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Abstract

Cardiovascular disease (CVD) has not only a detrimental effect on health, but also causes a major eco-
nomic burden worldwide. Also, CVD and depression are strongly related in a bidirectional way. Pol-
yunsaturated fatty acids (PUFA) have been suggested for their protective role against both CVD and
depression, but their potential beneficial effects still remain inconclusive. We investigated whether
dietary intake of PUFA, i.e., n-3 and n-6 intake, are associated with 10-year CVD incidence. The anal-
yses were stratified by depression status. In the context of the ATTICA study (2002-2012), 762 adult
participants without previous CVD history underwent psychological evaluation through the vali-
dated Zung Self-Rating Depression Scale (70 men and 141 women had moderate or severe depres-
sion, p for gender difference <0.001) Our findings showed no significant association between dietary
intake of PUFA, n-3 and n-6 intake and 10-year CVD incidence in subjects with or without moderate
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or severe depression. Nevertheless, PUFA have an essential role in the formulation of a healthy di-

etary pattern, while recommendations and health strategies start focusing on the overall quality of

diet and not on specific nutrients.
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1. Introduction

Cardiovascular disease (CVD) has several direct
and indirect implications to the populations, in-
cluding a major economic burden. In particular, it
has been estimated that CVD is responsible for mil-
lions of people’s lives lost every year, but also costs
several billions to healthcare systems, worldwide.
According to the latest health statistics of Amer-
ican Heart Association, only in the United States,
the total direct costs of CVD are estimated to in-
crease from $396 billion in 2012 to $918 billion in
2030, while the indirect costs due to loss of produc-
tivity are expected to increase by 58% during the
same time period.!. The detrimental effect of CVD
on health and quality of life, along with its enor-
mous financial burdens, underline the urgent need
for effective and easily applicable health strategies
to be formulated.

It is well established that the role of nutrition is
crucial in both prevention and treatment of CVD,
with polyunsaturated fatty acids (PUFA) still being
a topic of intense research. While a meta-analysis
of epidemiological studies supports that high a-li-
nolenic acid (ALA; a plant-derived n-3 fatty acid)
exposure is associated with a lower CVD risk? an-
other meta-analysis of randomized clinical trials
showed no overall effect of n-3 fatty acids on CVD
events.> According to the results of a recent review
of randomized clinical trials, there is no clear-cut
effect of neither high nor low intake of n-6 fatty
acids on several classical CVD risk factors.* On
the contrary, a meta-analysis of randomized con-
trolled trials revealed a positive relationship of
diets rich in specific n-6 fatty acids with non-fa-
tal myocardial infarction and death from coronary
heart disease compared to diets high in both n-3

and n-6 fatty acids.” Thus, and despite the growing
literature, there still remains a controversy over
potential benefits of n-3 and n-6 PUFA on CVD
risk. Several issues need to be clarified, including
favorable daily consumption and blood levels of
PUFA, as well as distinction between the exact role
of different fatty acids.

While the role of PUFA in heart’s health remains
to be elucidated, the relationship connecting de-
pression with CVD is clear and strong. The results
of a recent meta-analysis of 30 prospective studies
showed that depression accounts for a significant
increased risk of 30% for coronary heart disease
and myocardial infarction. The findings remained
statistically significant even after adjustment for
potential confounders.® Similarly, according to
the results of the ATTICA study, depression inde-
pendently increased the 10-year CVD risk in both
genders.” Intense and continuous psychological
stress experienced by depressed people induces
pathophysiological disturbances (i.e., deregulation
of the hypothalamic-pituitary-adrenal axis and the
sympathetic nervous system, metabolic disorders
[8], inflammatory processes, platelet activation [9]),
which in turn increase CVD risk. Moreover, depres-
sion is associated with a set of lifestyle and behavio-
ral habits which are recognized as CVD risk factors,
such as smoking, unhealthy diet, physical inactiv-
ity, alcohol use and poor adherence to medication
and lifestyle programs.®

With the aforementioned in mind, it is evident
that depressed patients are in need of useful prac-
tices in order to diminish CVD risk, with modifi-
cations in lifestyle factors and especially dietary
habits to arouse the scientific interest. Herein, we
sought to investigate the potential effects dietary
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intake of PUFA (n-3 & n-6) on the 10-year inci-
dence of CVD among Greek adults from the gen-
eral population, and in relation to their depres-
sion status.

2. Participants and methods

2.1 Study’s sample

The ATTICA study is a prospective, popula-
tion-based survey that was carried out in the prov-
ince of Attica including Athens, a major metropo-
lis. Recruitment of the study participants started in
May 2001 and was completed in December 2002,
with subjects having been randomly enrolled and
stratified by age - gender from the greater area of
Athens, according to the 2001 Greece National Pop-
ulation Census. The study design and methodology
of the ATTICA study are described thoroughly in
the study methodology paper.!’ Basic prerequisite
for the recruitment in the ATTICA study was a
free CVD history. Moreover, subjects with acute/
chronic infections (including common cold or flu-
like symptoms), inflammatory disease, dental prob-
lems, or recent surgery (within the previous week)
and those living in institutions were excluded. A
plethora of various variables have been recorded
including demographic, lifestyle, behavioral, die-
tary, clinical and biochemical factors.

Assessment of depression according to validat-
ed self-reporting questionnaires was performed
in a subsample of 853 participants; however, mac-
ro-nutrient consumption was available in 762 [372
women (37 £ 12 years); 390 men (41 + 10 years)]
of them, which consisted the working sample of
the present study. This subsample was represent-
ative of the total study’s sample (i.e., n = 4,042) as
far as age, gender and history of CVD risk factors’
distribution is concerned (i.e., no significant differ-
ences at p = 0.05 were observed). As it has already
been reported in previous papers, there was no
difference between subjects included in the pres-
ent analyses and the entire ATTICA study, as re-
gards age, gender, socio-economic status, history
of hypertension, diabetes, hypercholesterolemia,
as well as smoking, physical activity level and di-
atery habits (all p’s > 0.10).
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2.2 Bioethics

The Institutional Ethics Committee approved the
ATTICA study protocol and the study was con-
ducted according to the World Medical Association
Declaration of Helsinki. All study participants were
informed in details about the study protocol and
provided a written informed consent.

2.3 Baseline examination

Demographic data of the study participants in-
cluded age, gender and details about their socioec-
onomic status (SES) (which was characterized here
by the education level; i.e., participants whose edu-
cation lasted up to 12 years were classified as “Low
educated”, while those with >12 years as “Mid-
dle/Highly educated”). Participants who reported
that they smoke at least one cigarette per day at
baseline or in the past were defined as current or
former smokers, respectively. Weight and height
were measured following standard procedures,
and obesity was defined as Body Mass Index (BMI)
>29.9 kg/m?. History of hypertension was defined
as average blood pressure levels > 140/90 mmHg,
or use of antihypertensive treatment; hypercholes-
terolemia as total serum cholesterol levels > 200
mg/dl, or use of lipid-lowering treatment; and di-
abetes mellitus as fasting glucose levels =126 mg/
dl, or use of anti-diabetic treatment. Consumption
of 156 foods and beverages (i.e., non-refined cere-
als and products, vegetables, legumes, fruits, ol-
ive oil, dairy products, fish, pulses, nuts, potatoes,
eggs, sweets, poultry, red meat and meat products,
alcohol, coffee, tea) were measured as an average
per week during the past year through a validated
semi-quantitative food-frequency questionnaire
(FFQ), the EPIC-Greek FFQ that was kindly pro-
vided by the Department of Epidemiology Unit
of the Athens Medical School."" The frequency of
consumption was then quantified approximately
in terms of the number of times a month a food
was consumed. Local and international food com-
position tables were used to quantify dietary in-
take of PUFA (overall) as well as n-3, n-6 fatty ac-
ids (in g/day). Moreover, the level of adherence
to the Mediterranean dietary pattern was assessed
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Table 1. Characteristics of the study’s participants by 10-year (2002-2012) follow-up status regarding
the development of CVD
10-year follow-up
Baseline characteristics Cardiovascular Disease No Cardiovascular Disease P
Age (years) 49+10 38+11 <0.001
Male sex (%) 71% 48% 0.004
Body mass index (Kg/m?2) 28+4 255 <0.001
Current or former smoker (%) 67% 57% 0.255
Education level (years of school) 12+4 13+3 0.033
Socio-economic status
Low (%) 52.3% 63.4% 0.194
Middle/High (%) 47.7% 36.6%

Poly-unsaturated fatty acids (g/day) 14+13 14+11 0.852
n-3 fatty acids (g/day) 0.31+1.01 0.50+1.16 0.262
n-6 fatty acids (g/ day) 3.28 £10.24 6.01 £13.52 0.113
Zung Depression scale, ZDRS (20-80) 36 +10 35+7 0.526
Depression status (ZDRS)

Moderate (%) 26% 33% 0.246

Severe (%) 1% 3%

Hypertension (%) 45% 24% 0.005
Hypercholesterolemia (%) 48% 28% 0.012
Diabetes mellitus (%) 12% 2.5% 0.008

based on the MedDietScore (MedDietScore range:
0-55; higher score values indicate better adherence
to the Mediterranean diet).”? Physical activity sta-
tus was assessed by the short form of the Interna-
tional Physical Activity Questionnaire (IPAQ) and
participants were classified in two categories, low
and moderate/high physical activity status.” The
validated, Greek translation of the Zung Self-Rat-
ing Depression Scale (ZDRS) was used to assess
depressive symptomatology."* . ZDRS consists of
20 items and covers affective, psychological and
somatic symptoms (total score range: 20-80; with
higher score values indicating the severity of de-
pressive symptoms); a cut-off score of 45 was ap-
plied to dichotomize the participants to two cate-
gories, those with and without clinically relevant
depressive symptomatology.'*

2.4 10-year cardiovascular disease incidence assessment
The assessment of CVD incidence was performed
during the 10-year follow-up (2011-2012).'¢ The in-
vestigated CVD outcomes were defined according
to the International Coding Disease (ICD) - 10th
or 9th version (to ensure continuity ICD-9 coding
was also kept, without noted discordant cases be-
tween the two coding systems). More specifical-
ly, description of the CVD health status of each
study participant included information about the
development of: (a) myocardial infarction, angina
pectoris, other identified forms of ischemia (ICD-
9 coding (or 10th edition)) (410-414.9, 427.2,427.6
(I20-125)); coronary revascularization (414.01) (i.e.,
coronary artery bypass surgery and percutaneous
coronary intervention); (b) heart failure of different
types (400.0-404.9, 427.0-427.5, 427.9, 428.-(150.2-),
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Table 2. Results from logistic regression model that evaluated the association between PUFA intake and 10-year
CVD incidence, by depression status at baseline examination

Overall sample, n=762

Model for PUFA (per g/day)
Model for n-3 (per g/ day)

Model for n-6 (per g/ day)

Participants with moderate / severe depressive
symptomatology, n =211

Model for PUFA (per g/ day)
Model for n-3 (per g/ day)

Model for n-6 (per g/ day)

Participants without moderate / severe depressive
symptomatology, n = 551

Model for PUFA (per g/ day)

Model for n-3 (per g/ day)

Model for n-6 (per g/ day)

Relative risk 95% confidence interval
0.99 0.97-1.03
0.99 0.68-1.45
0.99 0.96-1.03
1.01 0.95-1.06
1.87 0.97-3.59
1.03 0.98-1.09
0.99 0.95-1.03
0.74 0.39-1.38
0.96 0.90-1.03

All models were adjusted for age, gender, smoking and physical activity status, body mass index, MedDietScore, history of
hypertension, hypercholesterolemia, diabetes and family history of CVD of the participants

and chronic arrhythmias (I49.-); (c) development
of stroke (430-438 (163.-)).

2.5 Statistical analysis

We performed unadjusted associations between
various anthropometric, demographic and clinical
characteristics at baseline and 10-year CVD inci-
dence by using Student’s t-test and Pearson chi-
square for continuous and categorical variables
respectively. Continuous variables are presented as
mean values * standard deviation, while categorical
variables are presented as frequencies. Estimates of
the relative risks of 10-year CVD development (de-
pendent outcome) was estimated using multiple
logistic regression after adjusting for various par-
ticipant characteristics. IBM SPSS Statistics 23 (IBM
PREDICTA Hellas, Inc) was used for all statistical
calculations.

3. Results
3.1 Baseline characteristics of the study’s participants
According to the baseline examination, 70 men
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(17.9%) and 141 (37.9%) women were classified as
having moderate or severe depressive symptom-
atology (p for gender difference <0.001). Men and
women consumed 2.1 £ 1.4 servings of fish per week
(no gender differences, p = 0.49); moreover, dietary
intake of n-3 FA was, for both genders, 2.6£0.8 g
per day (p for gender = 0.72), dietary intake of n-6
FA was 32.9 + 3.6 g per day for men and 34.6+4.5 g
per day for women (p < 0.001), and dietary intake
of overall PUFA was 6% * 2% of total energy intake
of the participants (p for gender = 0.08). Also, there
was no statistically significant difference of dietary
intake of PUFA, as well as n-3 and n-6 between pa-
tients with moderate and severe depression (all p’s
>0.10).

3.2 10-year follow up examination and CVD events

According to the results of the 10-year follow-up,
82 fatal or non-fatal CVD events / 1000 of popula-
tion have been reported; gender-specific incidence
was 117 events / 1000 men and 47 events / 1000
women (p for gender difference 0.004). Participants
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who developed CVD tended to be older (p <0.001),
have higher body mass index (p <0.001) and lower
education level (p= 0.03) than those who didn’t. Hy-
pertension (p= 0.005) and hypercholesterolemia (p=
0.01) were positively associated with the develop-
ment of CVD. Also, diabetes mellitus was associat-
ed with almost 5-fold higher 10-year CVD incidence
(p=0.008). Moreover, no statistical associations were
found between 10-year CVD incidence and smok-
ing habits, SES and depression status as measured
using the Zung Depression Scale (ZDRS). (Table 1)

3.3 Association between dietary intake of PUFA and 10-
year CVD incidence

There was no significant association between die-
tary intake of PUFA, as well as n-3 and n-6 FA and
CVD risk, after adjusting for age, gender, smoking
and physical activity status, body mass index, Med-
DietScore, history of hypertension, hypercholester-
olemia, diabetes and family history of CVD of the
participants (Table 2). Then, and in order to better
control for overall dietary habits, the analysis was
stratified by the level of adherence to the Mediterra-
nean diet (i.e., MedDietScore < or > 27/55). Collin-
earity between dietary intake of PUFA, n-3 and n-6
and MedDietScore was checked and no significant
collinearity in the tested models was observed (p>
0.5). After adjusting for the aforementioned factors,
no significant associations were observed between
dietary intake of PUFA, n-6 FA and CVD risk in
both adherers or not adherers to the Mediterranean
diet (i.e., data not shown here, all p-values > 0.20,
MedDietScore > or < 27/55, respectively). More-
over, dietary intake of n-3 FA was not associated
with CVD risk among those who were close to the
Mediterranean diet (p= 0.99). However, for those
who were away from the traditional Mediterrane-
an diet, dietary intake of n-3 FA was protectively
associated with CVD risk, even after adjusting for
various potential confounders (Relative Risk per 1
g/day = 0.31, 95%CI 0.13, 0.77).

3.4 Association between dietary intake of PUFA and 10-
year CVD incidence, by depression status
Since PUFA intake has been associated by others
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with both depression status and cardiovascular dis-
eases, the interaction between PUFA and depres-
sion on CVD risk was tested here, too; a significant
interaction was observed (p= 0.06). Thus, the analy-
sis was classified by depressive symptomatology of
the participants. Multi-adjusted analysis revealed
that dietary intake of PUFA, n-3 and n-6 were not
associated with 10-year CVD incidence in partici-
pants with or without moderate or severe depres-
sive symptoms (Table 2). All models were adjusted
for age, sex, smoking and physical activity status,
body mass index, MedDietScore, history of hyper-
tension, hypercholesterolemia, diabetes and family
history of CVD.

4. Discussion

Our study adds some extra evidence in the chap-
ter “PUFA and their role in CVD and depression”,
which still remains puzzling. Specifically, no signif-
icant association was found between dietary intake
of PUFA, as well as n-3 and n-6 FA and 10-year
CVD risk in subjects with or without moderate or
severe depression after adjustment for well-estab-
lished CVD risk factors. These results remind us of
the multi-factorial nature of both CVD and depres-
sion pathophysiology, which partly explains the
lack of associations between dietary intake of PUFA
and CVD risk in participants with or without de-
pression.

Despite the great variety of studies investigating
the role of PUFA in CVD and depression separately,
to our knowledge, there is only one cross-sectional
study which focused on PUFA levels in CVD pa-
tients stratified by depression status. In this study,
patients suffering from moderate depression had
lower levels of DHA, n-3 and ration n6/n3 com-
pared to the non-depressed group of patients.
Moreover, there is an interesting article testing the
hypothesis that PUFA may be a key-factor in treat-
ment of both CVD and depression.'®

The results of current bibliography focusing on
the potential benefit of PUFA intake on depression
still remain inconclusive. A recent meta-analysis
of randomized placebo-controlled trials showed a
benefit of n-3 FA supplementation in major depres-
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sive disorder (MDD) patients. This effect was even
more beneficial when eicosapentaenoic acid (EPA)
was in higher dose, probably due to its anti-inflam-
matory properties.” Similarly, two studies in Greek
population demonstrated that increased dietary
intake of PUFA® and long-term consumption of
fish -main dietary source of long-chain PUFA- was
inversely associated with depressive symptoma-
tology. The latter took place in a sample of elderly
participants.”> However, it must be pointed out that
those studies were cross-sectional and therefore
the depressive symptomatology itself may have
influenced the appetite of patients. Moreover, de-
pression is associated with an overall poor quality
of diet. Depressed people are not motivated to care
much for their well-being and tend to make less
healthy dietary choices, which may partly explain
the low consumption of PUFA dietary sources.® On
the other hand, the results of a recent meta-analy-
sis of controlled randomized trials (RCTs) showed
that there is lack of sufficient evidence to support
the benefit of n-3 FA on MDD and no clinical sig-
nificance was observed. It is worth mentioning that
there is a great heterogeneity between studies and
high possibility of publication bias.?? Also, accord-
ing to a review of cross-sectional and prospective
studies, as well as double-blind, placebo-controlled
trials, the results split between positive effects of
n-3 FA intake on depression versus the absence of
any association, making it difficult to export a safe
conclusion.?

PUFA are involved in a variety of underlying
mechanisms, through which they can exert their
potential protective role against depression and
CVD. n-3 FA can influence the fluidity of cellular
membranes due to their high unsaturation and
hence they are assumed to regulate the serotonin-
ergic and dopaminergic neurotransmission, which
are impaired in depression.** Also, it has been sug-
gested that EPA may attenuate the abnormal func-
tion of the hypothalamic-pituitary-adrenal axis
(HPA axis) by diminishing the expression of corti-
cotropin releasing factor (CRF). Moreover, n-3 FA
may regulate the feedback control of HPA axis ei-
ther by altering the membrane fluidity or through
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their inhibitive effect on glycoproteins, which are
responsible for the high levels of cortisol in de-
pressed patients.”® PUFA are widely recognized for
their anti-inflammatory role through both direct
and indirect mechanisms. Inflammation is an estab-
lished key factor in the pathogenesis of depression
and atherosclerosis, as well as in their bidirectional
interaction.’ Docosohexaenoic acid (DHA) and EPA
compete against the production of pro-inflammato-
ry eicosanoids derived from arachidonic acid (AA),
through the release of AA from the membrane by
phospholipase A2 or by inhibiting enzymes respon-
sible for the synthesis of the n-6 FA derived eicosa-
noids.? Furthermore, there is a recently discovered
source of inflammation-resolving mediators de-
rived from EPA and DHA; resolvin E and D from
EPA and DHA respectively and protectins, which
act in a synergistic way and terminate inflammato-
ry cascades. It is noteworthy that n-3 FA may reg-
ulate gene expression of inflammatory molecules
by inactivating the nuclear factor-xB (NF-x[3) sig-
nal transduction pathway.”? Another important
property attributed to n-3 FA is their beneficial ef-
fect on vascular endothelium and their inhibitive
role in growth and proliferation of vascular smooth
muscle cells (VSMs). However, this atheroprotec-
tive role is not supported by all human studies,
leading to the conclusion that the beneficial effect
of n-3 FA on endothelial function may depend on
their ability to cause an increase of EPA and DHA
levels in endothelial cells.” Last but not least, n-3
FA have triglyceride (TG) lowering effects through
several mechanisms, including increased clearance
of plasma TG, as well as decreased TG synthesis.?
Despite the involvement of PUFA in a great vari-
ety of physiological functions, there still remains
considerable dissension within their protective role
and the development of both depression and CVD.
When evaluating the effectiveness of PUFA intake,
we should always have in mind that beneficial ef-
fects on biological markers are not necessarily relat-
ed with clinical end points. Thus, thoughtfulness is
needed for the assessment of study results, in order
to avoid over-interpreting of biological effects.

On the other hand, investigating the potential
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association between the overall quality of diet and
health outcomes seems to be much more promising
and worth-mentioning. The Mediterranean diet is
without doubt one of the most thoroughly studied
dietary patterns and there is accumulating evidence
supporting its protective role against CVD risk. Ac-
cording to the results of a recent meta-analysis of
prospective studies and randomized clinical tri-
als, the Mediterranean Diet is inversely associated
with CVD incidence and mortality.”® Moreover, ad-
herence to a Mediterranean dietary pattern offers
protection against 10-year CVD incidence in Greek
population independently of various factors.” In-
terestingly, the beneficial effects of Mediterranean
diet remain statistical and clinical significant even
in patients who are on a statin.*

Our study assessed depressive symptomatology
using Zung Self-Rating Depression Scale (ZDRS).
Regarding self-reported questionnaires, we should
interpret their results with caution, as they cannot
substitute for a thorough, clinical interview. How-
ever, the ZDRS-Greek translation has been tested
and recognized for its validity and suitability to
measure depression.” Dietary intake of PUFA has
been assumed to remain unchanged over years,

Polyunsaturated fatty acids and cardiovascular disease risk

which may have affected the results to some extent.
Also, supplementary intake of PUFA was not taken
into account due to lack of accurate data. Neverthe-
less, this is a prospective study, allowing us to eval-
uate causal relationships between dietary intake of
PUFA and cardiovascular risk.

Our findings indicate that there is no significant
association between PUFA, as well as n-3 and n-6
FA intake and 10-year CVD incidence in subjects
with or without depressive symptomatology, after
adjusting for potential confounders, well-estab-
lished as CVD risk factors. When referring to nu-
trition and health outcomes, there is a great variety
of factors interacting and influencing each other,
which makes it difficult and perhaps less useful to
focus the research on specific nutrients. The Amer-
ican Heart Association (AHA) has published rec-
ommendations, which promote a healthy lifestyle
emphasizing on the improvement of overall diet to
diminish CVD risk. One of the AHA “diet goals”
is fish consumption, especially oily -main source of
long-chain n-3 FA-, at least twice a week.?* Also, ac-
cording to an updated review, replacing the energy
from saturated fat with PUFA is a cardioprotective
approach.*
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[MepiAnwn

Anovoia oooYETIONG PETASD TNG KATAVAA®DONS
MOALAKOPEOT®V AUTAPOV OSEMV KAl TOL OEKAETT)
(2002-2012) xapdayyelakob KivOOVov, Oe GXEOT)

pe v vnapdn KatabAuITiKi)g COPITIOPATONOYIAG:
Mehé ATTIKH

K. Katoavd, A. B. MavayiwTtakog, E. N. FewpyovcotrobAou, . ZoLANG, M-M. KoOAn, N. KOAAIQ,
X. Xpuooxoou, A. TobooLANG, X. ITepavadng, X. MitcaPog: Na TNy opdda TNG YeAETNG ATTIKH

Xapokorreio MavemoTtnuio, EAcuBepiov BeviléAov 70, 17671 ABrva.

Ta kapdiayyelakd voorjpata ektog aro tig emPBAafeig ovverneieg oo IPokalovy oty vyeta, dnpovp-
YOOV OIPAVTLKI) OLKOVOHLKT) emPAapvvor) maykoopiag. Emtong, ta kapdiayyetakd oxetifovtal pe v Ka-
taOAwyn kat n alMnAenidpaot Tovg etvat appiopopn kat woxoprn). Ta modvaxkopeota Autapd oSga éyovv
pehetnOet eKTEVAG y1d TOV IIPOOTATELTIKO TOVG PONO EVAVTL TOOO T®V KAPOIAYYEIAK®DY VOO LATOV, 000
kat g katabAupng. Opwmg, o mbavd evepyeTiko Tovg POAOG TIAPAHEVEL AKOL) ACAPI)G. TV IAPODOA
peAén, StepevvrOnKe v 1) KATAVAADOL TOADAKOPECT®V AUIAP®V 0SEMV, KAD®G erriong Kat Sexmplota
1 KATavaA®on @-3 Kat @-6 Autapav o&émv oxetifetat pe tov dexaetr) kapdiayyetaxo kivoovo oe Stagpo-
PETKA ertreda KatabAuTTIKr|g oopmtopatoloyiag. Zta matota g peretng ATTIKH (2002-2012), mpay-
patonou)Onke PoxOpETPIKT] ASLOAOYTOT) Ot 764 eVI\iKeg OOPHETEXOVTEG HIE TI) XP1IOT) EYKLPNG KATPAKAG
aoto-agtoAoynong g katabAupng (70 avtpeg kat 141 yovaikeg Ppédnkav va éxoov pétpia 1) copapr) Ka-
taOAwyn, p < 0.001) Ta evprjpara pag édetSav mmg Oev LIIAPXEL KAWL OTATIOTIKA ONAVTLKI] ODOXETLON
petadd g mpOoANYPNg OALAKOPeoT®V, KAD®G ermtong @-3 kat @-6 Autapav oiéav kat g 10etoog erri-
IIT®O1G KAPOLAY YEWIK®V VOOIPAT®V 08 ATOpd e 1) x@pig pétpia 1) ooPapr) katabAwyr). [Tap” OAa avtd,
TA ITOADAKOPEOTA AUTAPC 0&EA ATIOTEAOVV BAOIKO OTOLKELO 0TI SIAPOPPRDOT) DYLEVOV SLATPOPIKDV IIPO-
TON®V, VO TAPANANAA 01 CLOTACELG KAl Ol OTPATIYIKEG DYELAG EXOVV ApXioet va e0TLA(ODY OTr) ODVOAL-
KI) OO TA TG O1aTPOPII§ KAl OX1 08 HEHOVOHEVA OPETTIKA COOTATIKA.

AEEEIC eLPETNPIOL: KAPSIAYYEIAKA VOOHUATA, KATABAIWN, TTOALAKOPECTA AITTAPA O&Ea
*IToIxXeia LITELOLVOL oLYYpapia: Kad. AnpooBivng MavayidTakog

Xapokotelio MavemoTnuio, EAeuBepiou BeviZéhov 70,17671 ABryva,
E-mail: dbpanag@hua.gr
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