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Ewaywyn

O 0pog «yvwolax:) diatapayt)» oTovg NAKI®HEVODS XP1OHOIIOELTAl OLXVA Yid Va
IMePLyPAYEL Pl KATAOTAON KATA TNV OOl LIIAPYEL A PETPIOLHN EKITTOOL OTIG
YV®OOLAKEG IKAVOTNTEG TOL ATOHOL, OLUIEPNAPPAVOPEVOV TNG HPVIHNG KAt g
wavomtag okéyng. H  yveowaxr) Swatapayr mowilet oe  Papomra kai
ovprepAapPavet (Ieg NAKIAKA-OXeTICOREVES PETAPBOAEG OTIG YVMOLAKEG Aettovpyileg
TOL ATOPOV, TV NIA YVOOLAKY| OlaTapayl) €mg Kat v davola rmov fempeitat n mo
ooPapn amo avtég Tg Kataotacelg. H yvoolwaxr) Owatapayry éxel Onpavtiko
avtiktorio ot nowtnta  (®ng T®V  OaoYoviov  aMd KAt TeV
owoyevelnv/ ppovtiotov toug. H Ipwtopabpia $povtida Yyeiag (I1PY) propet va
dwadpapatioet éva onpavtiko polo Swaopalifovtag v Eykaipr Ouayvworn g
yveootakng Owatapaxr)s. Eva epmodio npog avtr ) katevbovon etvat ot 1o optio
g A Kt Ot IIPOOOIOPLOTEG TG €LVAL AKOPA €V HEPEL AYVMOTOL. ZKOIIOG AUTHG THg
HPENETNG elval va EKTIHIOEL TO POPTIO TNG YVOOLAKIG Slatapaxt)g 0Tovg NAKIOPEVODG
emoxkenteg dopwv IIDY kat va diepevviioet T OLOXETION TG HE OLYKEKPLIEVODG

KAWVIKOUG (AtvoTOIIONG,.
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M¢eBodot

Mua ovyxpovikny pelétn éhafe xopa petasd Maptioo 2013 xat Maioo 2014 oe 14
dopég IIDY 1000 08 aypoTikég OO0 KAl O AOTIKEG MePLOXEg ToL vopoL HpaxAeiov
Kpntng. EmAéSipot ooppetéyxovteg rjtav OtadoxKol €MOKENTEG TOV EMAEYHEVOV
dopwv nAkiag 60 etov kat ave. ['a v ekTipnon g YVOOolaKg Aettovpyiag tov
OLPPETEXOVTI®OV xprotpornouwdnke o Olayvwotikog ¢leyxog Mini Mental State
Examination (MMSE). H Otepevvnon tov mbavev ovoxeTioe®v petadd emAeypevov
KAWIK®OV QAVOTOI®V KAl TG BIIAPENG YVOOLAKNG dtatapayr)g Ipaypatonou)dnke pe
povtéda moAAamAr)g  Aoyotikyg  malwdpopnong.  Ta  xpovia  voorjpata
talwvopndnkav  xata katyopieg ICD-10 evew vmoloyiotnke o Oeiktng oo-

voonpotntag Charlson.

AnoteAeoparta

Zovolika 3,140 ooppetexovieg ooppeteiyav ot peletn) pe péon nhikia 73.7+7.8 €t
(43.2% 1tav avtpeg). H peon Padpoloyia tov dwayvwotikod edéyyoo MMSE rtav
26.0 (£3.8); 26.7 (£3.5) otovg avtpeg xat 25.4 (+3.9) otg yovvaikeg p<0.0001). Me
xapnAn Babpoloyia otov éheyxo MMSE Bpébnkav to 20.2% TV COPHETEXOVIOV;
25.9% tov yovakev kat 12.8% tov avipwov; p<0.0001. H napovoia yoykev Kat
ooprepipopkmv datapaxmv (FO0-F99) ovoyetiCovtav pe avinpévo xivdovo ya
VIIApPSr YVOOAKIG S1atapayr|g TO00 0Tovg avTpeg 000 Kat otig yovaixeg (Odds Ratio
[OR] 1.71 oug yovaikeg, OR 2.27 otovg avipeg p<0.0001). H mapovoia voonpdrtev
Tov veopikoL ovotrpatog (G00-G99) ovoxetiCovtayv pe avinpévo xivoovo yia vriapdn
yveoolakng otatapayrg kat ota dvo goAa (OR 1.65; p=0.032 otig yovaikeg) kat (OR
1.84; p=0.046 otovg avtpeg). H mapovoia poookeAeTIK®V VOOI|IATOV KAl VOOPLATOV
Tov oovOeTKov totod (M00-M99) ovoyxetiCovtav pe pelwpevo kivovvo yia vrapdn
YVOOLIK®V dtatapay®v otig yovaikeg povo (OR 0.77; p=0.042), eve ot tpavpatiopoti
Kat ot ovveneleg eSotepkmv attwv (S00-T98) pe avlnpévo xivdvvo yia vmapdn
YVOOlaKaVv Statapayxmv otoog avrpeg (OR 2.99; p=0.005). O Seiktng ov-voonpotntag
Charlson Bpebnke va oxetifetat onpavtikd pe TV OIAPSH YVOOLAKI) Olatapayms
otovg davtpeg ooppeteyovteg povo (OR 1.31; p=0.004). Téhog, o apidpog t@v xpoviev
VOOIPAT®V OV 1)TAV ONPAVIIKOG IIPOOOI0PIOTHG TNG DIIAPSNG YVWOOLAKIG dlatapaxmg

0UTE O0TOVG AVTpeg, ovTe oTlg yovaikeg (p>0.005 xat ota 6vo OAq).
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Topnepacpata

H ovyxexkpipévn pelétn omédetle &va OYeTIKA DWPNAO EMUIONAOHO TG YVOOLAKI|G
dlatapayrg avdapeoa otoug NAKIOPEVODG EMOKEITEG TV OopmVv IIPY ot Kprt) kat
AVAYVOPLOE OLYKEKPIPEVODG KAIVIKODG (ALVOTOIIONG Ol OIoiot OXeTifovtal pe avty).
Ta evprjpata avtr|g g peAétng Tovifooy v avaykn) yid v éykaipn Oidayvmor), )
pelwon too Kwvddvov Kat v oAoxAnpapévr Owaxeipton acbevov pe yvoolakr)

dwatapayr) ota mhaiowa g I1OY.

A&Ce1g KherOwa:
IMpwtopadpia Ppovtida Yyeiag (IIPY), yvworaxég Siatapayxeg, MOAL-voonpotntd,

avoua, vooog Alzheimer, Hma I'voolakr) Swatapayr)
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Introduction

In the elderly, cognitive impairment is used to describe a condition in which there is
a measurable decline in cognitive abilities, including memory, and thinking skills. It
ranges from mild age-related changes in cognitive functioning through to mild
cognitive impairment (MCI) and its most severe presents as dementia. Cognitive
impairment has a significant impact on the quality of life of individuals and their
caregivers. The role of Primary Health (PHC) could be instrumental by ensuring
early identification of cognitive disorders. An obstacle to this is that the burden and
the determinants of cognitive dysfunction in patients visiting the PHC services are
still largely unknown. The aim of this study is to assess the burden of cognitive
impairment among elders visiting primary care practice settings, to explore potential

associations of cognitive impairment and selected clinical phenotypes.

Methods

A cross-sectional study was conducted between March 2013 and May 2014 in 14 PHC
units located in both rural and urban areas of the Heraklion district in Crete, Greece.
Eligible participants were consecutive visitors of the selected PHC units aged at least
60 years. The Mini Mental State Examination [MMSE] was used to indicate cognitive
status. Associations between cognitive impairment and selected clinical phenothypes
were assessed using logistic regression. Chronic illnesses were classified in ICD-10

categories and the Charlson co-morbidity index was computed.
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Results

A total of 3,140 PHC participants were analysed (43.2% male; with a mean age of
73.7+7.8 years). The average MMSE score was 26.0 (+3.8); 26.7 (+3.5) in male and 25.4
(#3.9) in female participants (p<0.0001). Low MMSE scores were detected in 20.2% of
participants; 25.9% for females and 12.8% for males; p<0.0001. Presence of mental
and behavioural disorders (F00-F99) increased the odds of cognitive impairment both
in female and male participants (Odds Ratio [OR] 1.71 in females, OR 2.27 in males;
p<0.0001 in both). Presence of diseases of the central nervous system (G00-G99)
increased the odds of cognitive impairment both in females (OR 1.65; p=0.032) and in
males (OR 1.84; p=0.046). Presence of diseases of the musculoskeletal system and
connective tissue (M00-M99) were associated with reduced the odds of cognitive
impairment in females only (OR 0.77; p=0.042), while injury, poisoning and certain
other consequences of external causes (S00-T98) increased the odds of cognitive
impairment in male participants only (OR 2.99; p=0.005). The Charlson co-morbidity
index was associated with increased odds of cognitive impairment in males (OR 1.31;
p=0.004), while the number of chronic conditions was not a significant predictor

neither in female or male participant (p>0.05 in both).

Conclusions

This study identified a relatively high prevalence of cognitive impairment according
to MMSE scores amongst elder visitors of PHC practices the island of Crete, Greece
and has identified several clinical phenotypes which were associated with cognitive
decline. Findings serve as a call to action in terms of the need for early identification,

risk reduction and management of cognitive impairment in PHC settings.

Key words:

primary health care, cognitive impairment, multi-morbidity, dementia, Alzheimer’s

disease, mild cognitive impairment
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Introduction

There has been an overall increase in the longevity of the adult population over
time. As a consequence, certain chronic illnesses and conditions have become more
prevalent, with memory loss and cognitive impairment disorders being amongst the
most common (1). In the elderly the term “cognitive impairment” is used to describe
a condition in which there is a measurable decline in cognitive abilities, including
memory, and thinking skills (2). Cognitive impairment can range from some mild
age-related changes in cognitive functioning through to mild cognitive impairment
(MCI) and its most severe presents as dementia (3, 4). Cognitive impairment and
dementia doesn’t just affect individuals but also affects and changes the lives of their
family members. A detailed description (including signs and symptoms) of MCI and

dementia is presented below:
Mild Cognitive Impairment (MCI)

MCI can be defined as the stage between the expected cognitive decline of normal
aging and the more serious decline observed in demented people. It typically
involves problems with memory, language, thinking and judgment that are greater

than normal age-related changes.
Some signs and symptoms of MCI include (5):

- Forgetting important events such as appointments or social engagements.

- Losing the train of thought or the thread of conversations, books or movies.

- Feeling increasingly overwhelmed by making decisions, planning steps to
accomplish a task or understanding instructions.

- Starting to have trouble finding your way around familiar environments.

- Becoming more impulsive or show increasingly poor judgment.

Most of the time family, relatives and friends are the first who notice these changes.
Symptoms of MCI may remain stable for years, progress to Alzheimer's disease or
another type of dementia, or improve over time. Current evidence indicates that MCI
often, but not always, develops from a lesser degree of the same types of brain

changes seen in Alzheimer's disease or other forms of dementia.
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Dementia

On the other hand most common signs and symptoms of Dementia include cognitive

changes like (6):

- Memory loss.

- Difficulty communicating or finding words.

- Difficulty with visual and spatial abilities.

- Difficulty reasoning or problem-solving.

- Difficulty handling complex tasks.

- Difficulty with planning and organizing.

- Difficulty with coordination and motor functions.

- Confusion and disorientation.

Besides cognitive changes, Dementia symptoms include psychological changes as

well, which include:

- Personality changes

- Depression

- Anxiety

- Inappropriate behavior
- Paranoia

- Agitation

- Hallucinations
Types of dementias:

Alzheimer's disease: Alzheimer's disease is the most common cause of dementia.
Although not all causes of Alzheimer's disease are known, it is suggested in the
literature that a small percentage are related to mutations of three genes, which can
be passed down from parent to child. While several different genes are probably
involved in Alzheimer's disease, one important gene that increases risk is
apolipoprotein E4 (APOE). Alzheimer's disease patients have plaques and tangles in
their brains. Plaques are clumps of a protein called beta-amyloid, and tangles are
fibrous tangles made up of tau protein. It's thought that these clumps damage

healthy neurons and the fibers connecting them.
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Vascular dementia: This second most common type of dementia is caused by
damage to the brain vessels. Blood vessel problems can cause stroke or damage the
brain in other ways, such as by damaging the fibers in the white matter of the brain.
The most common symptoms of vascular dementia include difficulties with problem-
solving, slowed thinking, focus and organization. These tend to be more noticeable

than memory loss.

Lewy body dementia: Lewy bodies are abnormal clumps of protein that have been
found in the brains of people with Lewy body dementia, Alzheimer's disease and
Parkinson's disease. Common signs and symptoms include visual hallucinations and
problems with focus and attention. Other signs include uncoordinated or slow

movement, tremors, and rigidity (parkinsonism).

Frontotemporal dementia: This is a group of diseases characterized by the
breakdown (degeneration) of nerve cells and their connections in the frontal and
temporal lobes of the brain, the areas generally associated with personality, behavior
and language. Common symptoms affect behavior, personality, thinking, judgment,

and language and movement.

Mixed dementia: Autopsy studies of the brains of people 80 and older who had
dementia indicate that many had a combination of several causes, such as

Alzheimer's disease, vascular dementia and Lewy body dementia.

Background: What is known?

Southern European countries including Portugal, Spain, France, Greece and Italy
have reported higher rates of dementia than other parts of Europe (7). In Greece,
little is known about the burden and epidemiology of cognitive impairment at the
population level and, in particular, in primary care settings which cover most rural
and semi-urban settings. According to Alzheimer Europe it is estimated that the total
population prevalence of dementia in Greece is 1.77% of the total population, a rate
which exceeds the EU-28 average of 1.55% (7). A cross-sectional study conducted in
centers for the elderly and in public healthcare services in northern Greece in (2001)
reported that 37.6% of male and 41.6% of female patients aged over 65 scored below
24 points on the Mini-Mental Status Examination (had MMSE score <24; (8). A
second study by Tsantali et. al (2012) in hospital outpatients reported mean average

MMSE scores ranging from a high of 25.2 (SD = 3.6) among adults aged 66-70 years
9
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to a low of 19.5 (SD = 5.5) among those aged 86-90 years (9). A population-based
cohort study (HELIAD study) conducted in Larissa (central Greece) reported a mean
MMSE score of 26.6 (SD = 3.2) points among literate and 18.9 (SD = 3.8) points
among illiterate adults aged 65 years or older, the overall prevalence of dementia
was 5.0%, with 75.3% of the cases attributed to Alzheimer disease. (10). Another
study of the same cohort calculated the age and gender standardized prevalence of
MCI in those aged 65 and older in Greece at 13.11%, with every additional year of
age increasing the odds of prevalent MCI by 7.4% and every additional year of
education decreasing the odds by 6.3% (11). In the island of Crete, a recent study
(parts of which will be used in this present work) estimated the prevalence of
dementia at 10.8% (9.7% to 11.9%) and the prevalence of MCI at 32.4% (30.8% -
34.0%) amongst individuals visitors of PHC services, aged 60 years or older (12).

Socio-economic and health dimensions of dementia

Dementia is a costly condition in its social, economic, and health dimensions. It is
estimated that 47 million people worldwide were living with dementia in 2015, and
this number is projected to triple by 2050 (2, 5). The total estimated worldwide costs
of dementia were US$ 604 billion in 2010. In high-income countries, informal care
(45%) and formal social care (40%) account for the majority of costs, while the
proportionate contribution of direct medical costs (15%) being much lower (6). In
low-income and lower-middle-income countries direct social care costs are small,
and informal care costs (i.e. unpaid care provided by the family) predominate.
Changing population demographics in many low and mid income countries may
lead to a decline in the ready availability of extended family members in the coming

decades (1, 6-8).
Risk factors for dementia and mild cognitive impairment

Risk-factors for cognitive impairment and dementia are divided into the non-
modifiable and modifiable. The non-modifiable are genetic risk factors including the
Apolipoprotein E (APOE) e4 allele, age, and female gender (13). With the absence of
a disease-modifying mechanism/treatment, risk reduction remains a key strategy in

the reduction of disease burden (4, 14).

A recent paper by Baumgart et al. (2015) summarized the modifiable modifiable risk

factors for age-related cognitive impairment as well as available treatments (14).
10
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These include midlife obesity and hypertension, history of depression, current
smoking, traumatic brain injury and sleep disturbances. On the other hand,
protective factors included the years of extensive formal education, physical activity,
adherence to the Mediterranean diet and moderate alcohol consumption. Finally, the
roles of hyperlipidemia and social engagement remain unclear (14). In general, there
have been notable inconsistencies among observational studies Importantly, it has
been stressed in the literature that in the relative importance of protective factors
identified by observational studies are inconsistent, possibly due to complex

interactions with demographic factors varying gender and age effects (15-17).

The important role of primary health care (PHC) in the detection of cognitive
impairment has been widely discussed in the literature (7). Primary care providers
are typically the first health care professionals to observe patients with signs of
probable cognitive impairment (8). Evidence indicates, however, that a substantial
proportion of patients who meet the criteria for cognitive impairment or dementia
never receive a formal diagnosis or are diagnosed in the final stages of the disease
trajectory course (9, 10). This may be attributed to the lack of practical clinical
guidelines specific clinical practices that can be readily incorporated to the busy
schedule of PHC professionals (11). The importance of an early diagnosis has been
emphasized and there is growing evidence that early diagnosis is associated with

increased quality of life for both patients and their caregivers (12).

The genetically homogeneous rural population on the island of Crete has
historically had relatively a low prevalence of most chronic diseases (18). In the last
50 years, however, Since the 1960s there has been a dramatic rise in the prevalence of
obesity, physical inactivity and tobacco use among thein the Cretan population of

Crete (19, 20).

Thalis-University of Crete: A multi-disciplinary center of excellence for the study of

Alzheimer’s disease and related disorders

Recently, a multi-disciplinary research network for the study of dementia and
Alzheimer’s disease was established within the Faculty of Medicine at the University
of Crete, Greece (12). This network includes scientists and practitioners from various
medical disciplines including General Practitioners (GPs) and nurses serving in the

community, as well as secondary health care specialists (geriatricians, neurologists,

11
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neuropsychologists and psychiatrists). National funding was received to undertake a
project to create a clinical and research network of excellence within the University of
Crete, to develop diagnostic tools for the detection of Alzheimer’s disease and to
identify epidemiologic and genetic determinants factors contributing to the onset,

development and progress of the disease.
Structure of the Thalis-University of Crete project

As previously mentioned the Thalis University of Crete project was a multi-
disciplinary project. The participating clinics within the School of Medicine

(University of Crete, Greece) were:

1) The Clinic of Social and Family Medicine.
2) The Department of Internal Medicine.

3) The Department of Psychiatry.

4) The Department of Neurology.

The overall goal of the project was to recruit 3200 individuals aged 60 years or older
visiting selected PHC units of the Heraklion district in Crete, Greece and measure the
cognitive status. Those detected with a probable cognitive impairment would then be
referred to a team of secondary health-care experts for a complete neuro-psychologic

examination.
Aim of the study

The present work utilized data from the initial phase of the Thalis- University of
Crete project, with the aim to measure the burden of cognitive impairment in
individuals aged 60 years or older, visitors of selected PHC units and report on its

potential associations with multi-morbidity and specific clinical phenotypes.
Objectives of the study
Specific research questions were:

- Is there any association between cognitive impairment and the number of
chronic illnesses?
- Is there any association between cognitive impairment and the presence of

chronic illnesses and conditions classified in ICD-10 categories?

12
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The research hypothesis that drives this study is that the identification of specific
clinical phenotypes in combination with the Mini Mental State Examination test
could promote early identification of cognitive impairment in older individuals

visiting PHC services.

13
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Methods

Setting

A cross-sectional study was conducted between March 2013 and May 2014 in well-
defined PHC settings in the prefecture of Heraklion on the island of Crete, Greece.
Eligible units were staffed by GPs who were members of a previously established
PHC research network coordinated by the Clinic of Social and Family Medicine,
Faculty of Medicine, University of Crete. Fourteen PHC units from a total of 22
eligible units participated in the study: Eleven public PHC practices (two organized
health centers and nine satellite practices) located in rural and semi-urban areas,
serving a total population of 100,800 residents; and three urban PHC units (one
public and two private) in the city of Heraklion, serving a total population of 174,000

residents.

Population and inclusion criteria

Eligible participants were persons aged 60 years or older, who were consecutive
visitors in the participating PHC units, for any reason other than urgent care. Acutely
ill patients or those requiring urgent referral to a secondary health care center were

excluded. Established diagnosis of dementia or MCI was not an exclusion factor.

Measurements

A structured and pre-tested questionnaire was used to collect information from
patients and caregivers on the following variables: socio-demographics (age, gender,
place of residency, marital status, number of children, number of housemates,
current/former employment status, number of rooms in the house, living situation,
level and years of formal education received), health and lifestyle habits (smoking
and alcohol consumption, number of days/week patient walked and total time of
walking), self-reported night sleep duration (in hours) and presence of insomnia
symptoms (difficulty falling asleep [DFA] or maintaining sleep [DMS], and early
morning awakening [EMA]) (21, 22), and presence of chronic non-communicable,
neurological or psychiatric illnesses and prescribed medication. Chronic conditions
were self-reported by patients, or reported by their caregivers and cross-validated by
their GPs against the patient’s electronic health record. Chronic conditions were then

classified into ICD-10 categories (yes/no) and the Chalrson co-morbidity index was
15
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computed for each participant (23). Participants were also administered the Greek
version of the MMSE (24, 25) to assess general cognitive ability and the Barthel index
of Activities of Daily Living (ADL) (26, 27) was completed as part of the interview
with the participant or caregiver. Finally, anthropometric measurements were

measures by the interviewer (weight, height, waist circumference).

Definitions

The Greek version of MMSE has been validated and cut-off scores of 23/24 were
found to have high specificity, sensitivity and positive predictive value (12, 25) for
detecting severe cognitive impairment or dementia in accordance with the original
validation study of the English version (24). In view, however, of the very high
percentage of persons who had attained <6 years of formal education in the present,
largely rural, sample (81.7%), we used education-adjusted MMSE cutoffs of <24/30
(for those with >6 years of formal education) and <23/30 (for those with <6 years) to
classify participants in the low MMSE group (12, 25). A Barthel index score of 90/90
was used to indicate complete independence in activities of daily living (26).
Prolonged sleep was defined as reporting 29 hours of sleep in a given day (28). Obese

were considered participants with a BMI = 30 kgs/m?.

Data collection

All interviews were performed during PHC working hours by specially trained GPs
and nurses. Data were initially recorded on paper and then transferred to the Clinic
of Social and Family Medicine at the University of Crete where consistency checks

and data entry and storage was performed.

Bioethics

The study was approved by the Bioethics Committee of the University Hospital of
Heraklion (protocol number: 13541, 20.11.2010). All eligible persons or their
caregivers were informed both verbally and through a patient/caregiver information
sheet about the study by their GP and provided written consent if they agreed to
participate. For patients unable to provide it, informed consent was provided by

their caregivers.

Sample size estimation
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The sample size estimation for this study was based on the objectives of the overall
cohort study, which was to enroll a minimum of 250 persons meeting formal DSM IV
criteria for dementia (12). Assuming a 8% (95% Confidence Interval [CI] from 7.1% to
9.0%) prevalence of any type of dementia among PHC visitors over 60 years of age a

minimum sample size of 3,200 participants was estimated.
Statistical analysis

Demographic and other characteristics were summarized using descriptive statistics.
Between-gender univariate comparisons were made using Pearson’s chi-square test
of independence (for categorical variables) and independent samples t-test (for
continuous variables). All participants with complete data on age, gender and MMSE
scores were included in the analysis and any missing data were handled by pairwise
deletion. The level of significance was set to 5%, IBM SPSS 21 were used to conduct

analyses.
Ethics approval and consent to participate

Ethical approval was granted by the Bioethics Committee of the University General
Hospital of Heraklion (protocol number: 13541, 20.11.2010). Written informed
consent was obtained from all patients and participant responses remained

anonymous.
Funding

This project was supported by a grant from the European Union (European Social
Fund - ESF) and Greek national funds through the Operational Program "Education
and Lifelong Learning" of the National Strategic Reference Framework (NSRF) -
Research Funding Program: THALES entitled “UOC-Multidisciplinary network for
the study of Alzheimer’s Disease” (Grant Code: MIS 377299).
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Results

Participants

A total of 3,471 individuals were invited to participate of whom 271 (7.8%) declined
participation. The main reported reasons for non-participation were lack of time for
the interview (80%) and unwillingness to participate in research (20%). In most of the
3,200 conducted interviews (n=2,698, 84.0%) a caregiver/companion was present.
Upon checking for duplicate entries and data consistency, 60 entries were removed

from the database resulting in a total of 3,140 entries included in the analysis.

Socio-demographic characteristics of participants

Details regarding socio-demographic and other socio-economic characteristics of
participants are presented in Table 1. The mean age of participants was 73.7 (SD =
7.8) years with male participants being significantly older than females (74.5 + 7.9 vs
73.1 £ 7.6; p<0.0001). Most respondents were female (n=1,785, 56.8%). The majority
(n=2,845, 90.6%) of individuals visited the selected PHC practices for prescription
renewal. Regarding their marital status, most participants were married (n=2.217,
70.8%), followed by 764 (24.4%) that were widowed and 151 (4.8%) that were
single/divorced. These rates were statistically significant between males and
females, with more females reporting being widowed (n=627, 35.2%) compared to
males (n=137, 10.1%); p<0.0001. As regards the level of education of participants,
most had received primary education (n=2,304; 73.7%) and 570 (18.2%) had received
secondary or greater. The reported level of education was found to differ
significantly between males and females, with more males reporting having received
secondary or greater compared to females (n=328; 24.3% vs n=242;13.6%; p<0.0001).
Almost half participants (n=1,454; 46.6%) reported having one or two children, while
a similar number reported having two or more (n=1,465; 46.9%). Most participants
(n=1,924; 61.9%) reported living with one housemate, followed by 694 (22.3%) that
reported living alone and 491 (15.8%) that reported living with 2 or more
housemates. These rated were significantly different between gender with more
females n=553 (31.2%) reporting living alone compared to males (n=141,
10.5%;p<0.0001). Finally, 1,958 (75.0%) of participants reported living in a house with

three or more rooms.
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Health habits, anthropometric characteristics and reported sleep problems of participants

Overall, 391 (12.5%) participants were current tobacco users and 1,368 (43.7%)
reported current alcohol consumption. Smoking and alcohol consumption were more
frequent among men, as shown in Table 2. About one quarter of participants
reported being social alcohol consumers (n=832, 26.6%) with this rate being
significantly higher in male participants compared to females (n=585, 44.2% vs
n=170, 9.4%; p<0.0001). Similar results were reported for alcohol consumption on a
daily basis where 840 (26.8%) reporting daily alcohol consumption (males n=607;
50.6; females n=170, 9.4%; p<0.0001). Average Body Mass Index (BMI) was higher
among females than males [30.7 kg/m2 (SD = 5.4) vs. 28.8 kg/m2 (SD = 4.1),
respectively; p<0.0001]. Nearly half of the participants (n=1,285; 49.4%) reported
walking for at least 10 minutes daily and averaging 6.3 (SD = 1.8) hours of sleep per
night. Sleep-related problems were reported by 2,056 (67.1%) participants and were
more frequently reported in females than males (p<0.0001 across symptoms). Of the
3,140 participants, 2,594 (82.7%) were found to be fully independent in activities of
daily living as measured by the Barthel index.

Frequency of most common chronic conditions

A detailed summary of reported chronic conditions is presented in Table 3. Most
commonly reported chronic conditions included hypertension (n=2,140; 68.2%),
dyslipidemia (n=1,427; 45.4%), type-lI diabetes (n=786; 25.0%), benign prostate
hyperplasia (n=335; 24.8% in males), osteoporosis (n=609; 19.4%) and GERD (n=557;
17.7%). Significant gender differences in the frequency of several chronic conditions
were noted. As regards their encoding in ICD-10 categories, the most prevalent
categories were endocrine, nutrition and metabolic diseases (n=2,400; 78.0%),
diseases of the circulatory system (n=2,253; 71.8%), diseases of the musculoskeletal
system and connective tissue (n=840; 26.8%) and diseases of the digestive system

(n=832; 26.5%). The rates of ICD-10 categories by gender are depicted in Figure 1.

Frequency of chronic illnesses in ICD-10 categories

In Table 4 (and Figure 1), the frequency of chronic conditions grouped in ICD-10
categories is being presented. The most prevalent categories included Endocrine,
nutritional and metabolic diseases (n=2,400; 78.0%), followed by diseases of the

circulatory system (n=2,253, 71.8%), diseases of the musculoskeletal system and
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connective tissue (n=840; 26.8%), diseases of the digestive system (n=832; 26.5%),
mental and behavioral disorders (n=523; 16.7%), diseases of the respiratory system
(n=347; 11.1%) and diseases of the ear and mastoid process (n=317; 10.1%).
Statistically significant differences in the above rates between the two genders were
identified in the rates of Endocrine, nutritional and metabolic diseases (n=1,474;
78.0% in females; n=926; 71.1% in males; p<0.0001), in mental and behavioral
disorders (n=370; 20.7% in females; n=153; 11.6% in males; p<0.0001), in diseases of
the eye and adnexa (n=109; 6.0% in females; n=112; 8.5%; p=0.008), in the diseases of
the ear and mastoid process (n=219; 12.1% in females; n=98; 7.4% in males; p<0.0001),
in the diseases of the respiratory system (n=142; 7.8% in females, n=205; 15.5% in
males; p<0.0001), in the diseases of the digestive system (n=510; 28.1% in females;
n=322; 24.4%; p=0.020) and finally in the diseases of the musculoskeletal system and
connective tissue (n=733; 40.4% in females; n=107; 8.1% in males; p<0.0001). The
mean number of chronic illnesses is 3.3 (1.8) for the total population, 3.5 (1.9) in
females and 3.1 (1.8) in males; p<0.0001. On the contrary the Charlson co-morbidity
index is 4.3 (1.0) in males and 4.1 (0.9) in females; p<0.0001.

The burden of cognitive impairment (according to MMSE scores)

The average MMSE score was 26.0 (SD = 3.8) and was significantly higher in males
than females (26.7 vs. 25.4; p<0.0001). Low MMSE scores were detected in 631
(20.2%) participants (459 (25.9%) females and 172 (12.8%) males; p<0.0001). As it can
be seen, the extent of low MMSE scores increased with increasing age and it was
8.6% in participants aged 60-70 years (11.2% in females vs. 4.4% in males; p<0.00001)
reaching to 44.2% in those aged 86 years or older (58.7% in females vs. 31.7% in
males; p<0.0001) (Figure 2).

The relation between cognitive impairment and clinical phenotypes

In Table 5 the adjusted odds ratios (OR) for probable cognitive impairment by
chronic conditions in ICD-10 categories stratified by gender are being presented. It
can be seen that presence of mental and behavioral disorders (FO0-F99) was
associated with increased odds for probable cognitive impairment in both genders
(OR 1.71; p<0.0001 in females; OR 2.27; p<0.0001 in males). Furthermore, the
presence of diseases of the nervous system (G00-G99) was associated with increased

odds of probable cognitive impairment in both genders as well (OR 1.65; p=0.032 in
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females; OR 1.82; p=0.046 in males). Injury, poisoning and certain other
consequences of external causes (S00-T98) was associated with increased odds of
cognitive impairment in male participants only (OR 2.99; p=0.005). On the other hand
diseases of the musculoskeletal system and connective tissue (M00-M99) were
associated with reduced odds for cognitive impairment in females (OR 0.77;

p=0.042).

The relation between cognitive impairment and co-morbidity

In Table 6 the adjusted odds ratios for cognitive impairment by the number of
chronic conditions and the Charlson co-morbidity index, stratified by gender are
being presented. It can be seen that the number of chronic conditions is not
associated with increased odds for cognitive impairment in neither gender (p>0.05
for both). On the contrary the Charlson co-morbidity index was associated with
increased odds of cognitive impairment in males (OR 1.31; p=0.004) and in females

was close to statistical significance (OR 1.14; p=0.082).
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Discussion

Summary of main findings

The present report documents a significant burden of cognitive impairment, as
indicated by low MMSE scores, among persons older than 60 years visiting
community-based primary care settings in the island of Crete, Greece. Specifically, as
many as one in five persons across genders (and twice as many among women than
among men) were identified as having cognitive impairment according to MMSE
scores. The rates of cognitive impairment ranged from a low 8.6% in the individuals
aged 60-70 years old to a high 58.7% in individuals aged 86 years or older. This study
has also highlighted significant associations between cognitive impairment and
specific ICD-10 categories of chronic conditions and multi-morbidity as measured by

the Charlson co-morbidity index.

Discussion in the light of the literature

The prevalence of cognitive impairment in the present study was found to be
around 20%. A recent door-to-door study conducted in a remote rural area of Crete,
measured the prevalence of MCI at 15.3% in individuals 61 years or older, and that of
the dementia at 2.0% and dementia with depression at 7.2% (29) based on the MMSE
tool after the Mungas adjustment. Another recent population-based study in Larisa,
central Greece estimated the overall prevalence of dementia at 5.0% in adults aged 65

years or above.

Despite the older age of males compared to female participants in our study, the
burden of probable cognitive impairment was almost double among females.
Certainly this finding could be partially attributed to the lower level of education of
females compared to males that was identified in this study. In the literature, there is
a well-documented relationship between the influence of the years of formal and the
MMMSE scores (30). Nevertheless, this finding is consistent with other studies,
which have also found the incidence and prevalence of dementia to be greater in
females compared to males (31, 32). Indeed there is growing evidence that multiple

cognitive abilities are more adversely affected by AD in women than in men (31).

In regard to the relationship between cognitive impairment and selected co-

morbidities as measured by the ICD-10 categories, the present study identified
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several associations that were common in both genders and some associations which
were more pronounced either in males either in females. A positive association
between mental and behavioral disorders was identified both in male and female
participants. The most common mental and behavioral disorders in our study
included depression and anxiety disorder. A recent systematic review with meta-
analysis has calculated an odds ratio of 1.64 (95% CI from 1.48 to 1.81; based on 8
studies) between depression and dementia and an odds ratio of 2.05 (95% CI from
1.29 to 3.28) between anxiety disorder and dementia (33). These two figures are very
close to our results. As regards depression, it is know that people with dementia of
any type have a high incidence of major depression (34). The reported incidence of
depression might be 30% in vascular dementia and AD (35) and 40%or higher in
dementia associated with Parkinson’s disease or Huntington’s disease (36).
Furthermore, the occurrence of a first major depressive episode in older adults is a
risk-factor for developing dementia (34). Besides depression, anxiety is a common
symptom in patients with dementia (37). Its prevalence estimates ranges from a low
8% to 71% for anxiety symptoms and from 5% to 21% for anxiety disorders (38, 39).
In community setting, while the prevalence of anxiety disorder is 2-7% and around
10% in primary care elderly population (37). However, in patients with dementia, the

rates of anxiety disorder rise between 38% and 72%(37).

As regards the diseases of the circulatory system, our study did not identify any
significant associations. A recent systematic review stressed that cardiovascular risk
(CV) factors showed contrasting directions of association between AD and vascular
dementia, with most CV factors showing a negative association with AD and a

positive association with vascular dementia (33).

Our study highlighted significant associations between diseases of the nervous
system and cognitive impairment. Amongst the most frequent diseases of the
nervous system in our study were stroke, Parkinson’s disease and multiple sclerosis.
In the literature stroke is a strong independent risk factor for all-cause dementia (40).
A meta-analysis of 30 studies conducted in 2009 established that dementia
prevalence in symptomatic stroke patients increased from 10% before first stroke to
20% soon after first stroke, and more than a third had dementia after recurrent stroke
(41). More recently, a meta-analysis in 2013 established that stroke is a moderately
strong risk factor for Alzheimer’s disease (AD) (risk ratio (RR) =1.59, 95% CI =1.25 -

2.02) (42). Besides stroke, Parkinson’s disease (PD) is one of the most common age-
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related brain disorders, with cognitive decline being among the most common and
important non-motor symptoms of PD (43). Studies have demonstrated a much
higher cumulative risk of dementia in people with PD than in the general population,
and systematic reviews showed that the point prevalence of dementia was 25-30%.
Several long-term longitudinal studies have indicated that the majority of patients
with PD will develop dementia if they survive for more than 10 years after diagnosis
(44). As regards multiple sclerosis (MS) and the risk of dementia, there has been a lot
of recent research into changes in cognition due to MS and it is now evident that such
changes do occur and that they are more common than was previously thought. A
recent retrospective population cohort in the UK (45) identified an increased odds of
AD in a variety of autoimmune diseases including MS with an OR of 1.97 (95% CI
from 1.88 to 2.07).

As regards the diseases of the musculoskeletal system and connective tissue, our
results indicated a significant inverse association between them and cognitive
impairment in female participants only. A recent systematic review and meta-
analysis also identified such an inverse relationship between patients suffering from
rheumatoid arthritis (33). Similar associations were identified in a retrospective
record-linkage cohort in the UK (45), whether authors suggested the potential role of
anti-inflammatory, a claim which has also been reported previously in the literature
(46). In our study a positive association between injury, poisoning and certain other
consequences of external causes and cognitive impairment in male participants was
identified. The most common condition in that category that was assessed in our
study was traumatic brain injury. Traumatic brain injury is perhaps the best
established environmental risk factor for dementia (47). A meta-analysis of 15 case-
control studies estimated that individuals who had had a head injury of sufficient
severity to result in loss of consciousness were at approximately 50% increased risk

of dementia compared with others (OR, 1.58; 95% CI, 1.21-2.06) (48).

Finally, our study indicated a significant association between multi-morbidity as
expressed by the Charlson index and the presence of cognitive impairment. A recent
population-based study showed that baseline chronic multi-morbidity was
significantly associated to accelerated decline in daily functioning but not in
cognition in dementia patients with this effect being present in persons suffering
from dementia but not in non-demented persons. Due to the combination of lower

functioning in ADLs at baseline and faster decline, dementia patients with multi-
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imorbidity were about one to two years ahead of the decline of dementia patients
without any co-morbidity (49). Another retrospective population-based study from
Canada indicated that older age, multi-morbidity and dementia are all strongly
correlated with adverse health outcomes as well as a proxy for loss of independent
living. In that study the presence of dementia acted as a risk multiplier across all age
and morbidity strata, leading to worse health outcomes, especially for the risks of

death or discharge to a long-term care facility (50).
Strengths and limitations

To our knowledge, this is the first study assessing the burden of probable cognitive
impairment in a primary care setting in Greece. The study sample size is relatively
large and although it did not employ a door-to-door approach or a randomly
selected sample, the use of consecutive patients can provide a relatively accurate
description of the characteristics of PHC visitors within a well-defined area. In our
study the MMSE was used for the detection of probable cognitive impairment. The
MMSE is characterized by high sensitivity and relatively low specificity as a
dementia screening tool (25), so to establish a clinical diagnosis in-depth
neuropsychological examinations are needed. However, analysis of data from sub-
population of the present sample defined by the corresponding DSM-IV criteria 303
of 344 (88%) participants with MMSE scores <24 were diagnosed as having either
MCI or dementia (12). In addition to the above, in our study, we have excluded from
recruitment patients visiting PHC facilities for an emergency, thus we have excluded
delirium or other acute causes that may have an effect on cognition. As the cut-offs
used in our study have previously been validated for detecting severe MCI or
dementia (12) we are somewhat confident that cognitive impairment as judged by
education-adjusted low MMSE in our population corresponds roughly to cases of
mild cognitive impairment or dementia. Although specific associations between
MMSE scores and specific chronic conditions expressed by the ICD-10 categories
were identified, the cross-sectional nature of the study does not support causal links
between specific types of chronic conditions and cognitive impairment. Additionally,
it should be noted that the majority participants visited the selected PHC for
prescription renewal, most likely because they suffered from a chronic condition. In
this manner, our population may not include healthy older adults, as well as persons
suffering from debilitating conditions that are typically treated in acute care settings

and would not typically visit PHC units in Greece.
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Implications

Implications in PHC services

This cross-sectional study revealed a significant burden of probable cognitive
impairment according to MMSE scores in a primary care setting in Greece. Given the
progressive nature of cognitive impairment in older persons, the results of this study
emphasize the need for improved screening in PHC. In Greece a recent health care
reform has been applied with the establishment of local PHC units in urban centres.
These units have been established with an emphasis on disease prevention, given the
lack of public PHC units in urban areas. In the context of the national plan for
dementia (2015-2020) that has been prepared by the Ministry of Health, screening for
cognitive impairment could be added among the tasks of the GPs and family

physicians who serve these new units.
Implications in education

PHC practitioners may require additional training in terms of the need, screening
procedures, and management practices related to cognitive impairment and
associated co-morbidities. Specific conditions such mental and behavioral disorders
or diseases of the nervous system as could be used as an alarm sign so to further
investigate cognitive impairment. General practitioners should be trained in order to
use the Mini-Mental-State-Examination tool as well as other tools such as the Test-
Your-Memory (TYM) or the General Practitioner’s Assessment of Cognition (GPCog)
tool. Furthermore, General Practitioners and PHC professionals could also be trained
in order to provide the family or care-takers of those suffering from cognitive
impairment with the necessary information and skills regarding the increased health

needs of these patients as well as stress-coping techniques and strategies.
Future research

This study has highlighted certain domains of epidemiological interest that could
lead future research on the topic of cognitive impairment. Future research could
target in identifying potential mechanisms and pathways to explain as why the
burden of cognitive impairment is almost double in females compared to males.
Another area of interest is to identify if there are any common mechanisms which

affect neurologic and psychologic functioning of those affected by cognitive
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impairment. Finally, in this study 3,140 individuals were recruited from many parts
of the Heraklion, district. Future research could aim in identifying potential pocket-
areas of a high-or low prevalence of cognitive impairment and potential
environmental risk factors such as pesticides or other pollutants that contribute in the

disease onset or progression.

Conclusions

This cross-sectional study provides new information about the prevalence of
probable cognitive impairment in Greece in a primary care population aged 60 years
and older. The findings of this study suggest that cognitive impairment deserves
attention in primary care in a country that is currently undergoing reform in the

governance and role of primary care services.
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Table 1. Socio-demographic characteristics of participants and between-gender comparisons

Overall Females Males P-value
(n=3,140) (n=1,785) (n=1,355)
Age, mean years (SD) 73.7 (7.8) 73.1 (7.6) 74.5 (7.9) <0.0001
Marital status, n (%) <0.0001
Single-divorced 151 (4.8%) 86 (4.8%) 65 (4.8%)
Married 2,217 (70.8%) 1,067 (59.9%) 1,150 (85.1%)
Widowed 764 (24.4%) 627 (35.2%) 137 (10.1%)
Level of education, n <0.0001
(%)
None 251 (8.0%) 183 (10.3%) 68 (5.0%)
Primary 2,304 (73.7%) 1,348 (76.0%) 956 (70.7%)
Secondary or greater 570 (18.2%) 242 (13.6%) 328 (24.3%)
Number of children, n 0.001
(%)
None 204 (6.5%) 140 (7.9%) 64 (4.7%)
One or two 1,454 (46.6%) 792 (44.6%) 662 (49.1%)
>3 1,465 (46.9%) 843 (47.5%) 622 (46.2%)
Living situation, n (%) <0.0001
Lives alone 694 (22.3%) 553 (31.2%) 141 (10.5%)
One housemate 1,924 (61.9%) 973 (55.0%) 951 (71.0%)
>2 housemates 491 (15.8%) 244 (13.8%) 247 (18.5%)
Number of rooms in <0.0001

home, n (%)
One or two
>3 rooms

652 (25.0%)
1,958 (75.0%)

411 (28.1%)
1,050 (71.9%)

241 (21.0%)
908 (79.0%)
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Overall Females Males P-value
(n=3,140) (n=1,785) (n=1,355)
Smoking, n (%)
Current smoker 391 (12.5%) 130 (7.3%) 261 (19.3%) <0.0001
Ever smoker 1,164 (37.3%) 221 (12.4%) 943 (70.0%) <0.0001
Alcohol consumption, n (%)
Current consumer 1,368 (43.7%) 447 (25.1%) 921 (68.2%) <0.0001
Ever consumer 1,634 (52.3%) 547 (30.7%) 1,087 (80.6%) <0.0001
Social alcohol consumer, n 832 (26.6%) 248 (13.6%) 585 (44.2%) <0.0001
(%)
Daily alcohol consumer, n 840 (26.8%) 170 (9.4%) 670 (50.6%) <0.0001
(%0)
BMI (Kg/m?2), mean (SD) 29.9 (5.0) 30.7 (5.4) 28.8 (4.1) <0.0001
Walks daily for >10 min, n 1,285 (49.4%) 590 (40.6%) 695 (60.5%) <0.0001
(“0)
Hours of sleep/night, mean 6.3 (1.8) 6.0 (1.8) 6.6 (1.8) <0.0001
(SD)
Prolonged sleep (29 hrs) 226 (7.3%) 100 (5.6%) 126 (9.7%) <0.0001
g;f‘““lty falling asleep,n 4 371 44 00) 044 (531%) 427 (318%)  <0.0001
Difficulty maintaining 1,700 (54.3%) 1,060 (59.5%) 640 (47.3%)  <0.0001
sleep, n (%)
Early awakening, n (%) 1,093 (35.1%) 733 (41.3%) 361 (26.9%) <0.0001
Reporting at least one sleep 56 (o719 1279 (73.0%) 777 46.8%)  <0.0001
complaint
Fully independent in
activities of daily living, n 2,594 (82.7%) 1,427 (80.1%) 1,167 (86.3%) <0.0001

(%)
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gender

Overall Females Males P-value

n (%) (n=3,140) (n=1,785) (n=1,355)

Anemia 175 (5.6%) 109 (6.1%) 66 (4.9%) 0.133
Anxiety 128 (4.1%) 86 (4.8%) 42 (3.1%) 0.016
Arrhythmia 284 (9.0%) 169 (9.5%) 115 (8.5%) 0.340
Arthritis 348 (11.1%) 262 (14.7%) 86 (6.3%) <0.0001
BPH - 335 (24.8%) -
CHD 522 (16.6%) 214 (12.0%) 308 (22.7%) <0.0001
COPD 294 (9.4%) 105 (5.9%) 189 (14.0%) <0.0001
Depression 387 (12.3%) 279 (15.6%) 108 (8.0%) <0.0001
Dyslipidemia 1,427 (45.4%) 883 (49.5%) 544 (40.1%) <0.0001
GERD 557 (17.7%) 334 (18.7%) 223 (16.5%) 0.100
Glaucoma 196 (6.2%) 96 (5.4%) 100 (7.4%) 0.022
Hypertension 2,140 (68.2%) 1,251 (70.1%) 889 (65.6%) 0.007
Hyperuricemia 258 (8.2%) 93 (5.2%) 165 (12.2%) <0.0001
Hypothyroidism 291 (9.3%) 249 (13.9%) 42 (3.1%) <0.0001
Type-II diabetes 786 (25.0%) 444 (24.9%) 342 (25.2%) 0.819
Osteoporosis 609 (19.4%) 583 (32.7%) 26 (1.9%) <0.0001
Peptic Ulcer 216 (6.9%) 135 (7.6%) 81 (6.0%) 0.083
Vertigo 317 (10.1%) 218 (12.2%) 99 (7.3%) <0.0001

Abbreviations; GERD: gastroesophageal reflux disease; CHD: Coronary heart disease; BPH:

Benign Prostate Hyperplasia; COPD: Chronic Obstructive Pulmonary Disease
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Table 4 - Frequency of chronic illnesses by ICD-10 category, stratified by gender

ICD-10 category (yes/no) Overall Females Males P-value
(n, %) (n, %)

Diseases of the blood and
blood-forming organs and

certain disorders involving 179 (5.7%) 112 (6.2%) 67 (5.1%) 0.188
the immune mechanism (D50-

D89)

Endocrine, nutritional and 2,400 (78.0%) 1,474 (83.1%) 926 (71.1%) <0.0001
metabolic diseases (E00-E90)

Mental and behavioral 523 (16.7%) 370 (20.4%) 153 (11.6%) <0.0001
disorders (F00-F99)

Diseases of the nervous 181 (5.8%) 103 (5.7%) 78 (5.9%) 0.789
system (G00-G99)

Diseases of the eye and 221 (7.0%) 109 (6.0%) 12 (8.5%) 0.008
adnexa (H00-H59)

Diseases of the ear and 317 (10.1%) 219 (12.1%) 98 (7.4%) <0.0001
mastoid process (H60-H95)

Diseases of the circulatory 2,253 (71.8%) 1,311 (72.2%) 942 (71.3%) 0.549
system (100-199)

Diseases of the respiratory 347 (11.1%) 142 (7.8%) 205 (15.5%) <0.0001
system (J00-J99)

Diseases of the digestive 832 (26.5%) 510 (28.1%) 322 (24.4%) 0.020
system (K00-K93)

Diseases of the 840 (26.8%) 733 (40.4%) 107 (8.1%) <0.0001

musculoskeletal system and
connective tissue (M00-M99)
Injury, poisoning and certain 108 (3.4%) 67 (3.7%) 41 (3.1%) 0.372
other consequences of

external causes (S00-T98)

Number of chronic conditions
Mean (SD)

Charlson comorbidity index
score, mean (SD)

3.3 (1.8) 3.5 (1.9) 3.1 (1.8) <0.0001

42 (1.0) 41(0.9) 4.3 (1.0) <0.0001
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Table 5 - Logistic regression models predicting the odds of having low MMSE-scores by
ICD-10 category, stratified by gender and adjusted for age (centered) and years of formal

education.

ICD-10 category (yes/no) Females 95% CI Males 95% CI
(n=1,785) (p-value) (n=1,355) (p-

Adjusted OR Adjusted OR value)

Diseases of the blood and blood-

forming organs and certain 116 (0.73-1.84) 0524 059 (0.25-1.38)  0.226

disorders involving the immune

mechanism (D50-D89)

Endocrine, nutritional and 0.83 (0.61-1.14) 0.254 0.59 (0.62-1.31)  0.591

metabolic diseases (E00-E90)

Mental and behavioral disorders 1.71 (1.29-2.25) <0.0001  2.27 (1.46-3.56) <0.0001

(FO0-F99)

Diseases of the nervous system 1.65 (1.04-2.59) 0.032 1.82(1.02-3.29)  0.046

(G00-G99)

Diseases of the eye and adnexa 1.31 (0.83-2.08) 0.246 0.77 (0.43-1.38) 0.375

(HO00-H59)

Diseases of the ear and mastoid 0.76 (0.54-1.09) 0.134 0.60 (0.32-1.16)  0.127

process (H60-H95)

Diseases of the circulatory 0.93 (0.71-1.24) 0.628 0.88 (0.69-1.53) 0.883

system (I00-199)

Diseases of the respiratory 0.99 (0.64-1.53) 0.971 0.80 (0.51-1.26)  0.336

system (J00-J99)

Diseases of the digestive system 1.18 (0.91-1.53) 0.203 0.96 (0.69-1.49)  0.956

(K00-K93)

Diseases of the musculoskeletal 0.77 (0.61-0.99) 0.042 0.71(0.39-1.31)  0.271

system and connective tissue

(M00-M99)

Injury, poisoning and certain 1.25 (0.68-2.31) 0.479 2.99 (1.39-6.43) 0.005

other consequences of external
causes (S00-T98)
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Table 6 - Logistic regression models predicting the odds of having low MMSE-scores by
the number of chronic conditions and the Charlson co-morbidity index, stratified by gender
and adjusted for age (centered) and years of formal education.

ICD-10 category (yes/no) Females 95% CI Males 95% CI
(n=1,785) (p-value) (n=1,355) (p-
Adjusted OR Adjusted OR  value)
Charlson comorbidity index score 1.14 (0.98-1.32) 0.082 1.31 (1.09-1.57)  0.004
Number of chronic conditions 0.99 (0.93-1.06) 0.872 1.02 (0.93-1.12)  0.729
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Appendix 2: Questionnaire of the study
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EQHAAEY‘m KA A‘IA‘ éldY MAeHZH = EZ"A

on o

YNOYPTEIO NAIAEIAL & BPHEKEYMATAN, NOAITIZMOY
Evpwniaikr Evwon EIAIKH YNHPEZIIA AIAXE
Ly el wTayelo Me ™ ouyxpnparodétnon tng ENNGSac kat tn¢ Evpwnaikic Evwong

OAAHZ -AIENIZTHMONIKO AIKTYO lNA TH MEAETH TH2
NOzOY ALZHEIMER

EpwtnuatoAdyto yia tnv aviyveuon yvwoTiKwV SIATapaywV o€ EMIOKENTTEC UYEIOC
endeyuévwy povadwy MpwtoBaduiag Qpovridag Yyeiag tou Nouou HpakAgiov ue

Vv untootnplén epyaleiwv aviyveuonc yvwotikng SLatapoxrnc

1. OVOLLOTETIWVUHRO GUVEVTEUKTE: ceveeeereereeressessessesseseessssseseasessessssssssessasssssssassssssssasssssassasssssasans
[INTNAME]

2. OVOMATENWVULO EMLBAETIOVTOA FEVIKOU IOTPOU: ...eeeeceeercreceesesnesesseeseseseesessessensessessesenans
[PHYSNAME]

3. APLOHLOGC CUVEVTEUENG: .eeuerrereeenereecaesnessessessestesesssessesenssessessesesessesssssesessssasesssasssssssssssssssssassas
[INTNUMBER]

4. Movada MpwTtoBAOULOG DPOVTIOOEG YYELOG: ...evreeereeceererarersesseseesessnnssesessssessessssessesesassneses
[PHCUNIT]

5. Huepopnvia cuvévteuéng: ........ y S / 201... [INTDATE] 6. Qpa:

[INTTIME]

7. Ndyog eniokePng: [REASONVISIT]
1.Moa cuvtayoypadnon
m]
2. Ma kAwikn E€€taon yla xpovio mpopAnua
m]
3. Mo TP Ao o€ LaTpO AAANG ELSIKOTNTAG/OE VOOOKOUELD
]
4. Na gppolacuo i aAho Adyo poAnding
m]
5. Emelyov mpoPAnua vyeiag
m]
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6. AM\o (Steukplviote):

NANENIZTHMIO KPHTHZ
TMHMA IATPIKHZ
KAivikp KoivwvikAg kai OIKOYEVEIOKAG

lamwasird =

Atopko @UAo Kataypadng
OAAHZ -AIEMNIZTHMONIKO AIKTYO MNA TH MEAETH THZ NO2OY ALZHEIMER

To epwrnuaroAdyio autd diapoppwbnke amd Tnv oudda 1ng KAivikig Koivwvikng kai Oikoyeveiakng larpikng pe tov Kabnynrr evikng larpikng kai
lMowroBabuiac @povridas Yyeiag k. Xpraro Aiovi kai arré tougs EmioTnuovikous Suvepydres Tov K. [ewpyio NTdoukep kai Tov K. Aviwvio Mireproid.
SuummAnpwénke Kai oxoAidarnke amrd v Emikoupn Kabnyntpia k. lwavva Mooyxavdpéa.

1. AEAOMENA AZOENOYZ
Al. OvopateNWVUHo agBevoug: A2. OLtAnpodopieg mapéxovrat:
[NAME] [SOURCEINFO]

1. Amo tov (610 Tov epwtnBévta

2. Amnod ouvodo tou epwtnBévta

3. Kot amo toug §U0 (CNUELWVETE TIOLEG EPWTHOELS)

A6. Acpéion: [INSURANCE]

1. OFA o 4.0TE O 7. TEIMEAE O 10. ANAo:
A3. Mntpwvupo:

A4. Natpwvupo:

2. IKA O 5.NAT O 8.TYAE O

A5. TOTOG YEVVNOEWG:

3. TEBEO 6. TZAY O 9. AvaoddaAlotog O

A7. AMKA acBgevolg: A8. OVOMATEMWVUHO OLKELOU:
[AMKA] [NAMEREL]

A9. TnAédwvo owkeiou yla emkovwvio:

[TELREL]
A10. AievBuvon (mAnpn otoiyeia): A12. 1616TthTa OWKElOUL:
[ADDRESS] [RELAFFIL]
1. 20luyog O 7. Atopo aro tn «BorBsla oto oty
o
. ; . 2. Noudl ] 8. NoGNAEUTIKO TPOGWTILKO TOU

All. ThnAédwvo enkowvwviag acBevoug:
(KwnTo) ool O
[TELMOBILE] 3. AbdeAdog O

(2taBepo)
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[TELHOME]

4. Oikog m]

5. AM\og ouyyevng (SLeukpLveiote)

O

6. AM\o (6leukplveiote)

O

A13. Xp6vo nou Bpioketat pall L€ TOV CUMHMETEXOVTAL:

1. MoAAéc wpeg kaOe pépa m]
2. MoAAég wpeg KABe efbopada O
3. NoAAEG wpeg KABE pRva m]
4. Niyeg wpeg kABe pnva m]

A14.’Etn mov o napéxwv Tig nAnpodopieg yvwpilel tov
ocuppetéxovra acBev (av < 1 xpovo onueiwoe 1) ...
étn [INFOYEARS]

A15. O napéxwv T mAnpodopisg IeL pall pe Tov
CUMUETEXOVTAL

OxL o Nat o

[LIVETOGETHER]

2. AHMOTPAQIKA zTOIXEIA

B1. Huepopnvia yevwnoswg:

[DATEBIRTH]
ﬂ ﬂ 1] e

B2. ZuluylKn Katdotoon:
[MARITALSTAT]
1. EAeUBepoc/ n
2. Navtpepévog/n O
MavtpelTnKe:

O

/ Néoa étn: / HAwia ou

Huépa Mrvag “Etog 3. Alalevypévog/n O Av vay, mooa xpovia Stalguypévoc:
4. Xnpog/ a ] Av vay, mooa xpovia xnpeiagc:
5. AplOuog yapwvy: ......
B3. Ymnkootnta: B5. ApLlOOG OTOUWV LLE TO OTOLO0L CUYKOITOLKEL:
[NATIONAL] [LIVEWITH]
1. EMnvkn m] , , . ,
B6. ZX£0N LLE TAL ATOOL LLE TOL OTLOLOL GUYKOLTOLKEL:
2. AW o [REI’.TYPE]
1.2uluyog
B4. N'\wooa opthiag: 2.Texva o
[LANGUAGE] 3.Adepdocn
, 4. Eyyovoce-n
1. EMnvuan o 5. AAN\n (8leukpuviote):
2. AMN\n |

B7. Eknaidsvuon acBevolg:
[EDUCATION]

0. Kauia

1. NpwtoBabuia
2. Aeutepofabuia
3. TprtoBfabuLa

4. METAMTUXLOKO
onoudwv

£€Tn omoudwv
£€Tn omoudwv
£€Tn omoudwv
£1n

oo o0oaog

B8. Xpovia eknaidsuong Tov natépa:

B9. Xpovia eknaideuong tng LNTéPag:

B11. EntdyyeApa (Nuv):
[PROFFESSION]

(uropeite va CUUMANPWOETE AVW TOU EVOG EMAYYEALATA)

0. Zuvtaélolyog / a o 9. I6lWwTkog
uTt@AAnAog ]

1. OwKLoKA o 10. EKmoSeuTIKOG
O

2. Aypotng o 11. AleuBuvtikog
OTéAexo¢ O

3. Ktnvotpodog ] 12. Avepyog

i

4. Epyatng m] 13.

AMN\o: |

5. Texvitng ]

6. EAeUBepog emayyeApatiog ]
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7. Anuoctog umtdAAnAog (ypadeio) ]
8. Anpdolog uaAAnAog (epyatng) ]
B12. ATTOLGXOANGCT TROTEPQL: ......vevevnerrereeeeieeeeee st seaaereaeseasenens

B13. ATTAGXOANGOT HNTEPOL: ....oevveeeeiereeeeenier e evete s ereseseseesens

B14. EndyyeApa 6tav SoUAcvE:

1. Owioka a
2. Aypotng ]
3. Ktnvotpddog |
4. Epydtng ]
5. Teyvitng m]
6. EAelBepog emayyeAuartiag ]
7. Anudolog untdAAnAog (ypadeio) |
8. Anudolog untdAAnAog (epyatncg) m]
9. 181wTKOG UTIAAANAOG ]
10. EkmotdeuTikog ]
11. AleuBuvtikog oTéNeXOC m]
12. Avepyog m]
13, ANNO e e (Ateukpivion) o

B18. AplOnOG moudLwv:

[NUMCHILD]
B19. & Tt nAKia AMEKTNOE TA MALSLA TOU:
a. 1° oSl e ETWV
b. 2°TouSl e, ETWV
c. 3°MASL e ETWV
d. 4" moudi e, ETWV
e. 5°TASL e ETWV

B20. Zouv Kamota rtadid Tou oto e§WTePko: 0=0xL 1=val
[CHILDABROAD]
B21. Av {ouv ta audid pokpLd (oe GAAN OAN): 0=0xL 1=vat

[CHILDOTHCITY]
B22. N6oa matdid {ouv HaKPLA: ..........
[NUMCHILDAWAY]

B23. AplOnoG Swpatiwv oto onitt (Unvodwpdtia Kot caAov):

B24. 3¢ yuvaiKes OUUUETENXOUTEG: B25. EyXElpNOELG:
- B24a. HAwia évapéng eLUNVOU pUCEWG:  ........ gtwv / Aev Epw [OPERATIONS]
/ Aev amavtw A e s
- B24b. HAwia 5LaKOTIAG EUUAVOU PUCEWG: eee . ETWV [ AEV EEPW /| Bl .ooeeeeeeiereeseeeeeeeces e sseeseereeneons
Aev amavtw G et e e
- B24c. Zuvohkd £t epprivou pUoEWG: ...t [hevEEpw fAev |
ravtw e e e
- B24d. KukAog kavovikog: 0=0xt  1=vat F
_ B24e. EYKUUOGOVEC: ... ¢ et e et st et aentn
- B24f. Autopateg amoPoAEG: ....... / Dev E€pw / Aev amaviw
- B24g. MpokANnTtécg amoPolEg: ........ / Dev E€pw [/ Aev amaviw

3. 2YNHOEIEZ YTEIAZ
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Kanviopa

C1. EloTe KOMVLOTAG; .......... 0=0XL, 1=vaL [CURRSMOK]
C2. Kanvilate oto mapeABov .................0=0xL, 1=vatL [FORMERSMOK]
C3. Noéoa tolyapa Kamvilete /KamvIi{oTte KABNUEPLVA: ...cverevererererereeererenens [CIGSDAY]

C4. HAKLOL EVOPENC KOTIVIOHOTORC cueveveveeeereeeveerenctveeesessesesrennenns [SMOKESTART]
C5. HALKLOL SLOKOTIN G KOTIVIOHOTOG vuveeeveerenensesrensssesssesessnsans [SMOKEQUIT]
C6. ETN KOTIVIOLLOTOG vuveveeeevsierieeesreresveeesasenssssesssessesesssssssseneen [SMOKEYEARS]
AAKOOA

C7. Nivete twpa aAkooloUxa motd; 0=0xL 1=vaL [CURALC]

C8. MNivate oto mapeABov; 0=0xL  1=val [ALCPAST]

C9. Noéoo ouyva mivete/mivate aAkooA (ouxvotnta); [ALCFREQ]

5= 800 1 epLocoTePEG GOPEG TNV NUEPQ

4=kAa0e pépa 1) oxedov kabe uépa (5-6-7 popég tn Bdopada)
3=ntoAAéC popég T BSopdda (3-4 popég tn BSopada)
2=toAAéC PpopEG To pnva (1-5 Ppopég to pRva)

1=rtoAAég dopég To Xpovo (< 1dopd to puiva)

O=pwa popd To Xpovo 1 omaviotepa

Moto amd ta akoAouBa motd mivete/mivate oto mapeABov [ALCSPEC]

C10. Tolmoupo (éva motrptl 50yp) 0=0x1, 1=vai C10a. mooa motrpLa....... ouXVOTNTA...... (Huépa / EBSopada /
Mnvay)

C11. Mmbpa (éva motnptL 240yp)  0=0xL, 1=vat Clla. mooa mothpld...... ouUXVOTNTA...... (Huépa / EBSopada /
Mnva)

C12. Kpaot (éva motrpL 100yp) 0=0x1, 1=val Cl12a. méoa mothpLa...... ouxvotnta...... (Huépa / EBSouada /
Mnva)

C13. Ouiokt (éva motript 50yp) 0=0x1, 1=val C13a. moéoa mothpLa...... ouxvotnTa...... (Huépa / EBSopada /
Mnvay)

C14. Nivete/mivate MOTE TO MPWL; ......... 0=0y1, 1=vatL [ALCMORN]

C15. ©a BswpoloaTte ToV EAUTO COG KOWVWVLKO TIOTN: 0=0x1L 1=vat

[SOCIALDRINK]

C16. OL @A\oL cag Bewpoloav KOWWVLKO TOTN: 0=0x1L 1=vai

[OTHERSOCDRINK]

C17. Zuvnbwg mivate povog oag n e diloug: O=povog¢  1=pe diloug 2=KkaL ta Vo

[DRINKALONE]

C18a. Mooeg wpeg kolpaote o Bpadu; [HOURSLEEP] | | 88.Asvéépw | 99. Aev amaviw
C18b. Exete SuokoAia va anokowunBeite:  0=0xL, 1=val
[FALLASLEEP]
C18c. Exete SuokoAia va mapapeivete KOULOUEVOG (1 va €XETE ouveyxn Umvo): 0=0xL, 1=val
[STAYASLEEP]
C18d. To mpwti Eumvarte vwpitepa amo ot Ba emBupovoate: 0=0xL, 1=val
[EARLYWAKE]
C19. NMwg kpivel 0 aoBevN¢ TNV KATAOTACOHN TNG UYELOC TOU O GUYKPLON UE GUVOUNALKOUG yVWOoTOUG TOU; [HEALTHSTAT]
N T A A A I I T N
o 1 2 3 4 5 6 7 8 9 10
(MoAU kakn) (MétpLa) (Aplotn)
AZKHZH

C20. Katd tig teAeutaieg 7 NUEPEG, TOOEC NUEPEC TIEPTIATHOATE YLl MEPLOCOTEPO amd 10 cuvexOpeva Aentq;
[WALKDAYS]
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| | nuépeg 88. Aev Eépw | | 99. Aev anaviw

C21. Tig NUEPEG TIOU TIEPTTATIOATE, YL TEPLOGOTEPO amd 10 cuvexOueva AeMTd, OGO XPOVO MEPACATE MEPTIATWVTAG;

[WALKTIME]
| | Aemta 88. Aev &pw | 99. Aev amaviw | |
4. IZTOPIKO YTEIAZ NAI (0) (| Ayvwoto
D1. Aptnplakn Ynéptaon 1 0 99
D2. Takxapwéng AaBAtng 1 0 99
D3. Ytedaviaia Nécog 1 0 99
D3a. Epudpayua puokapdiou 1 0 99
D4. supdopnTikn KapSLoKA avVemapKeLa 1 0 99
D5. AppuBuia 1 0 99
D6. AN\ kapdiakr vooo (av vat, SLEUKPLVIOTE: 1 0 99
D7. AuoAhuuSatpio 1 0 99
D8. Bpoyxko aobua 1 0 99
D9. XA 1 &AAn mveupovikr vooo 1 0 99
D10. YnepBupeoelSLopog 1 0 99
D11. YmoBupeoelSLopog 1 0 99
D12. N6cog Tou Amatog 1 0 99
D13. Nedplkn avemdpKeLla 1 0 99
D14. Nemtikd €Akog 1 0 99
D15. Nepidepikn ayyetakn véoog 1 0 99
D16. KakonBsla 1 0 99
D17. ApBpitida 1 0 99
D18. Ooteonopwon 1 0 99
D19. ZUv6popo guepéBLoTOU eVTEPOU 1 0 99
D20. KatabAuwpn 1 0 99
D21. Ayxwéng Alatapayn 1 0 99
D22. snaopoulc / EmAnyia 1 0 99
D23. Nooog Parkinson 1 0 99
D24. 3xAnpuvon Kotd TAAKOG 1 0 99
D25. KaAonBng unepriacia mpootdtn 1 0 99
D26. Avaluia 1 0 99
D27. ANAEG QLLOTOAOYIKEG SLATAPAXEG (v val, SLEUKPLVIOTE:) 1 0 99
D28. Xprion anayopeUUEVWY OUCLWV 1 0 99
D29. 30db\n 1 0 99
D30. N6cog Huntigton 1 0 99
D31. EMewbn B-12 1 0 99
D32. Y6pokédalog pucLloAoyLKNG Tiieong 1 0 99
D33. zU0vSpopo Down 1 0 99
D34. KpavioeykepaAikr KAKwaon: 1 0 99
e  D34a. Me anwlela cuveidnong 1 0 99
e  D34b. Aldpkela anwlelag cuveidnong ( 0=< 5 Aemtd / 1= >5 1 0 99
D35. AAAn mtaBoAoyikn katdotaon 1 0 99
D36. AAAN taBoAoyLki Katdotoon 1 0 99
D37. AANAn mtaBoAoyLkn katdotaon 1 0 99

~

5. Asiktng aveaptnoiag tou Katz otig Spaotnplotnteg kKadnuepvng {wng*
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ApaotnpLotnTeg
BaOpoi (1 1 0)

Avefaptnoia
(1 BAOMOZ)
KAMIA enipAedn, kaBodnynon n
TipoowTKY BorBela

E€aptnon
(0 BAGMOI)
ME emtipAedn, kabBodrnynon, mTpoowrikn
BonBeLa i oAkn ppovtida

E1. Mrtavio / BaBudg:

K&vel umdvio evieAwe uovog tou / povn
™G ) xpetdletal Bonbeta yla vo KAVeL
Umavio pévo Kamoto pépog /n tou
OWHATOG, OTWG elvat n TAATN, N
YEVVNTIKA TIEPLOXN N TAL AVATINPA AKpa
(xépla i/kaL modLay).

Xpelaletal BonBeLa yLa vo KAVEL UITAVLO
TiEPLOOOTEPA aTtd £val LEPOG TOU CWUATOG
TOU/TNG, YLO VO UTTEL 1) VoL BYEL QTTO T HIavLEpa
1l TO VTOUG. Atattel OALKO UTavio.

E2. NtVowo / Babuoc:

Maipvel pouya amo viouldrmia Kot
CUPTAPLA KOLL VTUVETOL LE pOUXA KOL
navwdopLa MANPWE UE KOU UMW AL
KOUMTILWV 1] deppoudp. lowg £xeL
BonBela ya va d£oel ta mamoutola
tou/tng.

Xpetdletal BorBela yia va viuBel povog/n
1 xpelaletal BonBela yia va viuBel evieAws.

E3. Xprion tovaAétag /

BaOuac:

Mnyaivel otnv touaAéta, KABsTal Kat
ONKWVETAL, TAKTOTIOLEL T pouxa Tou/Tng,
kaBapileL TNV yevvnTkn mepLloxn xwpic
BonBeLa.

Xpetdletal BorBela yla va LeTaKvnOel péxpL tnv
TOUQALTQ, yLa vo autokoBapLotel
XPNOLUOTIOLEL TIATTLAL ) KOPUO.

E4. Metokivnon/BaBuog:

METaKLVELTOL OTO KOL ATO TO KPEPRATL
Tou/TnG N TNV Kapékha xwpic BorBeLa.
Eivol amodektd pnyavika
umootnpiypata petakivnong.

Xpelaletal BorBela yla va petakivnBel amno to
KpePATL TOu/TNG oTNV KAPEKAQ 1 amautel pia
AP HUetakivnon.

ES5. Eykpdrtela / BaBuog:

Aokel TARpN autoéleyxo olpPNONG KoL
EYKOTIPLONG.

‘EXEL MEPLKA 1) OALKR AKPATELA 0UPNONG KUOTNG
(oUpwv) 1 eviépou (Kompavwv).

E6. Taiopa / BaOudg:

Dépvel paynto and To MLATO OTO OTOMA

tou/tng xwpig BorBeta. H mpostotlpacia

Tou dpayntou umopsei va yivel and dAho
npdowro.

Xpelaletal peptkn r oAk BonBeta yia va paetL
arattel mapevteptkn Statpodn.

*Katz S, Down TD, Cash HR, et al. (1970) Progress in development of the index of ADL. Gerontologist 10: 20-30. Metddpaon and EAila latpdkn oto mAaiolo tng
UETOTTUXLAKAG Epyaoiag The oto TuApa latpikig, Mavemotipo KpAtng (EmBAEnwY K. XpARotog ALovric). Xpnotpomoteital Letd anod adeLa.

Asixtng BARTHEL (BARTHEL INDEX)**

Me Avegaptntog
Yiton (edv n tpodn xpetaletal va tepaylotel = fonOela) 5 10
Kwettat and to avannpikd Kapotol oTo KPeBATL Kal eTioTpEdel (eplhappBavet 5-10 15
TO KABLopa oTo KpeParTt)
AToLKA UYLewn (m\ével mpdowro, xtevilel podLd, Eupiletal, kabapilel S6vtia) 5
AveBaivovtag kat kateBaivovtag amno tnv Toualéta (Xxelplletal Ta pouya, 5 10
okouTtiletal Tpafdel To Kalavakl)
AouTtpd HoOvVoC Tou 0 5
Mepndtnua os 1oomedn enidavela (A edv Sev elval Lkavog va TEPTIATAOEL, 0 5
nipowBel To avamnpLkod Kapotol)
AveBaivel kal kateBaivel okalomatia 5 10
Ntuoo (mephapBavel S£0LUO TTATOUTOLWY, OTEPEWCN TIPOCSECEWV) 5 10
EAéyxel évtepa 5 10
EAEyxeL KUOTN 5 10

** Mahoney Fl, Barthel DW. Functional Evaluation: The Barthel Index. MD State Medical J 1965Q 149 (2): 61-65 Metddpaon arod k. M. Zydvtlo Kat k. Xp. Atovr.

Xpnowonoleitatl Petd anod adsla

6. Tpéxouoa DAPUAKEUTLKA aywyn ApoaoTtiki ovoia

(Epmopikn ovopaoia)

Aocoloyia

‘Evéegn Noonpa

F1. [CURDRUQ1]

F2. [CURDRUQ2]

F3. [CURDRUQ3]
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F4. [CURDRUQ4]

F5. [CURDRUQS5]

F6. [CURDRUQS6]

F8. [CURDRUQS]

F9. [CURDRUQY]

F10. [CURDRUQ10]

F11. [CURDRUQ11]

F12. [CURDRUQ12]

7. BIOMETPIKOI AEIKTEZ

G1.BAPO: (Kg) [WEIGHT] G2.YWOZ (m) G3. MEPIOEPEIA MEZHE (cm)  [WAIST]

8. Mini Mental State Examination (MMSE)***

MMSE1. Tipépa tng epSopadag EXoups; Zwoto | Aabog

MMSE2. [lowa eival n nuepopunvia cnuepa;

MMSE3. TLunva €Xoups;

MMSE4. T étog;

MMSES. [ola sival n emoyrn Hog;

MMSE6. 3t mola xwpa (oUUE;

MMSE7. [lolo gival To Ovopa aUTHG TN TTOANG;

MMSES8. Mwc Aéyovtat ot duo 1o onpavtikol Spouol yupw amnod To omnitL oag;

MMSE9. 3e moldv 6podo BpLoKOUAOTE TWPA;

MMSE10. Nwg Aéystal autd To PEPOG;

MMSE11. Tt eival auto; (Seiyvoupe to LoAUBL)

MMSE12. MNwg Aéyetal auto; (Selyvoupe to poldt)

MMSE13. Oa oag nw pLa ppdon kat Oa BeAa va TNV emMavoAdBeTe HeTd omd péva:
«TNG MOANG, TNG MAANG, TNG OANGCH

MMSE 14. OvoudoTe Ta MAPAKATW akoAouBa tpla avilkelpeva pe mavon: -
MnAo

MMSE 15. -

ToanréZs

MMSE 16. -

’
Annviin

MMSE17. Adapéote 7 amo ta 100. zava-adalpéote 7 amd tov aplbuod mou
Bpnkate. Juvexiote va adalpeite 7, HUEXPL VO TW VA OTOUOTAOETE:

MMSE18. -

-7~
MMSE19. -

7a
MMSE20. -

72
MMSE21. -

AE
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MMSE22. Nota fTav Ta tpla avtikeipeva mou oag {ntnoa va Bupdote npLv Aiyo;

MMSE23. -

TonadZs

MMSE24. -

Annviih

MMSE 25.  “ KAEIZTE TA MATIA AL ”

MMSE 26.  Avtlypdte auto To oxedlo (mevtaywva)

MMSE27. Tpayte pla Sk oog mANpn mMPoTacn o€ auTo To Xapti

MMSE28. Oa cag dwow eva GpUANO xapTL.

O&Aw va To mapete Ue To deil oag xEpL - A€l xépt
MMSE29. Na to SutAhwoete ota Suo - AinrAwua
MMSE30. Kal va to adprjosTe HETA TAVW OTO TPOMEDL - Mavw oto
ZYNO7\O BAOMOAOIIAX MMSE [MMSESCORE] / 30

Mpotaon aocBevolg:

MNAPAPTHMATA — Mini Mental State Examination (MMSE)

KAEIXTE TA
MATIA XAX
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***H EAAnvikn €xboan tou gpwtnuatodoyiou Mini Mental state Examination Baciotnke amnd tn Snuocievon: QouvrouAdkns K, TooAdkn M kat ouv. Mini-Mental State
Examination (MMSE): Ztaduion tou otov eAAnviké mAnduoud oe nAikiwpévous aodevei ue avola. Eyképadog 1994; 31: 93-102.

9. GPCOG Aokipaocia Atadoync (E€Etaon aacOesvoug)* * * *

Zwoto NaOog
«BOa oac Swow Eva ovoua kot pia Stevduvon. Aol Ta nw, | Asv Aegv BaBuoAoyeitat
JéAw va ta enavadaBete. Na Bupdoaote auto TO OVOUX KAl T Baduoldoyeitat

StevuBuvaon yiarti Ba oag ntnow va Lou ta neite éava o€ UEPLKD
Aertta. lwavvne Manadakng, Kaotpivakn 42, HodkAgio.»

(Emitpete To UEYioTO 4 mMpoomAdeLEC).

GPCOG1. Tt nuepounvia €yovus; (akppng)

IXeSLAGUOC POAOYLOU — XpNOLUOTIOLAOTE KEVH oeAlda

GPCOG2. Ja¢ nmapoakadovus oxedlaote 0Aouc Tou¢ aptduouc
TTOU UTTOSEIKVUOUV TIC WPEC EVOG poAoyloU (amautolVTal CWOTEG
QMOOTACELG PETAED TOUG)

GPCOG3. Jac¢ mapakadovue oxedlaote Toug SEIKTEG ETOL WOTE
va Seiyvouv évteka kat 6éka (11.10)
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GPCOG4. Mrmopeite va puou neite kamola npooatn iénon;
(Mpoodatn = tnv mponyoluevn efdopada. Edv 600l pia yevikn
andvtnon, Onw¢ «MOAEMOC», «TOAN  Bpoxn» Inthote
Aemtopépeleg. MOvo ouyKekpLévn amavinon BabuoAoyeital)

Moo ntav to ovoua kat n Sievduvon mou oag¢ {htnoa va
Yduudoaots;

GPCOG6. Enwvuuo (Marnaddkng)

GPCOG7. AevBuvon (Kaotpivakn)

GPCOGS8. Aptdudc dtevduvanc (42)

GPCOG9. [16An (HpakAelo)

2YNOAO BAOMOAOTIAZ GPCOG [GPCOGSCORE]

/ 9

****Brodaty et al, JAGS 2002; 50:530-534. Yr6 otdBuion anod opdda tou MNavermotnuiov Kprtng. Metdgpaon and Xprioto Aovrj kat EAia latpdkn. KAwikn Kowwviknc kot

Owoyevelakng latpikng, Tunua latpikng, Mavemtotriuto Kprntng. Xpnotuonoleitat HeTd ano ddela.

Zxyebdlaouoc poAoytlou

H Aokwuacioa TYM

EAEM=ZE TH MNHMH 20Y
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MapaKaAW YPAWTE TO TTAAPEG OVOUBA OOG ..ot eee e e eeeeeeeannneanaas

L0 LU H pHEPA OAMEPD EIVAL ....ooevviiiiiiiece e
H onuepiv) nuepounvia eivai: ............. TOU oo (unvog) 20......
M600 XpovWV EI0TE; ..o XPOVWV (1:
Mola pépa €XETE TNV OVOUACTIKI OOG YIOPTH; ........... [ (MAvag)

MapakoAw avtiypdyTte TNV akdAoudn TTpdTaon:
O1 KaAoi TTOAITEG TTAVTA POPOUV YEPA TTATTOUTOIA
MapakaAd SIaBACETE Eavd TNV TPSTAGN KAl VA TIPOGTIGBAGETE va TNV BUPETTE @
Moiog €ival 0 TTPWBUTTOUPYOS TNG EANGDQG; ....ee it e
Molo £€10¢ Eekivnoe 0 OEUTEPOG TTAYKOOMIOS TTOAEHOG; . eveveeceeieeeeeeeee e, @
Mpageig MapakaAw  ypdyte KaATA
20—4 = ... ogipd TéoOogpa  {wa TTOU
16+17 = .ooen.... apxifouv amé «K» m.x.
8X6 = ... @ Kapxapiag @
4+15 -17 = ......... T Ko,
2 Koo,
3K
O O
2€ Ti MOIACEI TO KPEUMUDI ME TNV TTATATO .evvvneeeiiiii et se e
2.€ Ti MOIACEI TO NOVTAPI HE TO AUKO; ...eovieiieiiee ettt @
OuunoOciTe: O1 kahoi TTOAITEG TTAVTA POpPOoUV yEPA TTOTTOUTTI
Manc RIOY, s oaai R i A 3
5 =1 T ————
| S ————




Anpoowa Yyeia-Tlpotofabpia Ppovrida Yysiag-Yanpeoieg Yyeiag
Iatpikn ZyoAn-Ilavemotipio Kprng

NopakaAw EVWOTE TOUG KUKAOUG yLOL VOL OXNLOTLOTEL Eval ypA QL
(ayvonote ta teTpaywva)

= o° 8 ¢ ®
O L]
O
L] O]
ODO O
L] L]
- ]

Napoakalw oxedldote éva poAadt, tonoBetiote Toug aplOpnolc ano 1 éwg 12 ko
Toug deikteg va Seiyvouv 9:20

(o)

MapakoAw, Xwpig va yupioete oehida, ypdywTe TRV TTPOTAON TTOU AVTIYPAWYATE

vwpiTepa:
(&

.............................................................................................................................................................................

FA TON ZYNENTEYKTH THZ AOKIMAZIAZ TYM: @

BOHOEIA MOY AOOHKE: KAMIA/EMNOYZIQAHZ/MIKPH/METPIA/METIZTH

SHMEIQZXTE 2TO KOYTI EAN TPAO®THKAN Ol ANANTHZEIZ IA TON AZOENH :
»**Brown J, Pengas G, Dawson K, et al. Self administered cognitive screening test (TYM) for detection of Alzheimer's
disease: cross sectional study. BMJ. 2009 Metagppacon amd opdda [NavemoTtnuiou KpAtng o€ cuvepyaoia pe Tnv
KaBnyntpia K. X. TQipdkn. Y6 o1dBuion. XpnoiyoTtrolgital yeTd atréd ddeia.
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