians of antiquity.

Herophilus thought that dreams are divided in-
to three main categories. In the first one he places
dreams derived from god, which he considered nec-
essary and inevitable, as Von Staden observed.?® The
only comment we could make for this short report is
that this approach is at odds with the rational char-
acter of ancient Greek medicine, while the other
two categories of dreams according to Herophilus
are characterized by their rational context. Into the
second category he places natural dreams in which
the soul creates images of what is in its best inter-
ests. In the third category he lists mixed dreams -as
he names them- which occur suddenly, and their
context is the idols of man’s desires, presenting the
example of the lovers who dream of those who love
(Pseudo-Galenus Med. De historia philosophica
106.4-8.2" Pseudo-Plutarchus Placita philosophorum
904.F.6-11%),

Setting aside the first category, we will underline
that the other two categories define dreams as crea-
tions of human desires, which is clearly seen in the
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third category and indirectly observed in the second
one, because what is in the interest of the soul appar-
ently is associated with desires and expectations. It
should be noted that the reference to the term ‘idols’
should not be limited only to images and scenes of
everyday life, but it also incorporates an imprint of
emotions and abstract concepts.

Von Staden emphasized that the tripartite distinc-
tion of dreams by Herophilus considerably affected
the Stoics, and especially Poseidonius, in order to
create a similar dream classification scheme. In addi-
tion, Von Staden pointed that Herophilus distanced
himself from the recognition of disorders or predic-
tions in the dreams.*® According to our point of view,
Herophilus’ doctrines on dreams are of particular
interest, because they demonstrate an unprece-
dented, for the antiquity, quest of mental function,
distinguishing its autotelic function and approach-
ing several modern theories of the subconscious.
Herophilus pointed that man creates the world of his
dreams because their context is inspired by man’s
desires and by his experiences of everyday life which
had influenced him.

This thought of him predominates the ancient
Greek medicine, regarding the perceptions of the
soul. It is obvious that Herophilus limited his con-
cepts solely to the mental sphere, without involving
specific views about dreams theory, such as that of
the humoral theory, or determining the function of
the soul in relation to that of the body, introducing
now especially for the dreams the idea of the imagi-
nary, which is decisively determined by the interac-
tion of man with his natural and social environment.

This notion is not exactly in line with the basic
principles of ancient Greek medicine, as it consid-
ers the soul having a special link to imaginary situ-
ations, allowing us to parallel this approach to that
of Aretaeus of Cappadocia (2nd or 3rd to 4th c. AD)
regarding melancholy, who expressed the idea
that sometimes this disease occurs without a disor-
der of the humors of the body, but due to a distur-
bance of the soul itself (Aretaeus Med. De causis et
signis acutorum morborum 1.5.2.1-1.5.2.4).2 Both
physicians suspected that the mental illnesses and
dreams could be solely responsible for the function
of the soul. This thesis was difficult to be accepted
in ancient times, when the basic principles for the
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diseases and the function of the soul, physiologi-
cal or pathological, had a different starting point,
mainly the humoral theory. Instead, the emphasis on
the soul and the imagery was more suited to philo-
sophical queries, so perhaps this was the reason why
Herophilus' theory about dreams was accepted by
and further influenced his subsequent philosophical
circles that were mentioned above.

According to our point of view, Herophilus high-
lighted his medical status, and his research on
dreams showed that he overcame the stage of "med-
ical dreams", as seen in other ancient physicians. In
contrast, we will consider possible that by perform-
ing an in-depth study of the imaginary, which he an-
alyzed rationally and by medical standards, he faced
the inability to adequately and fully explain accord-
ing to the rules of ancient Greek medicine —which
combined body and soul- the imaginary situations
of dreams. That is why he rather opted exclusively for
the function of the soul, focusing on human desires,
which made him a pioneer of his time.

Rufus of Ephesus on Dreams

Rufus of Ephesus (1st-2nd c. AD) relies on the the-
ory of humors and states his strong belief that cor-
poral humors cause dreams, both good and bad.** In
fact he states that he has no knowledge of another
theory for their interpretation. His views will con-
verge, at least with regard to their general princi-
ples, to those encountered in Corpus Hippocraticum
(Rufus Med. Quaestiones medicinales 33.1-3).%*

Rufus of Ephesus deals exclusively with the medical
dimension of dreams, perhaps more than any other
ancient Greek physician, as he advises that dreams,
as well as the general state of sleep, are an impor-
tant tool for the proper and successful diagnosis.
This is why he also underlines that physicians need
to ask if the patient slept or not, and if he falls asleep
easily or has insomnia, and if there are fantasies or
dreams, since all of the above would aid the physi-
cian to came to a diagnosis (Rufus Med. Quaestiones
medicinales 28.1-29.3).

Rufus of Ephesus states that Myron, a wrestler from
Ephesus, while he seemed healthy, he had the fol-
lowing dream. He dreamed that the whole night was
in a lake with black, drinking water. When he woke
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up, he reported it to his trainer. He did not consider
the dream important and permitted him to wrestle.
After a while he died. The physician points out that
the wrestler would not have died if the trainer had
been wise and had made a phlebotomy to Myron be-
fore the wrestle (Rufus Med. Quaestiones medicina-
les 29.4-30.2).

Rufus of Ephesus also mentioned that another
person suffering from high fever dreamed many
times that he was fighting with an Ethiopian man,
who hanged him. The patient reported the dream
to a physician, but he did not remember it, before a
heavy bleeding from the nose occurred and revealed
the disease (Rufus Med. Quaestiones medicinales
31.1-4).

The last incident that is reported by Rufus of
Ephesus is the case of a patient who dreamed that he
swam in the river Kaystros and died of dropsy (Rufus
Med. Quaestiones medicinales 32.1-2).

Comparing the "medical dreams" examined by
Rufus of Ephesus to those of Corpus Hippocraticum
we realize that their main difference is that they are
specific, they describe facts and they are related
to the progression of the health of the man who
dreamed of them. Nevertheless, their essential simi-
larity is that they signify a physical disorder which
caused the situation experienced in the dream.
Although they do not constitute a general guide but
only a limited group of cases, their aim is to draw the
attention of the ancient physician to their crucial di-
agnostic role.

Galen on Dreams

Galen (129 - ca. 210 AD) has embraced the impor-
tance of dreams for medicine, devoting a special
work on them, where he analyzed the diagnosis
through dreams. Complying with the lessons of the
earlier physicians and honoring the findings of the
ancient Greek medicine, he also considers dreams as
reflections of the physical condition of the patient.

Galen recognizes the disequilibrium of humors
as the main cause of dreams, so that the form of the
dream is associated with the characteristics and quali-
ties of the humor, and in this way he goes along with
the thoughts developed in the corresponding work
of Corpus Hippocraticum. This agreement of opinions
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will be even more obvious when nutrition and weath-
er will be taken into account as shapers of dreams.

Galen also adds the psychological factor, which is
determined by the events of everyday life and by the
human wishes which disrupt mood, pointing a diver-
sity from Corpus Hippocraticum, because there the
revival of everyday incidents is a health component
while in this work they are highlighted for their nega-
tive impact.

Galen starts this work with the assumption that
the dream testifies the mood of the body, so that he
matches the types of humors with the dreaming rep-
resentations, citing general examples. That is, dream-
ing of fire may be caused by yellow bile and dream-
ing of smoke or fog or of deep darkness could be
due to black bile, as well as dreaming of rain and chill
may testify a wetness excess. Additionally, dream-
ing of snow, ice and hail imply the existence of cold
phlegm. He believes that it is important to monitor
the weather and the received food. According to him
whoever dreams of snowing is considered to suffer
from paroxysmic shivering, therefore the attention
must be drawn to the body (Galenus Med. De digno-
tione ex insomniis 6.832.1-6.833.7).%

Subsequently, the author analyzed the impact of
daily events. It is mainly pathologic conditions in the
body that occur during sleep, resulting in the patient
experiencing the dream and being able to realize it
when he wakes up. Therefore, divination plays only
a secondary role (Galenus Med. De dignotione ex in-
somniis 6.833.7-18).

He argues in favor of this analysis using the follow-
ing cases. One man dreamed that his leg turned into
stone and people judged that this was about the suf-
fering of the slaves, but his leg paralyzed and no one
could have foreseen it. A wrestler dreamed that he
was in a tank of blood and when he was waked up
he was found full of blood and had to be cleaned. He
also referred that some people sweat and deciding
to take a bath they imagine that they swim in tanks
of warm water. Also, the fantasy of drinking without
relieving ones thirst is quite often, as well as that of
eating or having sexual activity, for those who lack
these activities. It seems that during sleep the soul
dives in the depths of the body, separates from the
sensible and feels the mood and the desires of the
body, transforming them into reality through the
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dreams. We notice that these views are compatible
especially with those of Herophilus about the con-
nection of dreams with desires (Galenus Med. De
dignotione ex insomniis 6.833.18-6.834.16). Galen
concludes that the desires or the plots of the dreams
testify a lot about the absence, redundancy and
quality of humors in the human body, accepting the
Hippocratic views on the issue (Galenus Med. De
dignotione ex insomniis 6.834.16-6.835.14).

Conclusion

After examining the views on dreams of many of the
most important ancient Greek physicians the main
conclusion to be drawn is that these physicians denied
the divine nature of dreams, and the majority of them
considered the plot of the dreams as sings of the med-
ical condition of the body which was determined by
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the status of the corporal humors. According to them
the dyscrasia of humors leads to nightmares, while the
eycrasia of humors leads to calm and cheerful dreams.
Their belief that the dreams were signs of physical dis-
orders resulted in their effort to determine the ‘medi-
cal dreams’, as we can name them, that is their effort
to correlate specific dreams to specific conditions of
the body. Their empirical observations allowed them
to correlate human desires and the function of the
soul in the formation of dreams. But due to the fact
that ancient Greek medicine was unable to under-
stand the independent role of mental function and
of psychology, as we understand it today, the impor-
tance of desires was considered secondary. The only
real exception was Herophilus, but despite his effort
to highlight the role of desires in dreams, this could
not be distant from humor’s theory.
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Ta évelpa (evomvia) amacxoAnoav 181aitepa Tov KOO0 0TNV EANANVIKA Kal pwHAKH apxatotnTa, yi' au-
TO Kal Kateixav e&€xovoa B€on oTNV KOWVWVIKE, GIAOCOQIKH, OpNOKEUTIKY, AATPEVTIKN, IOTOPIKA Kal
TOMTIKN {wN) EKEVWV TWV XPovwv. Q¢ KUPLOG pONOG TOUG avayVWPIOTNKE TO YEYOVOG: BewpouvTav ol-
WVOI KAl TTPO@NTIKA ONuEia yla Ta HEANOVTIKA yeyovoTa TG ISIWTIKAG Kal TNG Snpootag {wig, mpdyua
mou ToviCovtav 18laitepa otav otolxeia Twv dtadpapati{opévwy KaTd T SIGPKELN TWV OVEIPWY OUL-
oxeti(ovtav dueoa n éupeoca pe ta eEeNloOoOUEVA HEANOVTIKA YeyovoTa. T autd dAAwoTe BewpolvTav
omoudaia n Xprion Toug 0TN MAVTIKA TEXVN, EVW £5tvav Tpo@n yia TNV avAantuén Twv MPOARYEWY, TNG
Setoidaipoviag kat Twv Aaikwv §ofaotwv. H 1atpiki wg EMOTAN Kal TEXVN TTOU €XEL WG EMIKEVTPO TOV
avBpwro, Atav aduvato va adla@opnoEl 1 Va UEIVEL AVETTNPEACTN AT TA OVEIPAQ, EI0IKA HANIOTA KATA
TOUG apXaioug xpdvoug, omoTe Kal eixe 1aitepn 61d80on N evaocxdAnon Pe auTtd. ZTnv apxaia laTpikn
Ta Gvelpa pmopouv va SlakplBouv oe Suo Bacikég katnyopiec. H mpwtn apopd tn BpnoKeUTIKN 1OTPI-
KN émou KatatdooovTal Ta Ovelpa TIou Biwvav ot MoToi OTAV KATEPELVYAV 0TA HEYAAA BpNOKEUTIKE-
lAMATIKA KEVTPA, SNAadn ota 1epd Tou AokAnmioU (AokAnmigia) kat Tou Apgidpaou (Apglapdela). Ot
TMoToi épTavav o€ autd Ta LEpd, urtofdAlovTtav o€ KaBaPHOUE KAl UPIOTAVTO TNV «EYKOiUNaon», SnAadn
KolgouvTav o€ €181KO XWPO, TO EYKOIUNTHPLO, LE OKOTIO Va £pBOUV GTOV UTTVO TOUG O€ ETTIKOVWVIA E TN
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BedTNTA, TOV AGKANTIO 1 TOV Ap@Ldpao, n omoia Kat Ba Toug Tpdopepe TV iaon 1 Ba Toug unodeikvue
T Oepaneia. Ydpxouv MOANEG AVAPOPEG YIA TIG EUTIEIPIEG TTOU Biwvav ol TIoTol KATd TNV £yKoipnon,
ol omoieg OPWCE av Sev TIPOKELTAL yia Pavopeva avBumofolrg, xapaktnpilovtal we mpomayavSloTIKA
otolxeia amd 1o lEpateio KABe LEPOV, pe 0TOXO TN Sla@npior Tou. Xtn SeUTEPN KATNYOpPia KATATAOoO0-
VTaL Ol EIOIKEC AVAPOPES TWV APXAiwV EAAVWY 10TPWV 0TA CUYYPAUMATA TOUG OXETIKA LE TA OVELPQ,
OTToU YiveTal TTPOOTIADEIN EPUNVEUTIKIG TIPOCEYYIONC TOUC, N omfoia 0w BacileTal 0TOUG KAVOVEC TNG
EMOTAMNG, OTIWC AUTH €iXe SlapopPwBei 6Toug apxaioug xpovouc. Mepikoi amd Toug oToudaldTEPOUG
laTPoUG TNG apxaldtnTag agiépwaoav Sidgopa ke@dAaia oto Bépa. Mapd Tov SlaPopeTIKO TPOTIO IOV
Tpooeyyilel 0 KaBEvag amd auToUC TO CUYKEKPIUEVO PalVOUEVO, Oa pmopoloape va e€ayAyOUE WG
Siamiotwon ko yia 6Aoug, 6Tt mpdBeon Kat HEANUA Toug ATav va Swaoouv pia opBoAoyIKr amavtnon
yla Tn dnuioupyia Kal To EPLEXOUEVO TWV oveipwy, mapauepifovtag omoleadrimote Soaoieg umopou-
oav va TPOoKUYouv. AKOUN TTPOoTIABNoAv va EPUNVEUCOUV LIE TOV TPEXOVTA EMICTNUOVIKO TPOTIO TOV
OUCYXETIONO TToV Ba pmopovoe va avadelxtei petalld tng lotopiag mou Siadpapatifovrav ota dvelpa
Kal 0Ta YeyovoTa TTou cuvéRatvav otnv kabnuepivr {w. Emeidr o opBoloylopdg ritav to amodAuTo Kpl-
TNPLO TWV EPUNVELWDV TOUE, Yia Tov AdYo auTo mapatnpoUlue OTt ot apxaiot EAANVEC laTpoi eMKeVTPW-
VOVTaV O€ OVEIPA KAl KUPIWG 0TOUG EPLAATEG, Ta omoia cuoXeTi(ovTav KUpiwg HE CWUATIKE TTPoBARua-
Ta Twv avBpwnwv. Anhadn, yI' autolg gival oTolxEid VOOOU Kal HapTupoUV OTL UTTAPXEL KATL TTaBoAo-
YIKO 0TOV avOpWTTIVO OPYAVIOUO, TO OTIOI0 €XEL TNV AVTAVAKAAGCK Tou péoa 0To OVelpo. OswpouvTal
SNAadn CUUMTWHATA HIAG EKTPOTIAC TOU OPYAVIOUOU TTOU TIPETTEL EKEIVOL Va TN S1ayVWoouV, WOTE va
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ATTOKATACTACOUV TNV I0OPPOTTA 0TOV AVOPWTTIVO OPYAVIOUO.

Né&eig eupetnpiov: Ovelpa, apxatdtnta, EAANVIKA laTpikn.
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Case report

Restless legs syndrome
mimicking S1 radiculopathy
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case of a chronic idiopathic form of a severe type of Restless Legs Syndrome (RLS), which

developed during pregnancy and persisted after this, misdiagnosed for 34 years as radicu-

lopathy S1, is reported. In spite of the thorough clinical and laboratory investigation, in ad-

dition to constant changes of the therapeutic approach, the diagnosis of S1 radiculopathy
could not be confirmed, resulting in a chronic clinical course; the latter was characterized by relapses
and remissions not attributed or linked in any way to the treatment (various types of). In fact, it was
due to a routine workup in a sleep clinic, where the patient was referred because of a coincident
chronic insomnia (Restless Legs Syndrome is a known and important cause of insomnia/chronic in-
somnia), which resulted in a proper diagnosis and treatment of this case. With the use of Restless
Legs Syndrome appropriate treatment (Pramipexole 0.18 mg taken at bedtime, a dopaminergic agent
and Level A recommended drug for Restless Legs Syndrome) an excellent response and immediate
elimination of symptoms was achieved. Restless Legs Syndrome may present with a variety of symp-
toms (with the most prominent shortly being reported with the acronym URGE: Urge to move the
legs usually associated with unpleasant leg sensations, Rest induces symptoms, Getting active brings
relief, Evening and night deteriorate symptoms); given the fact that Restless Legs Syndrome presents
with a great variety and heterogeneity of symptoms (mostly pain, dysesthesia and paresthesia), which
may occur in several other diseases (the so called “RLS mimics”), proper diagnosis of Restless Legs
Syndrome usually fails. Restless Legs Syndrome misinterpreted as S1 radiculopathy, to the best of our
knowledge, has not been reported yet in the literature. Here, case history, clinical course and com-
mon RLS mimics are presented. Different forms of Restless Legs Syndrome manifestations, which are
commonly -as in this case— misinterpreted due to their mimicking several pathological conditions,
Restless Legs Syndrome prevalence on general population according to various large epidemiological
studies and pathogenic hypotheses on the issue of Restless Legs Syndrome are discussed. Finally, by
presenting another possible “RLS-mimic” our aim is to highlight the common misdiagnosis of Restless
Legs Syndrome, which can mimic a variety of disorders, some of which are very common, such as an
S1 radiculopathy, thus raising concern among doctors of various specialties addressed to by Restless
Legs Syndrome sufferers, on the importance of proper diagnosis of the syndrome.

Key words: Restless legs syndrome, misdiagnosis, S1 radiculopathy.
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Introduction

Restless legs syndrome (RLS) is a common disor-
der and its prevalence has been underestimated in
the past; population-based studies estimate it to be
between 3-10%.' RLS, which is either idiopathic or
secondary to renal failure, pregnancy or iron defi-
ciency and is more frequent in women,"? according
to the current diagnostic criteria, is defined by four
key features,? shortly reported also with the acro-
nym URGE;*> U: urge to move the legs usually as-
sociated with unpleasant leg sensations, R: rest in-
duces symptoms, G: getting active brings relief, E:
evening and night deteriorate symptoms. RLS is of-
ten under-diagnosed due to misdiagnosis of several
other pathologic conditions, such as musculoskele-
tal/connective tissue diseases, movement disorders,
peripheral vascular disease, depression, respiratory
disorders, etc."? Here, we present a woman suffer-
ing from RLS (chronic form), misdiagnosed as S1 ra-
diculopathy for 34 years.

Case history

A 56 year old Caucasian female, at the age of
22 during her first pregnancy, first complained of
numbness, tingling and dull pain localized to the
lower back, at the lumbar-sacral junction, bilateral-
ly; these symptoms were projecting from the poste-
rior thigh and leg to the soles of the feet, bilaterally.
The symptoms together with an irresistible urge
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to move the legs used to occur at rest and mostly
in the evening and/or at bedtime; thus, prolonged
immobilization as when travelling or watching a
movie was intolerable, and symptoms were relieved
only by moving/stretching her legs and her back
and/or by walking. Her sleep was also severely af-
fected due to difficulty falling asleep. After delivery,
there was a brief period of remission, but soon the
symptoms reappeared. At that time her primary
care physician, during a routine clinical examina-
tion, suspected an S1 radiculopathy and prescribed
non-steroidal anti-inflammatory (NSAID) together
with muscle relaxant drugs; there was no improve-
ment. Following that, and in the next years, the
patient performed repeated clinical (mainly ortho-
pedic) and non-clinical investigations: imaging (CT/
MRI) (figure 1), blood tests (standard including also
ferrum/ferritin, thyroid function, Vit. B;,/folic acid,
and standard rheumatic assessment), which were
all normal. Despite the absence of clear clinical and/
or non-clinical evidence, and based mostly on the
symptoms referred by the patient, chronic relaps-
ing-remitting S1 radiculopathy diagnosis was made
and the patient underwent several therapeutic ap-
proaches comprising NSAID, steroidal drugs, tricy-
clic antidepressants and physiotherapy, without any
benefit. Brief periods of remission (maximum of a
few months), were not related to therapies.

We saw the patient at the age of 56 (in 2012) due
to her chronic symptomatology, which has been in-

Figure 1. (a) Sequence of 4 normal sagittal sections of the lumbar-sacral part, (b) Normal S1 transverse section.
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variant since the age of 22 and was burdening her
activities of daily living, primarily her social life and
her sleep. Neurological examination was normal; no
sensory symptoms or deficits were noted, Lasegue
sign was negative bilaterally, muscle strength was
normal and deep tendon reflexes (both knee and
ankle) were brisk bilaterally. An electrophysiologi-
cal study, including motor conduction velocity of
the peroneal and tibial nerve and sensory conduc-
tion velocity of the sural nerve bilaterally, was nor-
mal. Finally, because of her chronic insomnia (more
than an hour needed for falling to sleep), the pa-
tient underwent a sleep workup; RLS criteria* were
met, while with an RLS severity score of 23/40 (se-
vere type). Pramipexole (a dopaminergic agent and
Level A recommended drug for RLS5) 0.18 mg at
bedtime was started, with an excellent response: all
symptoms disappeared since the first night.

Discussion

In our patient, RLS onset occurred during preg-
nancy, a well-known risk factor for transient RLS,°
and thereafter —except from a few symptom-free
periods of time- she continued to suffer. There is
recent evidence which supports the hypothesis
that the transient pregnancy RLS form is a signifi-
cant risk factor for the development of a future
chronic idiopathic RLS form.” Moreover, the pa-
tient complained for chronic insomnia. Insomnia
and disturbed sleep are among the most common
associated features of RLS.? The pathogenesis of
the syndrome remains unclear but the excellent
response to levodopa and dopaminergic agonists
offers a strong evidence for the role of a dopamin-
ergic system in RLS pathogenesis;"? in fact, our
patient responded perfectly to the dopaminergic
therapy; the immediate response of low-dose do-
paminergic therapy is included among the sup-
portive RLS diagnostic criteria.?

RLS is a common but still under-diagnosed disor-
der with a negative impact on quality of life.”® In
a large epidemiological multicenter study among
primary care centers in USA and four different west-
ern countries, which comprised 23.052 patients,
primary care physicians correctly recognized this
disorder in only 7.7 and 13.6% of cases (mild and
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severe RLS respectively).! Another vast population
study among primary care physicians in 6 western
European countries comprising 10.564 patients,
performed several years after the introduction
of the existing RLS diagnostic criteria which have
added further specificity and sensitivity to RLS
diagnosis and increased the disease-awareness,
revealed that despite repeated consultations for
over one year regarding several symptoms —includ-
ing those related to RLS- diagnosis was give only
to 9% of the patients.® The previously mentioned
data are mostly due to the vast symptomatology
of RLS (i.e., pain, dysesthesia, paresthesia), which
may “mimic” other pathologies, mainly back pain,
joints and circulation diseases, myalgia, anxiety/
depression, while arthritis and neuropathy are less
frequently reported.® That is why RLS sufferers fre-
quently consult phlebologists/vascular surgeons,
rheumatologists and cardiologists, rather than
neurologists or sleep experts (mainly in the US).'
However, no reports of RLS misdiagnosed as S1 ra-
diculopathy exist in the literature, while among the
secondary forms of RLS, sporadic cases of RLS fol-
lowing myelopathy, spinal cord lesions or lumbosa-
cral radiculopathy are reported.”'® Moreover, prop-
er diagnosis of RLS becomes even more difficult in
cases of co-morbid back pain, lumbar disc diseases
or radiculopathy:® RLS prevalence in the context
of lumbar radiculopathy has been reported to be
up to 68%." On the other hand “over-diagnosis” of
RLS, i.e. in common conditions such as cramps or
local leg pathology, which fulfill the RLS diagnostic
criteria, may further complicate the RLS diagnostic
issue."?

In summary, RLS diagnosis is difficult and at times
fairly complicated. However, symptomatology com-
patible with back pain and/or radiculopathy, but
with atypical features (i.e., normal neurological ex-
amination, circadian distribution of the phenom-
enology, unresponsiveness to painkillers/physi-
otherapy, amelioration of the symptoms following
movement and co-morbid disturbed sleep — espe-
cially insomnia) should include RLS in the differen-
tial diagnosis.
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LUVOPOHO QVI|GUXWV AKPWV
olayvwepévo w¢g prlomadewa 11
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310 Mapov ApBpo (mapoucioon MePIOTATIKOU) YIVETAL N TTEPLYPAPN] HIOG TTEPIMTTWONG yuvaikag 56
ETWV TTACY0VOoACG amd cUVOpopo aviouxwv dkpwv (Restless Legs Syndrome, RLS) xpoviag 1dtoma-
00U¢ HopPPNC, TO OTOI0 TTAPOUCIACTNKE PETA ATIO TNV EYKUMOOUVN, VW gixe AavOaouéva Slayvw-
00¢i w¢ pilomdbela 11 yia 34 xpovia. To cUVEPOUO avCUXWV AKPWV Eival K10 CUXVH VEUPOAOYIKH
KvnTikn Slatapayr Tou UTVou, n omoia XapakTnpiletal amd pia MAEIAda CUPMTTWHATWY: Kupiapxa
CUUTITWHATA ava@épovTal N avdykn yla Kivnon Twv dkpwv 1mou ouxvd ouvodevetal amd duad-
PECTO aiocOnua ota dkpa, N EMITAON TWV CUUMTWHATWY PE TNV EEKOVPAON, N AVAKOUPION KE TNV
Klvntomoinon, Kal n emogiviwon KATA TIG ATTOYEVUATIVEG Kal VUXTEPIVEG wPEeG. ONa Ta mapamdvw
OUUTTTWMATA, PN OvTag €10IKA yla TN CUYKEKPLUEVN vOOO Kal emeldr) mMOAU ouxvd opoldlouv pe
OUUTITWHATA AAAWV KOIVWV TTABNCEWY, CUXVA 0TNV KaBnueptvA PA&n avtipetTwmiCovtal amod dia-
POPETIKEC EISIKOTNTEC LATPWV (T1.X. YEVIKOI laTpOi, TaBoAoyol, opBomeSiKoi, K.ATL) WG CUUMTWHATA
AAwv mabrioewv. AuTocg gival Kal 0 oKomo¢ Tou mapdvtog dpbpou, dnAadn n avddeién tou yeyo-
véTOG OTL N VOOOG aviiouxwv dkpwv (RLS) —kaitol éva cuvépopo Tou amavtdtal GUXVA OToV YEVIKO
TANBUOUO (o€ MOC00TO 3-10%)- MOAU cuxVd eite uTodilaylyvwokeTal eite Tou amodidetal AavOa-
ouévn Slayvwon (0mwe ev mpokelpévw n pilomdbela). Xtn BiPAoypagia dev uTTAPXOUV AVAPOPEC
OXETIKA He AavBaopévn Siayvwon RLS w¢ pilomabela 11, wg ek ToUTOU TO MAPOV Eival TO MPWTO
TEPLOTATIKO. MapouotaleTal TO MEPIOTATIKO UE AETTTOUEPN AVAPOPA OTO IOTOPIKO, OTNV KAIVIKA
€1kOva, otn Slagopikn Sidyvwon, KaBw¢ Kal 0Tn BEPATTEVTIKN AVTIUETWTIION TOU. ZUYKEKPIPEVQ,
mapd TOV CUCTNUATIKO KAIVIKO Kal EpyacTtnplakd éheyxo otov omoio umeBARON n acbevic aAld
KOl TIC CUVEXEIC AANAYEC TNG PAPUOKEVUTIKAG aywyng, N Stdyvwaon Kal avTIMETWIoN w¢ ptlomdbela
1T dev emPBeBaiwOnke, Kal N KAWVIKA TTopeia TOU CUVEPOUOU AVHACUXWV AKPWV —pE eAPOELG Kal
VQEDELG aveEApTNTEG TNG Omolag Bepameiag— ouvexioTnke emi pakpodv. Evag evoeNex¢ kat cuotn-
HaTIKOG ENEYXOC O€ laTpeio UTTVOU, 0TO omoio N acBevin¢ MapaméueOnke Adyw Xpdviag cuvodou
avnviag, é6eoe Tn owotr Sdidayvwon Papeiag pop@PrRg ouVEPOUOU AVACUXWVY dKPwV, KABWE Kal
nv evdebelypévn Bepareia, e TNV omoia emeTelXON APLOTN AVTATIOKPLION KAl TTARPNG UTTOXWEN-
On TWV CUPTTWHATWY AdN amd tnv évapén tTnG. ZuUMEPAOUATIKA, SlEPELVWVTAL N TTOAUHOP@IA
oTNV EUPAVION TWV CUPMTWHATWY TOu cUVSPOUOoUL (Ta omoia cuxvd, éTwE Kal oTnV TEPIMTwon
oV TTAPOUGCIAleTAL 0TO TTAPOV ApBpo, pHipoUVTAl ANNEG TAONOELG, HE amoTéNeopa Tn AavOaouévn
Sl1ayvwon Kat OepameuTIKN AVTIMETWTIION), N ETMTWON OTOV YEVIKO MTANBUOUS —OTTWC TTPOKUTITEL
anmd PEYAAEG EMSENULIONOYIKEG LENETEG—, KABWC KAl Ol AUTIOTTABOYEVETIKEG UTTOBETELG TTOU €XOUV Yi-
VEL OXETIKA UE TO €V AOYW oUVSpopo. Emonuaivetal n avdykn euaioOntomoinong Kal ekmaidevong
TWV 10TPWV S1aopwv EISIKOTATWY, 0TOUC oTToiou¢ ouxvd ameuBuvovTal ol acBeveig pe RLS, 6oov
agopd otnv umapén kat Tn cwoTr S1dyvwor Tou.

Né&eig evpeTnpiov: ZUVEpopo avouxwv Akpwv, AavBaopuévn Sidyvwaon, pilondBeta I1.
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